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A

About this manual, 0-5
Accelerator cable and hand throttle cable, removal,
refitting and adjustment
carburetted engines, 44-5
diesel engines, 4C-3
Accelerator cable, removal, refitting and
adjustment, 4B-4
Aerial, removal and refitting, 12-7
Air cleaner and precleaner, remaval and refitting,
diesel engines, 4C-3
Air cleaner assembly, removal and refitting, 4B-4
Air cleaner housing, removal and refitting, 4A-5
Air conditioning
and heating system, check and maintenance, 3-10
compressar, removal and refitting, 3-11
condenser, removal and refitting, 3-12
evaporator core(s), removal and refitting, 3-7
receiver/drier, removal and refitting, 3-11
Air filter and PCV filter check and renewal, 1-20
Alignment, general information, 10-10
Alternator
overhaul, 5-8
removal and refitting, 5-7
Antifreeze, general information, 3-2
Automatic Temperature Control {ATC) system, 6-4
Automatic transmission, 7B-1 through 7B-6
diagnosis, general, 7B-2
fluid and filter change, 1-29
fluid level check, 1-12
inhibitar switch, check, renewal and adiustment, 7B-3
mount, check and renewal, 7B-4
power shift (mode) switch, check and renewal, 7B-4
rear oil seal, renewal, 7B-4
removal and refitting, 7B-5
shift linkage, check and adjustment, 7B-3
Automotive chemicals and lubricants, 0-15
Axle assembly {front or rear}, removal and
refitting, 8-15

B

Battery

cables, check and renewal, 5-2

check, maintenance and charging, 1-16
emergency jump starting, 5-2

removal and refitting, 5-2

Blower motor, check and renewal, 3-5
Body, 11-1 through 11-16

bonnet release latch, removal and refitting, 11-6
bonnet, remaoval, refitting and adjustment, 11-5
bumpers, removal and refitting, 11-8
centre console and floor lever trims, removal and
refitting, 11-12
dash trim panels, removal and refitting, 11-12
daor
latch, lock cytinder and handles, removal and
refitting, 11-8
removal, refitting and adjustment, 11-8
trim panel, removal and refitting, 11-6
door window glass
regutator, removal and refitting, 11-9
removal and refitting, 11-2
front fender, removal and refitting, 11-6
hinges and locks, maintenance, 11-5
instrument panel, removal and refitting, 11-13
maintenance, 11-1
outside mirrors, removal and refitting, 11-9
radiator grille, removat and refitting, 11-6
repair
major damage, 11-5
minor damage, 11-4
seats, removal and refitting, 11-15
steering column covers, removal and refitting, 11-11
tailgate (Utility models), removal, refitting and
adjustment, 11-11
tailgate doors, removal, refitting and adjustment, 11-10
uphaolstery and carpets, maintenance, 11-4
vinyl trim, maintenance, 11-4
windscreen and fixed glass, renewal, 11-5
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Body mounts check and tightening, 1-24
Bonnet release latch, removal and refitting, 11-6
Bonnet, removal, refitting and adjustment, 11-5
Baoast Controlled Deceleration Device (BCDDY)
system, 6-4
Booster battery (jump) starting, 0-14
Brake check, 1-24
Brake disc, inspection, removal and refitting, 9-6
Brakes, 9-1 through 9-16
brake disc, ihspectfon, remeval and refitting, 9-6
brake hydraulic system, bleeding, 8-12
brake tight switch, removal, refitting and
adjustment, 9-16
disc brake
caliper, removal, overhaul and refitting, 9-4
pads, renewal, 9-2
drum brake shoes, renewal, 8-7
hoses and lines, inspection and renewal, 9-11
load sensing valve, general information and
renawal, 8-16
rraster cylinder, removal, overhaul and refitting, 9-9
parking brake
adjustment, 8-15
cable, renewal, 9-15
shoes, Inspection and renewal, 8-13
power brake booster, check, removal and refitting, 8-12
wheel cylinder, removal, overhaul and refitting, 9-9
Builb renewal, 12-10
Bumpers, removal and refitting, 11-6
Buying parts, 0-7

C

Camshaft and bearings, removal, inspection and
refitting
3.0 litre enging, 2B-10
4.2 litre diesel enging, 2G-6
4.2 litre petrol engine, 2A-13

Carburettor
adjustments and checks, 4A-7
choke check, 1-28
diagnosis and overhaul, 4A-6
removal and refitting, 4A-8

Catalytic converter system, 6-10

Centre console and floor lever trims, removal and
refitting, 11-12

Charging system
check, 5-6
general information and precautions, 5-6

Chassis electrical system, 12-1 through 12-38
aerial, removal and refitting, 12-7
bulb renewal, 12-10
circuit breakers, general information, 12-3
combination switch, removal and refitting, 12-4

" Cruise control system, description and check, 12-12

door lnck syster, power, description and check, 12-13
electric side view mirrors, description and check, 12-12
electrical troubleshooting, general information, 12-1

fuses, general information, 12-2
fusible links, general information, 12-3
headlights
adjustrnent, 12-9
removal and refitting, 12-8
frarn, check and renewal, 12-10
ignition switch and lock eylinder, removal and
refitting, 12-4
instrument cluster, removal and refitting, 12-5
Instrument panel gauges, check, 12-%
radio and speakers, removal and refitting, 12-7
rear window defogger, check and repair, 12-7
relays, general information and testing, 12-3
turn signal and hazard flasher, check and renewal, 12-4
window system, power, description and check, 12-12
wiper motor, removal and refitting, 12-6
wiring diagrams, general information, 12-13
Chassis lubrication, 1-17
Circuit breakers, general information, 12-3
Clutch
components, removal, inspection and refitting, 8-3
description and check, 8-2
hydraulic systern, bleeding, 8-7
master cylinder, removal, overhauf and refitting, 8-6
pedal assembly, removal and refitting, 8-7
release bearing, renewal, 8-5
release cylinder, removal, overhaul and refitting, 8-7
vacuum power booster unit, check, renewal and
adjustment, 8-7
Clutch and driveline, 8-1 through 8-20
Clutch/brake pedal height and freeplay
adjustment, 1-15
Coil springs, removal and refitting, 10-5
Combination switch, removal and refitting, 12-4
Control unit (3.0 litre engines), removal and refitting, 5-6
Conversion factors, 0-16
Coolant temperature sending unit, check and
renewal, 3-5
Cooiant temiperature sensor, check and renewal, 4G-6
Cooling system
check, 1-21
servicing (draining, flushing and refilling), 1-31
Cooling, heating and air conditioning systems, 3-1
through 3-12
air canditioning
compressor, removal and refitting, 3-11
condenser, removal and refitting, 3-12
evaporator core(s), removal and refitting, 3-7
receiver/drier, removal and refitting, 3-11
air conditioning and heating system, check and
maintenance, 3-10
antifreeze, general tnformation, 3-2
blower motor, check and renewal, 3-5
coolant temperature sending unit, check and
renewal, 3-5
engine cooling fan/cluich assembly, check, remova{ and
refitiing, 3-3
neater and ajr conditioning. control assembly, check
removal and refitting, 3-8
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heater core, removal and refitting, 3-6
radiator and coclant reservoir, removal and refitting, 3-4
thermostat, check and renewal, 3-3
water pump
check, 3-4
removal and refitting, 3-4
Crankshaft
inspection, 2D-17
refitting and main bearing oil clearance check, 2D-20
rermoval, 20-13
Crankshafi front oil seal, renewal
3.0 litre engine, 2B-9
4.2 litre diesel engine, 2C-4
4.2 litre petrol engine, 2A-9
Crankshaft pulley/vibration damper, removal and
refitting
3.01itre engine, 28-9
4.2 litre diesel engine, 2G-4
4.2 litre petrol engire, 2A-8
Cruise control system, description and check, 12-12
Cyclone pre-air filter check, 1-33
Cylinder compression check, 2D-8
Cylinder head
cleaning and ingpection, 2D-10
disassembily, 20-10
reassembly, 2D-12
removal and refitting
3.0 litre engine, 2B-8
4.2 litre diesel enging, 2C-4
4.2 litre petrol engine, 2A-7
Cylinder honing, 2D-15

D

Dash trim panels, removal and refitting, 11-12
Disc brake
caliper, removal, overhaul and refitting, -4
pads, renewal, 8-2
Distributor
advance systems, general information, check and
renewal, 5-5
removal and refitting, 5-4
Door
latch, lock cylinder and handles, removal and
refitting, 11-8
lock system, power, description and check, 12-13
removal, refitting and adjustment, 11-9
trim panel, removal and refitting, 11-6
Door window glass
regulater, removal and refitling, 11-8
removal and refitting, 11-9
Drivebelt check, adjustment and renewal, 1-14
Driveline inspection, 8-8
Driveshafts, differentials and axles, general
information, 8-8
Driveshafts, removal and refitting, 8-9
Drum brake shoes, renewal, 9-7

E

Electric side view mirrors, description and check, 12-12
Electrical troubleshooting, general information, 12-1
Electronic Combustion Control System (ECCS)
check, 4B-4
component check and renewal, 4B-5
general information, 4B-4
general information and ECU removal and refitting, 6-5
Emissions and engine control systems,
6-1 through 6-10
Automatic Temperature Control {ATC) system, 6-4
Boost Controlled Deceleration Device (BGDD)
system, 6-4
catalytic converter system, 6-9
Etectronic Combustion Control System (ECCS), general
information and ECU removal and refitting, 6-5
Evaporative Emigsion Control (EVAP) system, §-2
Exhaust Gas Recirculation (EGR) system, &-3
Hot Idle Compensation {HIC) system, 6-3
information sensors, 6-6
On Board Diagnosis (OBD) system, description and
trouble code access, 6-8
Positive Crankcase Ventilation (PCV} system, 6-3
Spark Control (SC) system, -2
Engine cooling fan/cluteh assembly, check, removal
and refitting, 3-3
Engine electrical systems, 5-1 through 5-12
aiternator
overhaul, 5-8
removal and refitting, 5-7
battery
cables, check and renewal, 5-2
emergency jump starting, 3-2
removal and refitting, 5-2
charging system
check, 5-6
general information and precautions, 5-6
controd unit (3.0 litre engines}, removal and refitting, 5-6
distributor advance systems, general information, check
and renewal, 5-5
distributor, removal and refitting, 5-4
ignition coll, check and renawal, 5-4
ignitlon systam
check, 5-3
general information and precautions, 5-2
power transistor (electronic ignition models), check and
renewal, 5-6
starter motor
overhaul, 5-10
removal and refitting, 5-10
testing in vehicle, 5-9
starier solencid, removal and refitting, 5-11
starting system, general information and
orecautions, 5-9
stator {3.0 litre engines), renewal and air gap
adjustment, 5-8
Engine oil and filter change, 1-13
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Enrgine qil cooler, removal and refitting, 4.2 litre petrol

englne 2;_1-17;

AP ltre petrol engine, 2A-1 through 2A-18

camshaft and bearings, removal, inspection and
refitting, 2A-13

crankshaft front oil seal, renewal, 2A-9

crankshaft pulley/vibration damper, removal and
rafitting, 2A-8

cvlinder head, removal and refitting, 2A-7

engine oil cooler, removal and refitting, 2A-17

exhaust manifold, removal and refitting, 2A-7

flywheel/driveplate, removal and refitting, 2A-15

inlet manifoid, removal and refitting, 2A-8

lifters, removal, inspection and refitting, 2A-8

mounts, engine, check and renewal, 2A-17

oil pump, removal, inspection and refitting, 2A-12

rear main oil seal, renewal, 2A-16

repair operations possibie with the engine in the
vehicle, 2A-2

rocker arms and pushrods, removal, inspection and
refitling, 2A-4

sump, removal and refitting, 2A-15

timing chain and sprockels, removal, inspection and
refitting, 2A-10

timing chain cover, removal and refitting, 2A-9

Top Dead Centre (TDC) for nurmber one piston,
locating, 2A-2

valve cover, removal and refitting, 2A-3

valve springs, retainers and seals, renewal, 2A-4

3.0 Iitre engine, 2B-1 threugh 2B-12

camshaft, removal, inspection and refitting, 28-10

crankshaft front cil seal, renewal, 28-9

crankshaft pulley, removal and refitting, 2B-9

cylinder head, removal and refitting, 28-8

exhaust manifold, removal and refitting, 2B-7

flywheel/driveplate, removal and refitting, 2B-12

inlet manifold, removal and refitting, 2B-7

mounts, engine, check and renewal, 2B-12

oil pump, removal, inspection and refitting, 2B-11

rear main oil seal, renewal, 28-12

repair operations possible with the engine in the
vehicle, 2B-2

rocker arm assemblies and fiffers, removal,
inspection and refitting, 2B-4

sump, removal and refitting, 2B8-11

timing beli, removal and refitting, 2B-8

Top Dead Centre (TDC) for numbsr one piston,
locating, 2B-3

valve cover, removal and refitting, 2B-3

valve springs, retafiners and seals, renewal, 2B-5

4.2 litre diesel engine, 2C-1 through 2C-6

camshaft and bearmgs removai rnspectlon and
“refitting, 2C-6

crankshaft front cil seal, renewal, 2C-4

crankshaft pulley/vibration damper, Farficval and’
refitting, 2C-4

cylinder head, removal and refitting, 2C-4

engine mounts, check and renewal, 2C-6

exhaust manifoid, removal and refitting, 2C-4
flywheel/driveplate, removal and refitling, 2C-6
inlet manifold, removal and refitting, 2C-3
lifters, removal, inspection and refitting, 2C-4
oil cooler and ail pump relief valve, remaval and
refitting, 2C-5
oil pump, removal, inspection and refitting, 2C-5
rear rmain oil seal, renewal, 2C-6
repair operations possible with the engine in the
vehicle, 2C-2
rocker arm assemblies and lifters, removal inspection
and refitting, 2C-3
sump, remaoval and refitting, 2C-6
timing cover, removal and refitting, 2C-4
timing gears, removal, inspection and refitting, 2C-5
Top Dead Centre (TDC) for number ore piston,
locating, 2C-3
valve cover, removal and refitting, 2C-3
valve springs, retainers and seals, renewail, 2C-3
General engine overhaul procedures, 2D-1 through 2D-24
block
cleaning, 2D-14
inspection, 20-15
crankshaft
inspection, 20-17
refitting and main bearing oil clearance
check, 2D-20
removal, 20-13
cylinder compression check, 2D-6
cylinder head
cleaning and inspection, 20-10
disassembly, 20-10
reassembly, 2D-12
cylinder honing, 2D-15
engine overhaul
disassembly sequence, 20-9
general information, 2D-6
reassembly sequence, 2D-18
engine removal, methods and precautions, 2D-6
engine, removal and refitting, 20-8
initial start-up and break-in after overhaul, 2D-23
main and connecting rod bearings, inspection, 20-18
piston rings, refitting, 2D-19
piston/connecting rod assembly
inspection, 2D-18
refitting and rod bearing oil clearance check, 2D-21
removal, 2D-12
rebuilding alternatives, 20D-8
vaives, servicing, 20-12
Evaporative Emission Control (EVAP) system, 6-2
Evaporative Emissions Control system check
(petrol engines), 1-32
Exhaust Gas Recirculation (EGR) system, 6 3
Exhaust Gas Recirculation (EGR} system check
{petro! engines}, 1-28
Exhalist wamifold; rémoval and refittmg
3.0 litre engine, 2B-7
4.2 litre diese! erigine, 2C-4,
4.2 litre petrol engine, 2A-7
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Exhaust system
check, 1-19
servicing and general information, 4A-¢

F

Fender, removal and refitting, 11-6
Fluid level checks, 1-8
autormatic transmission fluid, 1-12
battery electrolyte, 1-8
brake and clutch fluid, 1-8
engine coolant, 1-8
engine cil, 1-8
power steering, 1-12
windscreen washer fluid, 1-9
Flywheel/driveplate, removal and refitting
3.0 litre engine, 2B-12
4.2 litre diesel anging, 2C-6
4.2 litre petrol engine, 2A-15
Front hub and whee! bearing check, repack and
adjustment, 1-32
Front hub, bearings and axle assembly, check,
lubrication and renewal, 8-10
Fuei and exhaust systems
carburetted engines, 4A-1 through 4A-10
accelerator cable and hand throttle cable, removal,
refitting and adjustment, 4A-5
adjustments and checks, 4A-7
air cleaner housing, removal and refitling, 4A-5
carburettor diagnosis and overhaul, 4A-6
exhaust systern, servicing and general
information, 4A-9
fuel level sending unit, check and renewal, 4A-4
fuel pump/fuel pressure check, 4A-2
lines and fittings, inspection and renewal, 4A-2
pump, removat and refitting, 4A-4
removal and refitting, 4A-8
tank
cleaning and repair, general information, 4A-4
removal and refitting, 4A-3
fuel injected petrol engines, 4B-1 through 4B-8
accelerator cable, removal, refitting and
adjustment, 4B-4
air cleaner agsembly, removal and refitting, 4B-4
Electronic Combustion Controt System (ECCS),
component check and renewal, 4B-5
Electronic Combustion Contral System (ECCS),
general infarmation, 4B-4
Electronic Combustion Control System, check, 4B-4
fuel level sending unit, check and renewal, 48-4
fuel pressure relief, 4B-2
fuel pump/fuel pressure, check, 4B-2
fines and fittings, inspection and renewal, 4B-3
pump, removal and refitting, 4B-3
diesel engines, 4C-1 through 4C-8
accelerator calle and hand throttle cable, removal,
refitting and adjustment, 4C-3

air cleaner and precleaner, removal and refitting, 4C-3
coolant termperature sensor, check and renewal, 4C-8
fuel cut sclenoid, chegk and renewal, 4C-5
fuel injection pump, removal and refitting, 4C-4
fuel injectors, removal and refitting, 4C-4
fue! system, bleeding, 4C-5
glow plug relay, check and renewal, 4C-6
glow plugs, check and renewal, 4C-7
preheat system control unit, check and renewal, 4C-8
preheat system, general information, 4C-8
tank
cleaning and repair, general information, 4G-4
removal and refitting, 4C-4

Fuel filter

renewal, 1-32
service {diesel engine), 1-20

Fuel system check, 1-21
Fuses, general information, 12-2
Fusible links, general information, 12-3

G

Gear, steering, removal and refitting, 10-9
General engine overhaul procedures,

2D-1 through 2D-24
block
cleaning, 2D-14
inspection, 2D-15
crankshaft
inspection, 2D-17
refitting and main bearing ¢il clearance check, 20-20
removal, 2D-13
cylinder cornpression check, 2D-6
cylinder head
cieaning and inspection, 20-10
disassembly, 2D-10
reassembly, 2D-12
cylinder honing, 20-15
engine overhaul
disassembly sequence, 2D-2
general information, 2D-6
reassembly sequence, 2D-18
engine remaval, methods and precadtions, 20-6
engine, removal and refitting, 2D-8
initial start-up and break-in after overhaul, 2D-23
main and connecting rod bearings, inspection, 2D-18
piston rings, refitting, 20D-19
piston/connacting rod assembiy
inspection, 2D-16
refitting and rod bearing oll clearance check, 20-21
removal, 20-12
rebuilding alternatives, 2D-8
valves, servicing, 2D-12

Glow plug relay, check and renewal, 4C-6
Glow plugs, check and renewal, 4C-7

IND -



e VST S T g A S S £ e T R LT B et A e B Tl

...w,.-d'.‘.« PRI ﬁ.;;_'_,‘;,',;“,-_u:_'j_i'_'i';o.‘.'n:l‘:?):.".l::iy-'bﬂ,,i.'...c-. y

e G B T T S L e e D

index

L _l*lezadhgi'lts,“’5”“’f
e adjustmant, 12-8
removal and refitting, 12-8

Heater and air conditioning control assembly, check,
removal and refitting, 3-9

Heater core, removal and refitting, 3-6

Hinges and locks, maintenance, 11-5

Horn, check and renewal, 12-10

Hot Idle Compensation {HIC) system, 6-3

Idle speed and mixture adjustment, 1-18
ignition
points check, renewal and adjustment, 1-23
timing check and adjustment {petrol engines), 1-22
o Ignition coil, check and renewal, 5-4
Ignition switch and lock cylinder, removal and
refitting, 12-4
Ignition system
check, 5-3
general information and precautions, 5-2
Information sensors, 6-6
Inhibitor switch, check, renewal and adjustment, 7TB-3
nitial start-up and break-in after overhaul, 2D-23
inlet manifold, removal and refitting
3.0 litre engine, 2B-7
4.2 litre diesel engine, 2C-3
4.2 litre petrol engine, 2A-8
Instrument cluster, removal and refitting, 12-5
Instrument panel gauges, check, 12-5
Instrument panel, removal and refitting, 11-13
Introduction to the Patrol/Maverick, (-5

J

Jacking and towing, 0-14

L

Leaf springs and bushes, removal and refitting, 10-4
Lifters, removal, inspection and reﬂttmg
4.2 litre diesel engrne 2C-4
~ 4.Z2iitre petrol engine, 2A-8
Lmkage, steering, :nspectlon removal and

refitting, 10-7 R

‘Load sensing valve, general information and
‘renewal, 9-16
- Locking differential, rear, general lnformatlon 8-19

- Power steering

Main and ¢onnecting rod bearings, inspection, 2D-18
Maintenance schedule, 1-7
Maintenance techniques, tools and working
facilities, 0-7
Manual transmission, 7A-1 through 7A-8
FS85R30A 5-speed transmission, cverhaul, 7A-3
FS5R50A 5-speed transmission, overhaul, 7A-8
overhaul, general information, 7A-2
removal and refitting, 7A-2
trangfer and differential iubricant change, 1-30
transfer and differential lubricant level chack, 1-26
Mounts, engine, check and renewal
3.0 litre engine, 2B-12
4.2 litre diesel engine, 2C-6
4.2 litre petrol engine, 2A-17

O

Gil cooler and oil pump relief valve, removal and
refitting, 4.2 litre diesel engine, 2C-5

Oil pump, removal, inspection and refitting
3.0 litre engine, 2B-11 '
4.2 litre diesel engine, 2C-5
4.2 litre petrol engine, 2A-12

On Board Diaghosis {OBD} system, description and
trouble code access, 6-6

Outside mirrors, removal and refitting, $1-9

Oxygen sensor check {fuel injected models only), 1-33

P

Panhard bar {coil spring modeis), removal and
refitting, 10-5
Parking brake
adjustment, 9-15
cable, renewal, 9-15
shoes, inspection and renewal, 8-13
Pilot bearing, inspection, removal and refitting, 8-§
PFinion oil seal, renewal, 8-16
Piston rings, refitling, 20-19
Piston/connecting rod assembly
inspecticn, 2D-18
refitting and rod bearing oll clearance check, 2D-21
removal, 20D-12
Positive Crankcase Ventilation {PCV} system, 6-3
Positive Crankcase Ventilation (PCV) valve check and
renewal (petrol engines), 1-21
Power brake booster, check removal and

refitting, 9-12 -
Power shift {mode} switch, check and renewal TB 4

ﬂuld level check, 1-12
pump;:removal and refitiing, 10- 9
system “Blgeding, 10-10
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Power transistor {electronic ignition models), check
and renewal, 5-6
Pre-heat air cleaner check {carburetted models), 1-24
Preheat gystem
control unit, check and renewal, 4C-8
general information, 4C-6

R

Radiator and coolant reserveir, removal and
refitting, 3-4
Radiator grille, remcval and refitting, 11-6
Radio and speakers, removal and refitting, 12-7
Rear axle and wheel bearing (full-floating), removal
and refitting, 8-19
Rear axle bearing and seal {semi-floating}, removal
and refitting, 8-17
Rear main oil seal, renewal
3.0 litre engine, 2B-12
4.2 litre diesel engine, 2C-6
4.2 litre petrol engine, 2A-16
Rear stabiliser release, removal, refitting and
adjustment, 10-6
Relays, general informatifon and testing, 12-3
Repair operations possible with the engine in the
vehicle
3.0 litre engine, 2B-2
4.2 litre diesel engine, 2C-2
4.2 litre petrol engine, 2A-2
Rocker arm assemblies and lifters, removal, inspection
and refitting
3.0 litre engine, 2B-4
4.2 litre diesel engine, 2C-3
Rocker arms and pushrods, removal, inspection and
refitting, 4.2 litre petrol engine, 2A-4

S

Safety first!, 0-17
Seat belt check, 1-16
Seats, removal and refitting, 11-15
Shock absorbers {front and rear), removal and
refitting, 10-4
Spark Control {SC) system, 6-2
Spark plug
renewal (petrol engines), 1-28
wire, distributor cap and rotor check and renewal
{petrol engines}, 1-28
Stabiliser bar and bushes (front and rear), removal
and refitting, 10-3
Starter motor
overhaul, 5-10
removal and refitting, 5-10
tasting in vehicle, 5-9

Starter solenoid, removal and refitting, 5-11
Starting system, general information and
precautions, 5-9
Stator (3.0 litre engines), renewal and air gap
adjustment, 5-6
Steering column covers, removal and refitting, 11-11
Steering system
alignment, general information, 10-10
linkage, inspection, removal and refitting, 10-7
power steering
pump, removal and refitting, 10-9
system, bleeding, 10-10
steering gear, removal and refitting, 10-8
steering wheel, removal and refitting, 10-7
wheels and tyres, general information, 10-10
Sump, removal and refitting
3.0 litre engine, 2B-11
4.2 litre diesel engine, 2C-6
4.2 litre petrol engine, 2A-15
Suspension and steering check, 1-19
Suspension and steering systerns, 10-1 through 16-10
Suspension arms (coil spring models}, removal and
refitting, 10-5
Suspension system
coll springs, removal and refitting, 10-5
leaf springs and bushes, removal and refitting, 10-4
panhard bar {cofl spring modeis), remaovat and
refitting, 10-5
rear siabiliser release, removal, refitting and
adjustment, 10-6
shock absorbers (front and rear), removal and
refitting, 10-4
stabiliser bar and bushes {front and rear’, removal
and refitting, 10-3
suspension arms (coil spring modets), removal and
refitting, 10-5
Swivel hub assembly, removal and refitting, 8-15

T

Tailgate (utility models}, removal, refitting and
adjustment, 11-11
Tailgate doors, removal, refitting and adjustment, 11-10
Thermostat, check and renewal, 3-3
Timing belt renewal (3.0 litre models), 1-33
Timing belt, removal and refitting, 3.0 litre engine, 2B-8
Timing chain and sprockets, removal, inspection and
refitting, 4.2 litre petrol engine, 2A-10
Timing chain cover, removal and refitiing
4.2 litre diesel engine, 2C-4
4.2 litre petrol engine, 2A-9
Timing gears, removal, inspection and refitting, 4.2 litre
diesel engine, 2C-5
Top Dead Centre (TDC) for number one piston, locating
3.0 fitre engine, 2B-3
4.2 litre dieset engine, 2C-3
4.2 litre petral engine, 2A-2
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Transfer case, 70-1 thmugh 70-2
cil seals, renewa B ioN
overhaui_ €2 "

1l ‘and refitting, 7C-2

Transmission, rear oil seal, renewal, 7B-4

Transmission, automatic, 7B-1 through 7B-6
diagnosis, general, 7B-2
fluid and filter change, 1-29
fluid Ievel check, 1-12
inhibitor switch, check, renewal and adjustment, 7B- 3
mount, check and renewal, 78-4
power shift (mode) switch, check and renewal, 78-4
rear ol seal, renewal, 7B-4
rermoval and refitting, 7B-5

. shift linkage, check and adjustment, 7B-3

1 Transm;ssmn, manual, 7A-1 through 7A-8

i FS5R30A 5-speed transmission, overhaul, 7A-3
FS5R50A 5-speed transmission, overhaul, 7A-8
“ovérhaul, general information, 7A-2
removal and refitfing, 7A-2
Aransfer and differential lubricant

change, 1-30
level.check, 1-26

Troubleshooting, 0-18

Tune-up and routine maintenance, 1-1 through 1-34

Tune-up general.information, 1-8

Turn signal and hazard flasher, check and
renewal, 12-4

Tyre and tyre pressure checks, 1-10

Tyre rotation, 1-15

U

Linderbonnet hose check and renewal, 1-14

Universal joint, renewal, 8-9
Upholstery and carpets, maintenance, 11-4

Vv

Vaive clearance adjustment (4.2 litre petrol and
diesel engines}, 1-28
Valve cover, removal and refitting
3.0 litre engine, 2B-3
4.2 litre diesel engine, 2C-3
4.2 litre petrol engine, 2A-3
Valve springs, retainers and seals, renewal
3.0 iitre engine, 2B-5
4.2 litre diesel engine, 2C-3
4.2 litre petrol engine, 2A-4
Valves, servicing, 2D-12
Vehicle identification numbers, 0-6
Vinyl trim, maintenance, 11-4

W

Water pump

check, 3-4

removal and refitting, 3-4
Wheel cylinder, removal, overhaul and refitting, 9-9
Wheels and tyres, general information, 10-10
Window defogger, rear, check and repair, 12-7
Window system, power, description and check, 12-12
Windscreen and fixed glass, renewal, 11-5
Wiper blade ingpection and renewal, 1-18
Wiper motor, removal and refitting, 12-6
Wiring diagrams, general information, 12-13
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About this manual

Its purpose

The purpose of this manuai is to heip
you get the best value from your vahicle, I
can do so in several ways. It can help you
decide what work must be done, even if you
choose to havs it done by a dealer sarvice
department or g repalr shop; it provides infor-
mation and procedures for routina mainte-
nance and servicing; and it offers diagnostic
and repair procedures to follow when trauble
Qcours.

We hope you use the manual to tackle
the work yourself. For many simpler jobs,
doing it vourself may be quicker than arrang-
ing an appointment to get the vehicle into a
shop and making the trips to leave it and pick
it up. More importantly, a lot of money can be
saved by avoiding the expense the shop

must pass on to yol to cover its labor and
overhead costs. An added benefit is the
sense of satisfaction and accomplishment
that you feel after doing the job yourself.

Using the manual

The manual is divided into Chapters.
Each Chapter is divided into numbered Sec-
tions, which are headed in bold type between
horizontal limes. Each Section consists of
consecutively numbered paragraphs.

At the beginning of each numbered Sec-
tion you will be referred to any Hlustrations
which apply to the procedures in that Sec-
tion. The reference numbers used in illustra-
tion captions pinpoint the pertinent Section
and the Step within that Section. That is,
illustration 3.2 means the flustration refers to

Section 3 and Step (or paragraph) 2 within
that Section.

Procedures, once described in the text,
are not normally repeated. When it's neces-
sary to refer 1o another Chapter, the refer-
ence will be given as Chapter and Section
number, Cross references given without use
of the word “Chapter” apply to Sections
and/or paragraphs in the same Chapter. For
gxample, "see Saction 8" means in the same
Chapter.

References to the left or right side of the
vehicle assume you are sitting in the driver’s
seat, facing forward.

Even though we have prepared this
manual with extreme care, neither the pub-
lisher nor the author can accept responsibility
far any errors in, or omissions from, the infor-
mation given.

. NOTE

" A Note provides information necessary to properly complete a procedure or information which will make the procedure easier

to understand.

CAUTION

A Caution provides a special procadure or special steps which must be taken while complating the procadure whers the Cau-
tion s found. Nct heeding a Caution can result in damage to the assembly being worked on.

WARNING

A Warning provides a special procedure or special steps which must be taken while complating the procedure where the
Warning is found. Mot heeding a Warning can resuit in personal injury.

Introduction to the
Nissan Patrol/Ford Maverick

Missan Patrols/Ford Mavericks are avail-
able in two-door hardtop, four-door station
wagon, utility and cab-and-chassis models.

They are available with both petro! and
diesel engines. The 4.2 litre diesel engine is
coverad by this manual as arg the 3.0 litre
and 4.2 litre petrol engines.

The 3.8 litre in-line six-cylinder engine is
equipped with a carburettor and elsctronic
igritian. The 4.2 litre in-line six cylinder petral

engine originally came with a carburstior and
breaker-point ignition. it was later upgraded
to computer-controlled fuel injection and
giectronic ignition,

The engine drives the front and rear
solid axles through either a manual or auto-
matic transmissgion, a transfer case and drive-
shafts., All models are equipped with four
wheel drive,

Two suspension systems are used. Coil

springs and shock absorbers with conirel
arms are uged on hardtop and wagons. Most
utility and cab chassis models ara equipped
with leaf springs and shock absorbers.

The steering gearbox is mounted to the
right of the engine and is connected to the
steering knuckles by a rod or series of rods.

The brakes are disc at the front and disc
or drum at the rear. The parking brake is
mounted to the rear of the transfer case.
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Vehicle Identification Numbers
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iodifications are a continuing and
unpublicised process in vehicle manufactur-
ing. Since spare parts manuals and lists are
compiled on a nurmerical basis, the individual
vehicle numbers are essential to correctly
identify the compeonent regulired.

Vehicle Identification Number
{(VIN)

This very important identification number
is stamped on a plate attached to the right
mner fender near the windscreen washer
reservoir (see illustration). The VIN also
appears an the Vehicle Certificate of Title and
Registration, [t contains information such as
where and when the vehicle was manufac-
tured, the model year and the body style.

Engine serial number
0On 4.2 litre engines, the serial number is

RO
t&'n - 3
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The vehicle identification plate has important information
concerhirg the vehicle. it is behind the windscreen washer
reservoir attached with special riveis to the inner fender

stamped on the engine block at the left front.
On 3.0 litre engines, it is stamped at the lower
left side of the engine block below the
exhaust manifold.

Compliance plate

This tag is riveted to the firewall on the
upper right side above the master cylinder
[see illustration). The plate contains the
name of the manufacturer, the month and
year of production, the Gross Vehicle Weight
Rating {GYWR) and the certification state-
ment {see illustration).

Build date plate

- This plats, located at the extreme |eft
front of the engine compartment identifias the
date of manufacture for the vehicle (see illus-
tration). o

r

side of the

Vehiclie Emission Control

Information (VECI) fabel

The VEC) label ig affixed to the valve
cover on most medels. it contains informa-
tion on the emission control systemns fitted on
the vehicle as well as the tune-up specifica-
tions (see ilustration). -

Transmission and transfer

case serial numbers

The manual transmission has a tag
affixed to the top cover towards the front.
The automatic transmission seriaf tag is
secured to the right side of the transmission
towards the rear, R

The transfer case identification Aumber
is found on the left rear of the unit.

N . o r
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Buying parts

Spares are available from many
sources, which generally fall into one of two
categeries - authorised dealer parts depart-
ments and independent retail auto pars
stores. Our advice conceming these parts is
as follaws:

Retail auta parts stores: Good auto
parts stores will stock frequently needed
components which wear out relatively fast,
such as clutch ¢components, exhaust sys-
tems, brake parts, tune-up parts, gfc. These
stores often supply new or recénditioned

'

parts an an exchange basis, which can save
a considerable amount of money. Discount
auto parts stores are offen very good places
ta buy materials and parts needed for general
vehicle maintenance such as oil, greass, fil-
ters, spark plugs, belts, touch-up paint,
bulbs, etc. They also usually seil toois and
general accessories, have convenient hours,
charge lower prices and can often be found
not far from home.

Authorised dealer parts departmasni:
This is the best source for parts which are

Maintenance techniques,
tools and working facilities

unigue to the vehicle and not generally avail-
able elsewhere {such as major engine parts,
transmission parts, trim pieces, etc.).

Warranly information: If the vehicle is
still covered under warranty, be sure that any
spares purchased - regardiess of the source -
do not invalidate the warranty!

To be sure of obtaining the comect
parts, have engine and chassis numbers
available and, if possible, take the old pars
along for positive identification.

Maintenance techniques

There are a number of technigues
involved in maintenance and repalr that will
ke referred to throughaut this manual. Appli-
cation of these techniques will enable the
home mechanic to he more efficient, betier
organised and capable of performing the var-
inus tasks properly, which will ensure that the:
repair job is thorough and complete.

Fasteners

Fasteners are nuts, bolts, studs and
socrews used o hold two or more parts
together. There are a few things to keep in
mind when working with fasteners. Almost all
of them use a locking device of some type,
either a lockwasher, lockntt, locking tab or
thread adhesive. Al threaded fasteners
should be clean and straight, with undam-
aged threads and undamaged comers on the

hex head where the wrench fits. Develop the
habit of renewing alf damaged nuts and bolts.
Special ocknuis with nylon or fibre inserts
can only be used once. If they are removed,
they lose their focking ability and must be
renawed.

Rusted nuts and bolts should be treated
with a penetrating fluid to ‘ease removal and
prevent breakage. Some mechanics use tur-
penting in a spout-type il gan, which works
quite well. After applying the rust penetrant,
let it work for a few minutes before trying to
leogen the nut or bolt, Badly rusted fasteners
may have to be chiselled or sawed off or
removead with a special nut breaker, avatable
at toof stores.

If 2 bolt or stud breaks off in an assem-
bly, it can be drilled and removed with a spe-
cial tool commonly available for this purpose.
Most automative machine shops can perform
this task, as well as other repair procedures,

such as the repair of threaded holes that
have been siripped out.

Fiat washers and lockwashers, when
removed from an agsembly, should always
ke fitted exactly as removed. Renew any
damaged washers. Never use a lockwasher
on any soft metal surface (such as alu-
miniumy}, thin sheet metai or plastic.

Fastener sizes

For a number of reasons, automobils
manufacturers are making wider and wider
use of metric fasteners. Therefors, it is Impor-
tartt to be able to tell the difference between
standard (sometimes called U.5. or SAE} and
metric hardware, since they canriof be inter-
changed. )

All bolts, whether standard or metric,
are sized according to diameter, thread pitch
and length. For example, a standard M12 -
1.75 % 25 metric bolt i3 12 rmm in diameter,
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Maintenance techniques, tools and working facilities

has a thread pitch of 1.75% mm (the distance
between threads) and is 25 mm fong. The two
bolts are nearty identical, and eastly con-
fused, but they are not interchangeable.

In addition to the differences in diame-
ter, thread pitch and length, metric and stan-
dard boits can ziso be distinguished by
exarnining the bolt heads. To begin with, the
distance across the flats on a standard bolt
fiead is measured in inches, while the sarme
dimension ¢ a metric bolt is sized in millima-
tres fthe same is true for nuts). As a result, a
standard spanner should not be used on a
metric bolt and a metric spanner should not
be used on a standard bolt. Also, most stan-
dard bualts have stashes radiating out from
the centre of the head to dencte the grade or
strength of the balt, which is an indication of

the amount of torque that can be applied to
it. The greater the number of siashes, the
greater the strength of the bolt. Grades 0
through § ara commenly usad on automo-
biles. Metric bolts have a property class
{grade) number, rather than a slash, moulded
into their heads to indicate bolt strength. in
this case, the higher the number, the stronger
the bolt. Property class numbers 8.8, 8.8 and
10.9 are commonly used on avtomobiles.

Strangth markings can also be used fo
distinguish standard hex nuts from metric
hex nuts. Many standard nuts have dots
stamped into ong side, while metric nuts are
marked with a number, The greater the num-
ber of dots, or the higher the number, the
greater the strength of the nut.

Metric studs are also marked on their

ends according to property class {grade}.
Larger studs are numbered (the same as
metric bolts}, white smaller studs carry a geo-
metric code to dencte grade. .

It should be noted that mary fasteners,
especially Gradss 0 through 2, have no dis-
tinguishing marks on them, When such is the
case, the only way 1o determine whether it is
standard or metric is to measure the thread
pitch or compare it to a known fastener of the
same siza.

Standard fasteners are often referred to
as SAE, as opposed to metric. Hawever, it
should be noted that SAE technically refers to
a non-metric fine thread fastensr only.
Cearse thread non-metric fasteners are
referred to as LSS sizes.

Since fasteners of the same size (both

Grade 1 or2

Grade 5

Grade 8

Boit strength marking (standard/SAE/USS; bottom - metric)

Grade Identification Grade Identification
Hex Nut Hex Nut
Property
Grade § Class 8
Hex Nut
Hex Nut
Froperty
Grade 8 Class 10
Arabic 10
" Standard hex nut Metric hex nut Metric stud strength markings
strength markings sirength markings
: R Rk ey LN T LSO SR T TR R
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standard and metric) may have differsnt
strength ratings, be sure to refit any bolts,
studs or nuts removed from your vehicla in
their original ocations. Also, when renewing
a fastener, make sure that the new one has a
strength rating equal to or grealer than the
ariginat.

Tightening sequences and
procedures

Most threaded fasteners should he
tightaned to a specific torque value {torque is
the twisting force applisd to a threaded com-
ponent such as a nut or bolt}. Overtightening
the fastener can weaken it and cause it to

break, while undertightening can cause it to
asventually come looss. Bolis, screws and
studs, depending on the material they are
made of and their thread diameters, have
specific torgue values, many of which are
noted in the Specifications at the bsginning
of aach Chapter. Be sure to follow the torque
recommendations closely. For fastenars not
assigned a specific torque, a general torgue
value chart is presented here as a guide.
These torque values are for dry {unlubricated}
fasteners threaded into steel or cast iron {not
aluminium}. As was praviously mentioned,
the size and grade of a fastener determina
the amount of torque that can safely be

applied to it. The figures listed here arg
approximate for Grade 2 and Grade 3 fasten-
ers. Higher graces can tolerate higher torque
values.

Fastenars laid out in a pattern, such as
cylinder head bolts, sump bolts, differential
cover bolts, etc., must be lcosened or tight-
ened in sequence to avoid warping the com-
ponent. This seguence will normally be
shown in the appropriate Chapter. If a spe-
cific pattern is not given, the following proce-
dures can be Usad to prevent warping.

Initially, the bolts or nuts should be
assembled finger-tight only. Next, they
should be tightened one full turn each, in a

Metric thread sizes Nm

Y T 9 to 12
MeB L e e 1210 28
MeT0 e e 38 1o 54
M2 e 63 to 96
M-t e 100 to 154
Pipe thread sizes

B 7 to 10
Ud 17 to 24
B e 3010 44
1 e 34 10 47
U.S. thread sizes

V=20 . Sto12
SAB - 18 o 17 to 24
BB =24 . e 1940 27
BB 1B e 30 to 43
WB-2d e 47 to 51
G- 14 e 55 to 74
TG - 20 e e S5t &
12 -8 75 to 108

Ft-lhs
6to8

14 10 21
28 to 40
50 ta 71
a0 to 140

S5to8

1210 18
221033
251035

Gto3

120 18
14 10 20
221032
2710 38
40to 55
40 to 80
55 to 80

Standard (SAE and USS] boit dimensions/grade marks

G Grade rmarks (boft strangth)
Length (in inches)

L .
T  Thread pitch (number of threads per inch)
D MNominal diameter (in inches}

T——r”a—-—-—-

O~

Metric bolt dimensions/grade marks

Property class fboft sfrength)

Length {in milimeatres}

Thread pftch (distance betweean threads in milfimetres)
Diameter
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crigs-cross or diagonal pattern. After each
one has been tightened one full turn, return to
the first one and tighten them all one-haif
turn, following the same patiern. Finaily,
tighten each of them one-quarter turn at a
time until each fastener has been tightened to
the proper torque. To loosen and remove the
fasteners, the procedure would be reversed.

Caompoenent disassembly

Component disassembly should be
done with care and purpose to help ensure
that the parts go back together properly.
Always keep track of the sequence in which
parts are removed. Make note of special
characteristics or marks on parts that can be
fittad more than one way, such as a grooved
thrust washer on a shaft. It is a good idea to
lay the disassembled parts out on a clean
surface in the order that they ware removed.
It may also be helpful to make sketches or
take instant photos of components before
rermowval,

When removing fasteners from a com-
ponent, keep track of their locations, Some-
times threading a boit back in a part, or
putting the washers and nut back on a stud,
can prevent mix-ups later. If nuts and bolts
cannct be retumed to thelr original locations,
they should be kept In a compartmented box
or a series of small boxes. A cupcake or muf-
fin tin is ideaf for this purpose, since each
cavity can hold the bolts and nuts from a par-
ticular area (i.e. sump bolts, valve cover belts,
enging rount bolts, etc.). A pan of this typeis
especialiy helpfui when working on asgem-
blies with very small parts, such as the carbu-
rettor, alternator, valve train or irterior dash
and trim pieces. The cavities can be marked
with paint ar tape to identify the contents.

Whenever wiring looms, harnesses or
connectors are separated, it is a-good idea to
identify the two haives with numbered pieces
of masking tape so they can be sasily recon-
nected.

Gasket sealing surfaces

Thraughout any vehicle, gaskets are -
used to seal the mating surfaces between
two parts and kaep lubricants, fluids, vacuum

Micrometer set

or pressure contained in an assembly.

Many timas these gaskets are coated
with a liquid or paste-type gasket sealing
compound befors assembiy. Age, heat and
pressure can sometimes cause the hwo parts
to stick fogether so tightly that they are very
ditficult to separate. Often, the assembly can
be loosened by striking it with a soft-face
hamrmer rear the mating surfaces. A regular
hammaer can be used if a biock of wood is
placed betwesn the hammer and the part. Do
not hammer on cast parts or paris that could
be easily damaged. With any particularly
stubbern part, always rechack to make sure
that every fastener has been removed,

Avoid using a screwdriver or bar to prise
apart an assembly, as they can easily mar the
gaskst sealing surfaces of the parts, which
must remain smooth. If levering is abselutely
necessary, Use an ¢ld broom handle, but
keep in mind that extra clean up will be nec-
essary if the wood splinters.

After the parts are separated, the ofd
gasket must be carefully scraped off and the
gasket surfaces cleaned. Stubborn gasket
mmaterial can be soaked with rust penetrant or
treated with & special chemical to soften it so
it can be easily scraped off. A scraper can be
fashiened from a piece of copper tubing by
flattening and sharpening one end. Copper is
recommended because it is usually softer
than the surfaces to be scraped, which
reduces the chance of gouging the part.
Some gasketz can be removed with a wire
brush, but regardless of the method used,
the mating surfaces must be left cfean and
smooth. If for some reason the gasket sur-
face is gouged, then a gasket ssaler thick
enough to fill scratches will have to be used
during reassembly of the components. For
most applications, a non-drying {or semi-dry-
ing) gasket seafer should be used.

Hose removal tips
Warning: If the vehicle is equipped with ajr
conditioning, do not disconnect any of the
AIC hoses without first having the system
depressuiised by a dealer service department
or a service stafion.

Hose removal precautions closely paral-

lel gasket removal precautions. Avoid
scratching or gouging the surface that the
hose mates against or the connection may
leak. This is espesially true for radiator;hioses.
Because of variocus chemica) reactidons, the
rubber in hoses can bond itself to the metai
spigot that the hose fits over. To remove a
hose, first loosen the hase clamps that
secure it to the spigot. Then, with Slip-joint
pliers, grab the hose at the clamp and rotate
it around the spigot. Work it back and forth
untii it is completely free, then pull it off, Sili-
cone or gther Jubricants will ease removal if
they can be applied between the hose and
the outside of the spigot. Apply the same
lubricant to the ingide of the hose and the
outside of the spigot to simplify fitting.

As a last resort (and if the hose is to be
renewed with a new one anyway), the rubber
can be slit with a knife and the hose peeled
from the spigot. K this must be dong, be
careful that the metal connection is not dam-
aged.

if a hoss clamp is broken or damaged,
do not reuse it. Wire-typs clamps usually
weaken with age, so it is a good idea to
renew them with screw-type clamps when-
ever a hose is removed.

Tools

A selection of good tools is a basic
requirement for anycone whe plans to main-
tain and repair his or her own vehicle. For the
owner who has few toois, the initial Invest-
ment might seem high, but when compared
tc the spiralling costs of professional auto
maintanance and repair, it is a wise one.

To help the owner decide which tools
are needed to perform the tasks detailed in
this manual, the following tool lists are
offered: Maintenance and minor repair,
Repairfoverhaul and Special.

The newcomer to practical mechanics
should start off with the maimtenance ang
minor repair tool kit, which is adequate for
the simpler jobs performed on a vehicle.
Then, as corifidence and experience grow,
the owner’can tackle more difficult tasks,
buying additional toals as they are needed.
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Dial caliper

Eal

Hand-operated vacuuen pump

adaptor

Compression gauge with spark plug hole

Hydraulic lifter removal tool

Valve spring compressar

Piston ring groove cleaning tool

Ring remcvalffitting tool



ialand

Ring comprassor

Brake cylinder hone

Eventually the basic kit will be expandad into
the repair and overhatf tool set. Over a period
of time, the experienced do-it-yourseifer will
assémbie a tool set complete enough for
most repair and overhaul procedures and will
add tools from the special category when it is
felt that the expense is justified by the fre-
guency of use.

Maintenance and minor repair
tool kit :

The tools in this list should be consid-
ered the minimurn required for performance
of routine maintenance, servicing and minor
repair work. We recommend the purchase of
combination spanners (box-end and open-
end cormbined in one spanner). While more
expensive than open end spanners, they offer
the advantages of both types of spanners.

Combination spanner set (6 mm
to 19 mmy)
Adjustable spanner
Spark plug socket with rubber fnsert
Spark plug gap adiusting toot
Feeler gauge set
Brake bleeder spanner
Standard screwdriver - - - -
Fhiflips screwdriver
Combination pliers
Hacksaw and assortment of blades

Tyre pressure gauge

Clutch piate alignment tool

Grease gun
Qif can
. Fine ermery cloth

Wire brush

Battery post and cable cleaning toof

Oif filter wrench

Funnef {rmedium size)

Safety goggiles

Jackstands (2)

Drain pan
Note: if basic tune-ups are going to be part of
routine maintenance, it wilf be necessary to
purchase g good quality stroboscopic timing
fight and combination tachometer/dwell
mefer. Although they are included in the Hist
of special fools, it is mentioned here because
they are absolutely necessary for tuning most
vehicles properly.

Repair and overhaul tool set

These tools are essential for anyons
who plans to perform major repairs and are in
addition-to those in the maintenance and
minor repair teol Kit. Included is a ¢compre-
hensive set of sackets which, though expen-
sive, are invaluzble because of their versatil-

ity, especially. when . various.extensions and -

drives are available. We recommend the 1/2-
inch drive over the 5/8-inch drive. Although
the larger drive is bulky and mors expgnsive,
it has the capacity of accepting a very wide

- Allen-wrenchrset (4 mmto 10 mmy -

Tap and die set

range of large socksts. ldeaily, however, the
mechanic should have a 3/8-inch drive set
and a 1/2-inch drive set.

Socket seffs)

Heversible ratchet

Extension

Unjversal joint

Torgue wrench (same size drive as

sockets)

Baff peen hammer

Soft-face harmmer (plastic/rubber)

Standard scrawdriver

Standarad screwdniver (stubby)

Phillips screwariver

Fhillips screwdriver (stubby - No. 2}

Pligrs - vice grip

Fliers - lineman's

Fliers - needie nose

Pliers - snap-ring (internal and extaernal)

Cold chisel

Scribe

Scraper {made from flattened copper

tubing), '
" Centrepunch
Fint punchies
Steet nite/straightadge

A selection of files

Wire brustt (large)

Jackstands (sacand sai)

Jack (scissors or Mydraudic type}
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Maintenance technigues, tools and working facilities
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Mote: Another foof which is often useful is an
gfectric driff with a chuck capacity of 10 mm
and a sef of good guality drilf bits.

Special tools

The tools in this list include those which
are not used regularly, are expensive to buy,
or which need to be usad in accordance with
their manufacturer's instructions. Unless
these tools will be usad frequently, it is not
very economical to purchase many of them,
A consideration would be to split the cost
and use between yoursslf and a friend or
friends. In addition, most of these tools can
be obtained from a toof rental shop on a tem-
porary basis.

This list primarily contains only those
tools and instruments widely available to the
public, and not those special tocls produced
by the vehicle manufacturer for distribution to
dealer service departrnents. Occasionally,
raferences to the manufacturer's special
toots are included in the text of this manual,
Generally, an aiternative method of doing the
job without the special tool is offered. How-
ever, sometimes there is no altemative {&
their use. Where this is the case, and the tooi
cannot be purchased or borrowed, the work
should be tumed over to the dealer service
departmenit or armautomative repair shop.

Vaive spring f;émpressor

PRiston ring groove cleaning too!

Piston ring compressor

Piston ring fitting too!

Cylinder compression gauge

Cvlinder ridfge reamer

Cyfinder surfacing hene

Cylinder bore gauge

Micrometers and/or dial calipers

Hydraulic lifter rermoval toof

Balljcint separator

Universaf-type pufter

Imipact screwdriver

Dial indicator sef

Siroboscopic timing fight {inductive

pick-up)

Hand operated vacutm/pressure pump

Tachometer/dwel! mefer

Univarsal elecirical multimeter

Cahle hoist

Brake spring ramaval and fitting tools

Floor jack

Buying tooils

Far the do-it-yourselfar wha is just start-
ing to get involved in vehicle maintenance
and repair, there are a number of options
available when purchasing toels. [f mainte-
nance and minor repair is the extent of the
work to be dene, the purchase of individual
tonals is satisfactery. If, on the other hand,
extensive worlk is planned, it would be a good
idea to purchase a modest tool set from one
of the large retail chair stores. A set can usu-
ally be bought at a substantial savings over
the individual tool prices, and they often
cormne with 2 tool box. As additional tools are

needed, add-on sets, individual tools and a
larger tool box can be purchased to expand
the tool selection. Building a tool set gradu-
alty allows the cost of the tools to be spread
over a longer period of time and gives the
mechanic the freedom to chooss only those
tools that will actually be used.

Tool stores wili often be the anly source
of sorme of the special tools that are needad,
but regardiess of whers toots are bought, try
10 avoid cheap ones, especially when buying
screwdrivers and sockets, because they
won't last very iong. The expense involved in
renewing cheap tools will eventuaily be
greater than the intial cost of guality tools.

Care and maintenance of tools

Gooad tocls are expensive, so it makes
sense ta treat them with respect. Keep them
clean and in useable condition and store
them propetly when not in use. Always wipe
oif any dirt, grease or metal chips before
putting them away. Never leave tools lying
around in the work area. Upon completion of
a job, always check closely under the bonnet
far {oois that may have been left there so they
won't get lost during a test drive.

Some tools, such as screwdrivers, pli-
ers, spanners and sockets, can be hung on a
parel mounted on the garage or workshop
wall, while others should be kept in a ool bax
or tray. Measuring instruments, gauges,
metres, etc. must be carefully stored where
they cannot be damaged by weather or
impact from other tools,

When tocls are used with care and
stored properly, they will 1ast a very long
time. Even with the best of care, though,
tools will wear out if used frequently. When a
tool is damaged or worn out, renaw it. Subse-
quent jobs will be safer and more enjoyable if
you do.

How to repair damaged
threads

Sormetimes, the internal thraads of a nut
or bolt hole can become stripped, usualiy
from overtightening. Stripping threads is an
ali-too-commeon occurrence, especially when
working with atuminium parts, because alu-
mirium is so soft that it easily sirips out.

Usually, external or internal threads are
only partially stripped. After they've been
clzaned up with a tap or die, they'li still waork.
Sometimes, however, threads are badly dam-
aged. When this happens, you've got three
chaices:

1} Drifl and tap the hole to the next suitable
oversize and fit a larger diameter bolt,
screw or stud.

2) Drili and tap the hole to accept a
threadead plug, then drill and tap the plug

to the original screw sfze. You can also -

buy a plug already threaded fo the origi-
nal size. Then you simply drifl a hole to
the specified size, then run the threaded
plug into the hole with a balt and jam

nut. Once the plug is fully seated,
refmove the jam nut and boit.

3} The third method uses a patented
thread repair kit iike Heli-Coif or Slimsert.
These easy-to-use kits are designed fo
repair damaged threads in straight-
through hofes and Biind holes. Both are
avalifable as kits which can handle a vari-
ety of sizes and thread patterns. Drill the
hole, then tap it with the specigl
included tap. Fit the Heli-Coil and the
hole is back fo its original diameter and
thread pitch.

Regardiess of which method you use,
be sura to proceed calmly and carefully. A lit-
tle impatience or carelezsness during one of
these relatively simple procedures can ruin
your whole day's work and cost you a bundle
if you wreck an expensive part.

Working facilities

Not to be overlooked when discussing
tools is the workshop. If anything more than
routine maintenance is to be carried out,
some sort of suitable work area is essential.

it is understood, and appreciated, that
many home mechanics do net have a geod
workshop or garage available, and end up
removing an engine or deing major repairs
outside. It is recommended, however, that
the overhaul or repair be completed under
the cover of a roof.

A clean, flat workbench or table of com-
fortable warking height is an absolute neces-
gity. The workbench should be equipped with
a vice that has a jaw opsning of af least 10
centimetres.

As mentioned previously, some clean,
dry storage space is also required for tools,
as well as the lubricants, fluids, cleaning sol-
vents, etc. which soon become necessary.

Sometimes waste oif and fiuids, drained
fram the enging or cooling system during nor-
mal maintenance or repairs, present a dis-
posal problemn, To avoid pouring them on the
ground or info a sewage sysiem, pour the
used fluids into large containers, seal them
with caps and take them to an authorisad
disposal site ar recycling centre. Plastic jugs,
such as old antifresze containers, are ideal
for this purpose.

Always keep a supply of old newspa-
pers and clean rags available. Old tawels are
sxcellent for mopping up spills. Many
mechanics use rolls of paper towels for most
work because they are readily available and
disposable. To heilp keep the area under the
vehicle clean, a {arge cardboard box can be
cut open and flattened to protect the garage
or shop floor.

Whenever working aver a painted sur-
face, such as when leaning aver a fender to
service something under the bonnst, always
cover it with an old blanket or bedspread to
protect the finish. Vinyl covered pads, made
especially for this purpose, are available at
auto parts stores.
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Jacking and towing

Jacking

The jack supplied with the vehicie
shouid only be used for raising the vehicle for
changing a tyre or placing jackstands under
the frame. Warning: Meves craw! under the
vefifcle or start the engine when the jack is
being used as the only means of support.

All vehicles are supplied with a scrow-
type jack. When jacking the vehicle, it must
ba directly under the front or rear axle hous-
ing (see lllustraticn). Follow the instructions
provided with the jack.

The vehicle should be on level groung
with the wheels blocked and the transmission
in Park {automatic) or Revarse {manual).
Leosen the lug nuts one-half turn and leave
them in place until the wheel is raised off the
ground.

Piace the jack under the side of the
vehicle in the indicated position. Use the sup-
plied wrench to turn the jackscrew clockwise
until the whee! is raised off the ground.
Remove the Jug ruts, puit off the wheet and
renew it with the spare.

. With the bevailed side in, renew the lug
nuts and tigitten them until snug, Lower the
vehicle by turning the jackscrew counter-
clockwise. Remove the jack and tighten the

Booster battery (jump) starting

nuts in a diagonal pattern to the torque listed
i the Chapter 1 Specifications. if a torque
wrench s not availabie, have the torgue
checked by a service station as soon as pos-
sible. Renew the hubcap by placing it in posai-
tion and using the hee! of yvour hand or a rub-
ber malfet to seat it

Towing

ianual transmission-equipped vehicles
can be towed with all four wheels on the
ground. Automatic transmission-equipped
models should only be towed with all four
wheels on the ground if speeds do not
exceed 55 kph and the distance is not over
50 kilometres, otherwise transmission dam-
age can result,

Towing equiprnent specifically designed
far this purpose should be used and should
be attached to the main structural members
of the vehicle, not the bumper or brackets.

Safefy is a major consideration when
fowing and all applicable state and local laws
must be obeyed. A safsty chain system must
be used for all towing.

While towing, the parking brake should
be refeased and the transmission should be
in Neutral. Front hubs should always be set

to the unlocked position.

The steering must be unlecked (ignition
switch in the Off position). Remember that
power stearing and power brakes will not
wark with the engine off. :

Frent and rear jacking point - place
the jack under tha outér end of
the axle hausing

Observe these precautions when using a booster battery to start

a vehicle:

al Before connecting the hooster battery, make sure the ignifion

switch is in the Off posiiion.

B Tur Off the lights, heater and other electrical loads.
¢} Your eyes should be shiefded. Safety goggies are a gnod idea.
o) Make sure the booster battery Is the same voltage as the dead

one in the vehicle.

gl The two vehicles MUST NOT TOUCH each other!
) Make sure the transmission is in Neutral (manual} or Park (autc-

rmatic).

Dead battery

g

if the booster batiery is not a maintenance-free type, remave the
vent caps and fay a cloth over the vent holes,
Gonnect the red jumper cable to the positive (+} terminals of each

battery.

Connect one end of the black jumper cabla to the nagative {-) ter-

minal of the booster battery. The other and of this cable should be con-
nacted to a good earthing point on the vehicle to be started, such as a
bolt or brackset on the engine block (see illustration). Make sure the
cable:will.net come inte contact with the fan, drivebelts or other mov-

‘ing parts of the engine.

Start the engine using the booster battery, then, with the engine

running at idle speed, disconnect the jumper cables in the reverse
order of connection.

Booster battery

e AT TR 00-3 HAVNES] - -

Make the booster battery cable connections in the numerical
order shown (note that the negative cabie of the booster battery
is NOT attached to the Regative terminal of the dead battery)

L AT S DR M S s A

T T TS T R SR T

S A e g o

AL

Al

A N R P e O T

S A T T e T T o L T



0-15

Automotive chemicals and lubricants

A number of automotive chemicals and
tubricants are available for use during vehicls
maintenance and repair. They includs a wide
variety of products ranging from cleanming sol-
vents and degraasers to lubricants and pro-
tective sprays for rubber, plastic and winyl.

Cleaners

Carburettor cleaner and choke
cleaner is a strang soivent for gum, varnish
and carbon. Most carburettor cleaners leave
a dry-type lubricant film which will not harden
or gum up. Because of this film it is not rec-
ormmended for use on electrical components.

Brake system cleaner is used to
remove grease and brake fluid fram the brake
system, where clean surfaces are absolutely
necessary. It leaves no residue and often
eliminates brake sgueal caused by contami-
nants.

Electrical cleaner removes oxidation,
corrosion and carbon deposits from electrical
contacts, restoring full current flow. It can
also be used to clean spark plugs, carburet-
tor jets, voltage regutators and other parts
where an oil-free surface is dasired.

Demoisturants remove water and
moisture from electrical componants such as
altermators, voitage regulators, electrical con-
nectars and fuse blocks. Thay are nen-con-
ductive, non-corrasive and non-flarnmable.

Degreasers are heavy-duty solvents
used to remove grease from the outside of
the engine and from chassis components.
They can be sprayed or brushed on and,
depending on the type, are rinsed off either
with water or solvent.

Lubricants

Mator oil is the |ubricant formulated for
use in engines. it narmally contains a wide
variety of additives to prevent corrosion and
reducs foaming and wear. Motor oil comes in
various weights {viscosity ratings} from 5 to
B0. The recommended weight of the oil
depends on the season, temperature and the
demands on the engine. Light oll is used in
cold climates and under ligiht load conditions.
Heavy oil is used in hot climates and where
high loads are encountered. Multi-viscasity
oils are designed to have characteristics of
both light and heavy oils and ars available in
a number of weights from 5W-20 to 20W-50.

Gear oif is designed to be used in differ-
entials, manual transmissions and other
arsas whers high-temperature lubrication is
required.

Chassis and wheel bearing grease is a
heavy grease used where increased [oads
and friction are encountered, such as for
wheel bearings, balljoints, tis-rod ends and
universal joints.

High-temperature whee! bearing
grease is designed te withstand the axtreme

temperaturas encauntered by wheel bearings
in disc brake equipped vehicles. it usuakly
contains molybdenum disulide {moly), which
is a dry-type lubricant.

White grease iz a heavy grease for
metal-to-metal applications where water is a
problem. White grease stays soft under hoth
low and high temperatures {usually from -58
to +108-degreas C), and will not wash off or
diute in the presence of water.

Assembly lube is a special extrame
pressure lubricant, usually containing maoly,
used to lubricate high-load parts {such as
main and rod bearings and cam lobes) for ini-
tial start-up of a new engine. The assambly
lube Iubricates the parts without being
squeezed out or washed away uniil the
engine ciling system begins to function.

Silicone jubricamts are used to protsct
rubber, piastic, vinyl and nylen parts.

Graphite iubricarts are used where oiis
cannot be used due to contamination prob-
lems, such as in logks. The dry graphite will
lubricate metal parts while remaining uncon-
taminated by dirt, water, oil or acids. It is
electrically conductive and will not foul elec-
trical contacts in locks such as the ignition
switch.

Moly penetrants loosen and lubricate
seized, rusted and correded fasteners and
pravent future rusting or freezing.

Heat-sink grease is a special electri-
cally non-conductive grease that is used for
mounting electronic ignition modulas where it
is essential that heat is {ransferred away from
the module,

Sealants

RTV sealant is one of the most widely
used gasket compounds. Made from sili-
cone, RTV is air curing, it seals, bonds,
waterproofs, fills surface irreguianties,
remains flexible, doesn't shrink, is relatively
easy to remove, and is used as a supplsmen-
tary sealer with almost ali iow and medium
ternperature gaskets.

Anaerobic seafant is much like RTV in
that it can be used sither {o seal gaskets or to
form gaskets by itseif. It remains flexible, is
solvent resistant and fills surface imperfec-
tions. The difference between an anaerobic
sealant and an RTV-type sealant is in the cur-
ing. RTV cures when exposed to air, while an
anaorobic sealant cures only in the abssnce
of air. This msans that an anaerobic sealant
cures only after the assembly of parts, seal-
ing therm together.

Tiread and pipe sealant is used for
sealing hydraulic and pneumatic fittings and
vacuum lines. It is usually made from a Teflon
compound, and comes in a spray, a paint-on
liquid and as 2 wrap-around tape.

Chemicals
Anti-seize compound prevents seizing,

galling, ¢old welding, rust and corrosion in
fasteners. High-temperature ant-seize, usu-
aily made with copper and graphite lubri-
cants, is used for exhaust system and
exhaust manifold boits.

Anaerobic locking compounds are
used to keep fasteners from vibrating or
warking loose and cure only after fiiting. in
the absence of air. Medium strength locking
compound is used for small nuts, bolts and
screws that may he removed later. High-
strength locking compound is for large nuis,
bolts and studs which aren't removed on a
regular basis.

Qii additives range from viscosity index
improvers fo chemical treatments that claim
to reduce internal engine friction, [t shoufd be
noted that most oil manufacturers cadtion
against using additives with their oils.

Fuel additives perform several func-
fiong, depending on thair chemical makeup.
They usually contain solvents that help dis-
solve gum and varnish that build up on car-
burettor, fust injection and intake parts. They
also serve to break down carbon deposits
that form an the inside surfaces of the com-
bustion chambers. Some additives contain
upper cylinder lubricants for valves and pis-
ton rings, and others contain chemicals to
remaove condensation from the fusl tank.

Miscellaneous

Brake fiuid is specially formulated
hydraulic fiuid that can withstand the heat
and pressure encountered in brake systems.
Care must be taken so this fluid deoes not
come in contact with painted surfaces or
plastics. An opened container should always
be rescaled to prevent contamination by
water or dirt.

Weatherstrip adhesive is used to bond
weatherstripping around doors, windows and
luggage compartment lids. It is somatimes
used to attach trim pisces.

Undercoating is a petraleum-based,
tar-like substance that is designed to protect
metal surfaces on the underside of the vehi-
cle from corrasion. It also acts as a sound-
deadening agent by insulating the bottom of
the vehicie.

Waxes and polishes are used to help
protect painted and plated surfaces from the
weather. Different types of paint may require
the use of different types of wax and polish.
Some polishes utilise a chemical or abrasive
cleaner to halp remaove the top layer of oxi-
diged (duil) paint on older vehicles. In recent
years many non-wax polishes that contain a
wide variety of chemicals such as polymers
and silicones have been intraduced. These
non-wax polishes are usually easier to apply
and last longer than sonventional waxes and
polishes.
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Conversion factors

Length (distance)

inchies {in} X 254 = Millimetres (mm} X 0.03%4 =Inches {in}
Feet (ft} X 0.305 = Metres (m} X 3.281 = Fest (ft)
Miles X 1.60% = Kilomatras (km) X 0621 =Mies
Volume (capacity)
Cubic Inches (ot in; in®) X 16.387 = Cubic centimetres {ce; em’) X 0.081 = Cubic inches {cu in: in®)
imperial pints {Imp pt X. 0.568 = Litres (I} X 1.76 = Imperial pints (Imp pt}
imperial quarts {Imp qt} X 1,137 =Litres {i} X 088 =Imperial quarts {Imp gt}
Imperial quarts {imp qt} X 1.201 =US quarts {US gt} X 0833 =lmperial quarts {Imp gt}
US quarts [US gt} X 0.248 = Litres ()} X 1.057 =US quarts {US gt}
Impertal gallons {Imp gal} X 4548 =tLitras (i} X 022  =Imperlal gallons {lmp gall
Imperizl gallons {fmp gal) X 1.201 == US gallons (US gal) X 0833 =limperial gallons {Imp gal}
US gallans {US gal) X 3,785 = Litres {l} X 0284 =US gallons (US gal)
Mass (weight)
Ounces {oz) X 2835 =dGrams [g) X 0025 =Q0unces {0z}
Pounds {l} X 0.454 =Kilograms {kg) X 2205 =Pounds (b}
Force
Qunces-force {ozf: oz) X 0278 = Newtons (N} X 3.6 = Ounices-forca {ozf: oz}
Pounds-force (Ibf: b} X 4448 = Nawtons (N] X 0225 = Pounds-force {6 Ib)
MNewtons (N} X 0.4 = Kllegrams-force {kgf: kg) X 9.81 = Newtons [N)
Pressure
Pounds-force per square inch X 0.070 = Kiloegrams-force per square X 14223 = Pounds-force per square inch
ipsiz. IbY/In?; Ibfin?) centimetre fkgfem?; kglom?) {psi: |bffin®; In/in®)
Pounds-force per square inch X 0.068 = Atmospheras (atm] X 14698 = Pounds-force per squars inch
{psi; ibffin®; b/in) {psi; Ibt/in®; Ibfin®)
Pounds-force per squars inch. X 0.069 =Bars X 14.8 = Pounds-force per sgquara inch
fpsl: 1bHin®: An?) {pst; Ibfn®: Ib/in?)
‘Pounds-force per square Inch X 6.885 = Kilopascals {kPal X 0145 = Pounds-force per squara inch
{psi; Ibffin®; Infin?) {psi; bfin%: Ib/in?
Kliopascals (kPa) X 0.01 = Kilograms-force per square X 98.1 = Kilopascals (kia)
centimetra (kgffem?; kg/em?}
Torgue (moment of force)
Pounds-farca inches X 1.152 = Kilograms-force centimetre X 0888 = Pounds-force inches
{tbf In; Ib in} {kgf cm; kg cm) {lbf in; o in)
Pounds-force inches X 0113 = Newton metres (Nm) X B.85 = Ppunds-forecs inchesg
{Ibf in; b in) {lef in; b in)
Pounds-force inches X 0.083 =Pounds-force feet (Ibf ft; Ib ft} X 12 = Pounds-force inches
{Ibf in; Ib in) {Ibf in; b in)
Pounds-farce fest (Ibf f: b ft} X 0.138 = Kilograms-force meires X 7233 =Pounds-force feet {Ibf ft; Ib i}
lkgf m: kg m}t~
Pounds-force feet {ibf fi; b ft} X 1.356 = Newton metres (Nm) X 0738 = Pounds-force feet {Ibf ft; b )
MNeéwton metros (Nm) X 0.102 = Kilograms-force metres X 9.B04 = Newton metres {Nm}
{kgf m; kg m)
Vacuum :
inches mercury {in. Mg} X 8377 = Kilopascals (kPa X 02961 =Inches mercury
Inches mercury (in. Hy) X 254 = Milimetres mercury {mm Hg) X 00394  =Inches mercury
Power -
Horsepower (hp) X 7457 =Watts (W) X 00013 = Horsepower (hp)
Velocity (speed)
Miles per hour {miles/hr; mph] X 1.609 = Kilometres per hour {km/hr; kph) X 0.621 = Mlles per hour {miles/hr: mph)
fFuel consumption®
Miles per gallon, imperial (mpg) X 0.354 = Kilometres per litra (ki) X 2828 = Milas per gallon. Imparial {mpg)
Milas- per gallon, US {mpg) X 0425 =Kilometres per litre {km/1} X 2352 = Miles per galion, US {mpg)

Temperature e
Dagrees Fahremheit = {°C x 1.8} + 32

Degrees Celslus (Degrees Centigrads; °C) = ({F - 32) x 0.56

*t ls common practice to convert from rmiles per gaflon (rmpg) to litres{ 100 kilametras (i1 00km),
where mpg (lmperiall x ¥100 km = 282 and mpg (US) x [/100 km = 235
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Safety first!
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Regardless of how enthusiastic you may
be about getting on with the job at hand, take
the time to ensure that your safety is not
jeopardised. A moment's lack of attention
can result in an accident, as can failltre to
observe caertain simple safety precautions.
The passibiiity of an acecident will always
exist, and the following points shouwld not be
considered a comprehensive list of ail dan-
gers. Rather, they are intended to make you
aware of the risks and to encourage a safety
conscious approach to all work you carry out
on your vehicle.

Essential DOs and DON'Ts

DON'T rely on a jJack when working under the
vehicle. Always use approved jackstands to
support the watoht of the vehigle and place
them under the recommended lift or support
paints.

DON'T attempt to loosen extremely tight fas-
teners (i.2. wheel lug nuts) while the vehicle is
on a jack - it may fall.

DON'T start the engine without first making
sure that the transmission is in Neutral (or
Fark where applicable) and the parking brake
is set.

DON’T removwe the radiator cap frem a hot
sooling system - lat it coaol or caver it with 2
cioth and release the pressure gradually.
DON'T aftempt to drain the engine oil until
you are sure it has cooled to the point that it
will neot burn you.

DOMN'T touch any part of the engine or
exhaust system until it has cooled sufficientty
to avoid burns.

DON'T siphon toxic liquids such as petral,
antifreeze and brake fluid by mouth, or allow
them to remain oh your skin,

DONT inhale brake lining dust - it is poten-
tially hazardous (se= Asbestos below).
DON'T allow spilled oil or grease to remain
on the floar - wipe it up before someone slips
on it

DON'T use looge fitting spannears or other
tools which may slip and cause injury.
DON'T push on spanners when loosening or
tightening nuis or bolts. Always try to pull the
spanner toward you. If the situation calls for
pushing the spanner away, push with an
open hand to avoid scraped knuckles if the
spanner shouid slip.

DON'T attempt to tift 2 heavy component
alone - get someons to help you.

DON'T rush or take unsafe shortouts 1o finish
ajob.

DOM'T allow children or animals in or around
the vehicle while you are working on it.

DO wear eye protection when using power
tools such as a drill, sander, bench grinder,
etc. and when working under a vehicle.

DO keep loose clothing and long halr well out
of the way of moving parts.

DO make sure that any hoist used has a safe
waorking load rating adequats for the job.

DO get someone 1o check an you pericdically
when working alone en a vehicle.

DO carry out work in a2 logical seguence and
make sure that everything is correctly assem-
bled and tightened.

DO keep chemicals and fluids tightly capped
and out of the reach of children and pets.

DO remember that your vehiclé™s safely
affects that of yourself and others. [ in doulrt
on any peint, get professional advice.

Asbestos

Certain friction, insulating, sealing, and
other products - such as brake fnings, brake
bands, clutch linings, torgue converters, gas-
kets, stc. - may contain asbestos. Extreme
care must be taken to avoid inhalation of dust
from such products, since it is hazardous to
healih, If in doubt, assume that they do con-
tain asbestos.

Fire

Remember at all times that pefrol is
highty flammable. Never smoke or have any
kind of apen flams around when working on 2
yehicle. But the risk does not end there. A
spark caused by an electrical short circuit, by
two metal surfaces contacting each other, or
even by static electricity built up in your body
under certain conditions, ¢an ignite petrol
vapours, which in a confined space are highly
explosive. Do not, under any circumstances,
use petrel for cleaning parts. Use an
approved safety solvert.

Always disconnect the battery negative
{-] cable at the battery before warking on any
part of the fuel system or electrical system.
Mever risk spilling fuel on a hot enging or
exhaust component. i is strongly recom-
mended that a fire extinguisher suitable for
use on fuel and electrical fires be kept handy
in the garage or workshop at all times. Never
try to extinguish a fuel or electrical fire with
water.

Fumes

Cartain fumes are highly toxic and can
guickly cause uncansciousnsss and even
death if inhaled to any extent. Petrol vapour
falls into this category, as do the vapours
fram some cleaning solvents. Any draining or
pouring of such volatile fluids should be done
in & well ventilated arga.

when using cleaning fluids and sol-
vents, read the instructions on the container
carefully, Never use materials from unmarked

containers.

Newver run the engine in an enclosed
space, such as a garage. Exhaust fumes con-
tain carbon monoxide, which is extremely
poisonous. If you need to run the engine,
always do 5o in the open air, or at least have
the rear of the vehicle outside the work area.

If you are fortunate encugh to have the
use of an inspection pit, never drain ar pour
petrol and never run the engine while the
vehicle is over the pit. The fumes, being
heavier than air, will concentrate in the pit
with possibly lethal results.

The battery

MNever create a spark or allow a bare
light butb near a battery. They normally give
off a certain amount of hydragen gas, which
is highly axplosive.

Always disconnect the battery negative
{-) cable at the battery before working on the
fuel or glectrical systems,

If possible, loosen the filler caps or
cover when charging the baftery from an
external source (this does not apply to sealed
ot maintenance-free batteries). Do not
charge at an excessive rate or the battery
may burst.

Taks carse when adding water {0 2 non
maintenance-free battery and when carrying
a battery. The electrolyte, even when diluted,
is very corrosive and should not be allowed
to contact clothing or skin.

Always wear aye protection when clean-
ing the battery 1o prevent the caustic
depaosits from entering your eyes.

Household current

When using an electric power tool,
inspection light, etc., which operates on
household currant, always make sure that the
tool is correctly connectad to its piug and
that, where necessary, it is properly garthed.
Do not use such items In damp canditions
and, again, do not create a spark or apply
excessive heat in the vicinity of fust or fuel
vapour,

Secondary ignition system
voltage

A severe electric shock can result from
fouching certain parts of the ignition system
(such as the spark plug wires) when the
enhgine is running or being cranked, particu-
larly if components are damp or the insulation
is defective. In the case of an electronic igni-
tion system, the secendary system voltage is
mwuch higher and could prove faial.
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Engine and performance

1 Engine will not rotate when
attempting to start

1 Battery terminal connections loose or
coroded. Check the cable terminals at the
battery; tighten cable clamp and/or clean off
coirosion as necessary (see Chapter 1)

2 Baftery discharged or faulty. if the cable
ends are ctean and tight on the battary posts,
turn the key to the On position and switch on
the headlights or windscreen wipers. if they
wan't run, the battery is discharged.

3 Automatic transmission not engaged in
park {P] or Neutral (N}; faulty inhibitor switch
{Chapter 7B).

4 Broken, loose or disconnected wires in
the starting circuit. Inspect all wires and con-
nectors at the battery, starter solenoid and
ignition switch fon steering column).

5  Starter motor pinion jammed in flywheel
ring gear. If manual transmission, place
transmission in gear and rack the vehicle to
manually turn the engine. Remove starter
[Chapter 5) and inspact pinien and flywheel
(Chapter 2} at sarliest convenience.

&  Starter solenoid faulty (Chapter 5).

7 Starter maoter fabity (Chapter B},

&  Ignition switch faulty {Chapter 12).

9  Erngine seized. Try to turn the crankshaft
with a large socket and breaker bar on the
pulley bolt.

2 Engine rotates but will not start

1 Fueltank empty.

2 Baftery discharged {engine rotates
slowly). Check the operation of efectrical
components as described in pravious Sec-
tion.

3  Battery terminat connections loase ar
corroded. See previous Section.

4  Fuel not reaching carburettor or fuel
injector. Check for clogged fuel filter or lines
and defective fuel pump. Aiso make sure
the tank vent lines arer't clogged (Chapter 4A
or 4B).

S  Choke not operating properly (Chap-
ter 1}

6 Faulty distributor components {petral
engines). Check the cap and rotor (Chap-
fer 1.

7  Low cylinder compression. Check as
described in Chapter 2.

8  Valve clearances not properly adjusted -
Chapter 1.

8 Waterin fuel, Drain tank and {ill with new
fuel.

10 Defective ignition coif {petrol engines)
{Chapter 5).

11 Dirty or clogged carburettor jets or fuel
injector {Chapter 4B}, Carbursttor out of
adjustrment (pstrof engines}. Check the float
level {Chapter 4A).

12 Wet or damaged ignition componsnts
fpetrol engines) (Chapters 1 and 5).

13 Worn, faulty or incorrectly gapped spark
plugs {petral engines) (Chapter 1},

14 Broken, loose or disconnected wires in
the starting circuit (see previous Section).

15  Loose distributer (changing ignition #im-
ing} {petrol engines). Turn the distributor body
as necessary 1o start the engine, then adjust
the ignition timing as scon as possibie (Ghap-
ter 1.

16 DBroken, loose or disconnected wires at
the ignition coil or faulty coll {petrol engines)
{Chapter 5).

17 Timing chain or belt failure ar wear
affecting valve timing {Chapter 2).

18 Faulty diezel fuel cut-off solencid or cir-
cuit (Ghapter 4C).

18  Water in diese! fuel (Chapter 4C).

20 Defactive digsel fuel injection pump
{Chapter 4C).

21 Incorrect diesel fuel injection pump tim-
ing (Chapter 4C}.

3 Starter motor operates without
turning engine

1 Starter pinien sticking. Remove the
starter {Chapier 5) and inspect.

2 Starter pinion ar fiywheel/driveptate
teeth wom or braoken. Remove the inspection
cover and inspect.

4  Engine hard to start when cold

1  Battery discharged or low. Check as
described in Chapter 1.

2 Fuel not reaching the carburettor or fuel
mjectars. Check the fuel filter, lines and fual
pump {Chapters 1 and 4).

3 Choke inoperative {Chapters 1 and 4).

4 Defective spark plugs (petrol engines)
{Chapter 1).

5 Glow plugs(diessl)
{Chapter 4C).

not operational

5 Engine hard tao start when hot

1 Air filter dirty (Chapter 1.

2 Fuel not reaching carburettor or fuel
injectors {(see Chapter 4}. Check for a vapour
lock situation, brought about by clogged fuet
tank vent lines.

3 Bad engine earth connection.

4 Choke sticking (Chapter 1).

5  Defectiva pick-up coil in distributor
{petral enginas) (Chapter 5).

6 Float level too high {petrol engines)
{Chapter 4A).

7 Faulty enging
{Chapter 6).

&  Contaminated diesel fuel {Chapter 4C}.
9  Defactive diesel injection pump [diesel
engine).

10 Incorrect dissel fuei injection pump tim-
ing [diesel engine).

temperature  sensor

€ Starter motor neisy or engages
roughly

1 Pinion or flywhesi/driveplate teeth warn
or broken. Remove the inspection cover on
tha 1aft side of the engine and inspect.

2  Starter motor mounting bolts locse or
missing.

7 Engine starts but stops
immediately

1 Loose or damaged wire harness con-
nections at distributor, coil or alternator.

2 nlet manifeld vacuum |eaksipetrol
enginas). Make sure all mounting bolts/nuts
are tight and all vacuum hoses connacted to
the manifold are attached preperly and in
good condition {Chapters 24, 44, 4B).

3 Insufficient fuel flow to carbureitor or
fuel injectors (Chapter 4).

4 Idle speed incorrect {Chapter 1}

5 Contaminated diesel fuel {Chapter 4CL
§ Defective diesel injection pump (diesel
enginaj.

7  Incomect digsel fuel injection purne tim-
ing (diesel engine).

8 Engine 'lopes’ while idling or
idles erratically

1 Vacuum leaks (petroi engines). Check
mounting bolts at the inlet manifold for tight-
ness. Make sure that all vacuurn hoses ars
connected and in good condition. Use a
stethoscope or a length of fuel hose heild
against your ear to listen for vacuum leaks
while the engine is running. A hissing sound
will be heard. A soapy water solution will also
detect leaks. Check the inlet manifold gasket
surfaces.

2  Leaking EGR wvalve or plugged PCV
valve (petrol engines) (see Chapters 1 and 8).
3 Airfilter clogged {Chapter 1).

4 Fuel pump not delivering sufficient fuel
{Chapter 4}.

5  Leaking head gaskst. Perorm a cylinder
comprassion check (Chapter 2).

&  Timing beit or chain worn (Chaptar 2).

7  Camshaft lobes worn {Chapter 2).

B Valve clearance out of adjustment -
Chapter 1.

8 Valves burned or otherwise ieaking
{Chapter 2).

10 Ignition timing out of adjustment (petrol
engines) (Chapter 1).

11 Ignition system not operating properly
{petrel engings) {Chapters 1 and 5).

12 Thermostatic air cleaner not operating
properly (petrol engines) (Chapter 1),

13 Choke not operating propery (pefrol
gngines) (Chapters 1 and 4).

i4 Dirty or clogged injector(s). Garburettor
dirty, slogged or out of adjustment. Check
the float level {Chapter 4},
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15 Idie speed out of adjustment {Chap-
ter 1).

16 Diesel injection pump timing ingorrect
{Chapter 4C).

17 Air or water in diesei fuel {Chapter 40).
18 Defective diesel fuel injection pump
{Chapter 4C).

12 Alternator light stays on

1 Fault in afternator or charging circuit
{Chapter 5).

2 Alternator drivebelt defective ar not
properly adjusted {Chapter 1).

9 Engine misses at idle speed

1 Spark plugs faulty or not gapped prop-
erly (petrol engines) (Chapter 1).

2 Faully spark plug wires (petrol engines)
{Chapter 1),

3 Wet or damaged distributor compao-
nents (petrol engines} {Chapter 1).

4 Short circuits in ignition, coil or spark
plug wires {petrel engines).

5 Sticking or faulty emizsicns systems
{see Chapter 6).

6 Clogged fuel filter and/or foreign matter
in fuel. Remove the tuel filter (Chapter 1) and
inspect.

7 Vacuum leaks at inlet manifold or hose
connections (petrol engines). Check as
described in Section 8.

8  Incorrect idle speed (Chapter 1) or idle
mixture {Chapter 4).

8  Incorrect ignition timing f{petrol engines)
{Chapter 1).

10 Low or uneven cylinder compression,
Check as described in Chapter 2.

11 Choke not operating properly {petrol
engines) {Chapter 1},

12 Clegged or dirty fuel injectors (Chap-
ter 4).

13 Diesel injection pump timing incorrect
{Chapter 4C).

14 Air or water in diesel fuel {Chapter 4C).
15 Defective diesel fuel injection pump
{Chapter 4C).

10 Excessively high idle speed

1 Sticking throttle linkage (Chapter 44},

2  Choke openéd excessively at idle {petro!
engines) (Thapter 4A).

3 |dle speed incorractiy adjusted (Chap-
ter 13,

4 Valve clearances incorrectly adjusted -
Chapter 1.

5  Hand throttle misadjusted {Chapter 44).

11 Battery will not hold a charge

1 Alternator drivebelt defective or not
adjusted properly {Chapter 1). _

2  Battery cables loose or corraded (Chap-
ter 1)

3 Alternator not charging properly (Chap-
ter ).

T4 Lpase, ‘broken or faulfy wires in the

charging circuit {Chapter 5).

5 Short circuit causing a continuous drain
on the battery.

6  Battery defective internally.

13 Alternator light fails to come on
when key is turned on

1 Faulty bulb (Chapter 12),

2  Defective aiternator {Chapter 5).

3 Fault in the printed circuit, dash wiring
or bulb holder {Chapter 12},

14 Engine misses throughout driving
speed range

1 Fuel filter clogged andfor impurities in
the fuel system. Check fuel filter (Chapter 1}
or clean systermn (Chapter 4).

2 Faulty or incorrectly gapped spark plugs
{petrol engines) {Chapter 1).

3 Incorrect ignition timing (petrol engines)
{Chapter 1},

4 Cracked distributor cap, disconnscted
distributor wires or damaged distributor com-
ponents (petrol engines) (Chapter 1),

5 Defective spark plug wires [petrol.

engines) (Chapter 1).

6  Emissions system components faulty
{Chapter 6).

7 Low or uneven cylindsr compression
pressures. Check as described in Chapter 2.
B Weak or faulty ignition cofl (petrol
engines) {Chapter 5),

9  Wesak or faulty ignition system (petrol
engines) (Chapter 5).

i0  Vacuum leaks at inlet manifold or vac-
uum hoses {petro! engines) (see Section 8).
11 DBirty or clogged carburettor or fuel
injector (Chapter 4).

12 Leaky EGR valve (Chapter 8).

13 Carburettor out of adjustment (Chap-
ter 4A).

14 Diesel injection pump timing incorrect
{Chapter 4C),

15 Air or water in diesel fuel (Chapter 4C).
16 Defective diesel fuel injection pump
{Chapter 4C).

17 Clogged fuel filker (Chapter 1).

15 Hesitation or stumble during
acceleration

1 Ignition timing incorrect {petrol engines)
{Chapter 1). c

2 lgnition system not operating properly
{petrol engines) (Chapter §).

- 3+~ BDirty-or- clogged carburettor or -fuet

injector (Chapter 4A, 4B).

4 Low fuel pressure. Check for proper
operation of the. fuel pump and. for. restric-
tions in the fuel filter and lines (Chaptar 44).

5  Carburettor out of adjustment {Chap-
ter 4A}.

6  Carburettor accelerator pump worn
{Chapter 4A).

7 Diesel injection pump timing incorrect
{Chapter 4C).

8  Air or water in diesel fuel ({Chapter 4C),

8 Deiective diesef fuel injection pump
{Chapter 4C).

16 Engine stafls

1 Idle speed incorrect {Chapter 1).

2  Fuel fiiter clogged and/or water and
impurittes in the fuel system (Chapter 1).

3  Choke not operating properly {Chap-
ter ).

4  Damaged or wet distributor cap and
wiras (petrol engines).

5 Emissions system componenis faufty
{Chapter 8).

&  Faulty or incorrectly gapped spark plugs
{petrol engines) (Chapter 1). Also check the
spark plug wires and the ignition points
{patrof engines) (Chapter 1),

7  Vacuum leak at the carburettor, inlet
manifold or vacuum hoses. Check as
described in Section 8.

8  Valve clearances incorrect - Chapter 1.
8  Disgel injection pump timing incorrect
{Chapter 4C).

10 Air or water in diesel fuel {Chapter 4C).
11 Defective diesel fusl injection pump
{Chapter 4C).

17 Engine lacks power

1 Incorrect ignition timing (petrol engines)
{Chapter 1),

2 Exeessive play in distributor shaft. At the
same time check for faulty distributor cap,
wirgs and the ignition points, stc. {petrof
angines) {Chapter 1).

3 Faulty or incorrectly gapped spark plugs
{petrol engirss) (Chapter 1).

4 Air filter dirty (Chapter 1).

5  Faulty ignition coil {petrol engines)
(Chapter 5).

§  Brakes binding (Chapters 1 and 1G).

7 Automatic fransmission fluid level incor-
rect, causing slippage (Chapter 1).

8  Cluteh slipping (Chapter ).

9 Fuelfilter clogged and/or impuritias in
the fuel system (Chapters 1 and 4).

10 EGR system not funclioning properly
{Chapter 6).

11 Use of sub-standard fuel. Fill tank with
proper octane fuel, :

12 Low or uneven cylinder compression
pressures. Check as described in Chapter 2D.
13 Air leak at carburettor or inlet manifold
{metral engines) (check as described in Sec-
tion 8).

" 147 Dirty or clogged carburettor jets or

malfunctioning choke fpetral engines) (Chap-
ters 1 and 4). )

15 - Disselfuel injection pump timing incor-
rect (Chapter 4C),

i it o s i s i S ol
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18 Engine backfires

1 EGR system not functioning properly
{Chapter 6).

2 Igniticn timing incorrect {petrol engines)
{Chapter 1).

3  Thermostatic air cleaner systemn not
operating properly (petrol sngines) (Chapter 6).
4 Vacuum leak [petrol engines) (refer to
Section 8).

5 Valve clearances incomect - Chapter 1.

& Damaged valve springs or sticking
valves {Chapter 2).

7 Intake air leak (See Section 8),

8  Carburetior float level cut of adjustment
{Chapter 4A).

9 Diesel fuel injection pump timing incor-
ract {Chapter 4C).

19 Engine surges while holding
accelerator steady

1 Intake air leak (sea Section 8).

2  Fuel pump not working properiy (Chap-
ter 44, 48).

3 Air or water in the diesel fuel supply
(Chapter 4C).

4  Iniernal diesel injection pump problem
{Chapter 40).

20 Pinging or Xnocking engine
sounds when engine is under
load

1 Incorrect grade of fuel. Fill tank with fusl
of the proper octane rating.

2 Igrition tirming incorrect {petral engines}
{Chapter 1).

3  Carbon build-up in combustion cham-
bers. Remove cylinder heacdis) and clean
combustion chambers (Chapter 2).

4  Incorrect spark plugs (petrol engines)
{Chapter 1}.

5  Cantaminated diesel fuel (Chapter 4C).
&  Diesel fuel injection pump timing incor-
rect {Chapter 4C}.

21 Engine diesels {continues to run)
after being turned off

1 Idie speed too high {Chapter 1),

2 Ignition timing incorrect (petrol engines)
(Chapter 1).

3 Incorrect spark plug heat range {petrol
engines) (Chapter 1).

4 Intake air leak (see Section 8).

5  Carbon tbuild-up in combustion cham-
bers.

&  Valves sticking (Chapter 2).

7 Valve clearances incorrect (Chapter 1}
8 EGR system not operating properly
{Chapter 4).

9 Fuel shut-oif system not operating prop-
erly (Chapter 6).

10 Check for causes of overheating {See-
tion 27).

22 Low oil pressure

i Improper grade of gil.

2 Qii pump wom or damaged (Chapter 2}.
3  Engine overheating {refer to Section 27).
4 Clagged oii filter (Chaptar 1),

5  Clogged oil strainer {Chapter 2.

6  Oil pressure gauge not working properly
{Chapter 2D).

7 Warn engine bearings.

23 Excessive oil consumption

1 Loose ail drain plug.

2 Loose bolts or damaged sump gasket
{Chapter 2).

3 Loose bolts or damaged front cover
gaskst (Chapter 2).

4 Front or rear crankshaft oil seal leaking
{Chapter 2).

5 Loose bolis or damaged rocker arm
cover gasket (Chapter 2).

6  Loose oil filker (Chagter 1).

7 Loose or damaged oil pressure switch
{Chapter 2.

& Pistons and cylinders excessively waorn
{Chapter 2).

9 Piston rings not fitted correctiy on pis-
tans {Chapter 2}

10 Worn or damaged piston rings {Chap-
ter 23,

11 Intzke and/or exhaust valve oil seals
worn or damaged (Chapter 2).

12 Worn valve stems.

13 Worn or damaged valves/guides (Chap-
ter 2).

24 Excessive fuel consumption

1 Dirty or clogged air filter elemeant {Chap-
ter 1)

2  Ingorrect ignition timing or dwell (Chap-
ter 1).

3 Incorrect idle speed (Chapter 1).

4  Low tyre pressure or incorrect tyre size
{Chapter 11).

5  Fuel leakage. Check all connections,
lines and components in the fusl system
{Chapter 4A).

6  Choke not operating properly {Chap-
ter 1).

7  Dirty or clogged carburettor jeis or fuef
injectars (Chapter 4A cr 4B).

25 Fuel odour

1 Fuel leakage. Check all connections,
lines and components in the fuel system
{Chapter 4A).

2 Fuel tank overfilled. Fill only to auto-
matic shut-off.

3 {Charcoal canister filter in Evaporative
Emissions Control system clogged {Chap-
ter f).

4 Vapour leaks from Evaporative Emis-
sions Control system lines (Chapter 6).

5  Leaking fuel injector (Chapter 48).

26 Miscellaneous engine noises

1 A strong dull noise that becomes more
rapid as the engine acceterates indicates
wom or damaged crankshaft bearings or an
unevenly worn crankshaft. To pinpeint the
trouble spot (petrol modsls onlyl, remove the
spark plug wire from one plug at a time and
crank the engine over. If the notse stops, the
cylinder with the remaved plug wire indicates
the problem area. Renew the bearing and/or
service or rernew the crankshaft {Chapter 2).

2 A similar fyet slightly higher pitched)
noise to the crankshaft knocking described in
the previous paragraph, that becomes maore
rapid as the engine accelerates, indicates
worn or damaged connecting rod bearings
{Chapter 2]. The procedure for locating the
problem cylinder is the same as described in
Paragraph 1.

3  An overlapping metallic noise that
increases in intensity as the engine speed
increases, yet diminishes as the engine
warms up indicates abnormal piston and
cylinder wear {Chapter 2). To locate the prob-
lerm cylinder, use the procedure described in
Paragraph 1.

4 A rapid clicking neise that becomes
faster as the engine accelerates indicates a
worn piston pin or piston pin hole. This sound
will happen sach time the piston hits the
highest and lowest points in the stroke
{Chapter 2). The procedure for locating the
problam piston is described in Paragraph 1.
5 A metaliic clicking noise coming from
fhe water pump indicates worn or damaged
water pump bearings or pump. Renew the
water pump (Ghapter 3).

6 Arapid tapping sound or clicking sound
that becomes faster as the engine speed
increases indicates valve tapping or improp-
arly adjusted valve clearances. This can be
identified by holding one end of a section of
hose to your sar and placing the other end at
different spats aiong the rocker arm cover.
The point where the sound is loudest indi-
cates the problem valve. Adjust the valve
clearance (Chapter 1 or 28} If the problem
persists, you likely have a collapsed valve
lifter or other damaged valve train compo-
nent. Changing the engine oil and adding a
high viscosity oil treatment will sometimes
cure a stuck lifter problem. If the problem still
persists, the lifters, pushrods and rocker
arms must be removad for inspection {see
Chapter 2).

7 A steady metallic rattling or rapping
sound coming from the area of the timing
chain cover indicates a worn, damaged or
out-of-adjustment timing chain. Service or
renew the chain and related components
{Chapter 2.
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Cooling system

27 OQverheating

1 insufficient coolant in system (Ghap-
ter 1).

2 Drivebelt defective or not adjusted progp-
sty (Chapter 1).

3 Radiator core blocked or radiator grille
dirty or restricted {Chapter 3).

4 Thermostat faulty (Chapter 3).

5  Farn not functioning properly (Chapter 3}.
€&  Radiator cap nof maintaining proper
pressure. Have cap pressure tesied by a
repair shop.

7 Ignitien timing incorrect [Chapter 1).

& Defective water pump {Chapter 3).

3 Improper grade of engine oil.

10 Inaccurate temperature gauge {Chap-
ter 12,

28 Overcooling

1 Thermostat faulty {Chapter 3},
2 Inaccurate temperature gauge {Chap-
ter 12).

23 External coclant leakage

1 Deteriorated or damaged hoses. Loose
clamps at hese connections {Chapter 1),

2 Water pump seals defective. If this is the
case, water will drip from the weep hole in the
water pump body (Chapter 3.

3  Leakage from radiator core or header
tank. This will require the radiator to be pro-
fessmnally répaired (seé Chapter 2 for
removal procedures).

4  Engine draiil plugs or water jacket
freeze plugs éaking (see Chapters 1 and 2).

5  Leak from coolant temperature switch
{Chapter 3). '

8 Leak from damaged gaskets or small
cracks {Chapter 2).

7 Damaged head gasket. This can some-
times be verified by checking the condition of
the engine oil as noted in Section 30,

30 Internal coolant leakage

Note: Internal coolant leaks can usually be
detected by examining the oil. Check the dip-
stick and inside the rocker arm cover for
water deposits and an olf consrstency fike that
af a millsshatke,

1 Leaking cvlinder head gasket. Have the
systern pressure tested or remove the cylin-
der kigad (Chapier 2) and inspect.

Dismantle engine and inspect {Chapler 2).
3 Loose cylinder head bolts (tighten as
described in Chapter 2).

Cracked cylinder bore or.cylinder_head. .. .

31 Abnormal coolant loss

1 COverfilling system (Chapier 1).

2 Coolant boiling away due to overheating
{see causes in Section 27).

3 Internal or external leakage (see Sec-
tiens 29 and 30).

4 Faulty radiator cap. Have the cap pres-
sure testad.

5  Cooling system being pressurised by
engine compression. This could be due to a
cracked head or block or leaking head gas-
ket(=).

32 Poor ¢coolant circulation

1 Inoperative water pump. A quick test is
to pinch the top radiator hose closed with
your hand while the sngine is idling, then
release it. You should feel 2 surge of coolant
if the pump is working properly (Chapter 3).

2 Raestriction in coeling systern. Drain,
flush and refill the system (Chapter 1). If nec-
sssary, remove the radiator (Chapter 3) and
have it revarse flushed or professionally
cleaned.

2 Loose water pump drivebelt {Chapter 1).
4 Thermostat sticking (Chapter 3).

5  Insufficient coolant (Chapter 1).

33 Corrosion

1 Excessive impurities in the water. Soft,
ciean water is recommended. Distilled or
rainwater is satistactory.

2 Insufficient antifreeze solution (refer to
Chapter 1 for the preper ralio of water to
antifrasza).

3 Infrequent flushing and draining of sys-
tem. Regular flushing of the codling system
should be carried out at the specifiad inter-
vals as described in (Chapter 1].

Clutch
Note: Alf cluteh related service information is
focated in Chapter 8, unfess otherwise noted.

34 Fails to release {pedal pressed to
the floor - shift lever does not
maove freely in and out of
Reverse}

1 Freeplay incorrectly adjusted {see Chap-
ter 8).

2 Clutch plate warped, distorted or other-
wisa damaged.

3  Diaphragm spring fatigued Remove

clutch coverf’pressure plate assembly and

inSpEct

4  Broken, binding or damaged relgase
cable (cable-operated clutch).

5 Leakage of fluid from cluich hydraulic
system. Inspect master cylinder, opsrating

cylinder and connecting lines.

& Airin ¢luteh hydradfic system. Bleed the
system.

7 insufficient pedal stroke. Check and
adjust as necessary. )
8 Piston seal in operating cylinder
deformed or damaged.

9  lLack of grease on pilot bearing.

Cluich slips [engine speed
increases with no increase in
vehicle speed)

35

1 Warn or oil-soaked clutch plats.

2 Diaphragm spring weak or damaged.
Remove clutch coverfpressure plate assem-
bly and inspect.

3 Flywheal warped (Chapter 2).

4 Debiis in master cylinder preventing the
piston from returning to tts normal position.

5  Clutch hydraulic line damaged.

&  Binding in the release mechanism.

36 Grabbing {chatlering) as clutch is
engaged

1 Citon clutch plate. Remove and inspect.
Repair any leaks.

2  Worn or loose engine or transmission
maunts. They may move slightly when ciuteh
is released. Inspect mounts and bolts.

3  Worn splines on transmission input
shaft. Hemove clutch compeonents and
inspect.

4  Warped pressure plate or flywheel.
Remove clutch components and inspect.

5  Diaphragm spring fatigued. Remove
clutch cover/pressurg plate assembly and
mspect.

6  Chutch linings hardened or warped.

7 Clutch lining rivets loose.

37 Squeal or rumble with clutch
engaged (pedal released)

1 Improper pedal adjustment. Adjust
pedal freeplay (Chapter 8).

2 Relzase bearing binding on transmis-
sion shaft, Remove clutch componants and
check bearing. Remave any burrs or nicks,
clean and refubricate before refitting.

3 Pilot bush worn or damaged.

4 Cluch rivets loose.

5  Clutch plate cracked.

&  Fatigued clutch plate torsion springs.
Renew clutch plate.

7 Worn transmission bearing.

38 Squeal or rumbie with clutch
. disengaged (pedal degressed)

1 Waomor damaged release bearing.
2 . .Won _or . broken pressure
draphragm fingers.

plate
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38 Clutch pedal stays on floor when
disengaged

Binding linkage or release bearing.
Inspect linkage or remove clutch compo-
rnents as necessary.

Manual transmission

Note: Afl manual transmission service infor-
mation fs located in Chapter 7, unfess other-
wise notad,

40 Noisy in Neutral with engine
running

Inptit shaft bearing worn.

Darmnaged main drive gear bearing.
Insufficient transmission oil {Chapter 1}
Transmission il in poor condition. Crain
and fill with proper grade oil. Check old oil far
water and debris {Chapter 1).

5  MNoise can be caused by vartations in
engine torque. Change the idle speed and
see if noise disappears.

o L3 B

41 Noisy in all gears

i Any of the above causes, and/or;
2 Worn of damaged output gear bearings
ar shaft.

42 Noisy in one particular gear

Worn, damaged or chipped gear teeth,
Worn or damaged synchraniser.

M -

2  Rear oil séal or speedometer oil seal
damaged.

3 To pinpoint a leak, first remove all buili-
up dirt and grime from the transmission.
Degreasing agents and/ar steam cleaning will
achiave this. With the underside clean, drive
the vehicle at low speeds so the air flow will
nat blow the leak far from its source. Raise
the vehicle and determine where the feak is
located.

45 Difficulty engaging gears

1 Clutch not releasing completaly.

2  Loose or damaged shift linkage. Make a
thorough inspection, renewing parts as nec-
essary.

3 dnsufficient transmission oil (Chapter 1),
4 Transmission cil in poor condition. Drain
and fill with proper grade ail. Check oil for
water and debris {Chapter 1).

45 Noise occurs while shifting gears

48 General shift mechanism
problems

Chapter 7 deals with checking and
adjusting the shift linkage on autarnatic trans-
missions. Common problems which may be
caused by out of adjustment linkage are:

a) Engine starting in gears ofher than P

{park) or N (Neuiral),

B) iInclicator pointing to a gear other than
the one actually sngaged.
c} Vehicle moves with transmission in P

{Park) position.

49 Transmission will not downshift
with the accelerator pedal
pressed to the floor

Thrattle sensor faulty.

&0 Engine will start in gears other
than Park or Neutral

1 Check for proper operation of the clutch
{Chapter 8).
2 Faulty synchroniser assemblies.

Automatic transmission

Note: Dua to the complaxity of the automatic
transmission, it's difficult for the home
mechanic o properly diagnose and service.
For problems other than the following, the
vehicle should be taken fo & reputable
mecharic.

47 Fluid leakage

43 Shps out of gear

Worn gear,

Transmission laoge on clutch housing.
Stiff shift lever seal.

Shift linkage binding.

Broken or loose inpuf gear bearing
retainer.

6 Dirt batween clutch lever and engine
housing.

7 Worn finkage.

8  Damaged ar wom check balls, fork rod
balt grooves or check springs.

9  Worn mainshaft or countershaft bear-
ings.

10 Loose engine mounts (Chapter 2.

11 Excessive gear end piay.

12 Worn synchronisers.

N e L —

44 Qi leaks

1 Excessive amount of Jubricant in trans-
mission {see Chapter 1 for correct checking
procedures), Drain lubricant as required.

1 Automatic transmission fiuid is a deep
red colaur, and fluid lsaks should not be con-
fused with engine oil which can easily be
blown by alr flow te the transmission.

2 To pinpoint a leak, first remaove all built-
up dirt and grime from the transmission.
Degreasing agents and/or steam cleaning will
achigve this. With the underside clean, drive
the vehicle at low speeds so the air flow will
not blow the leak far from ita source. Raise
the vehicle and determine where the leak is
located. Sommon areas of leakage are:

g} Fluid pan: tighten mounting bolis
and/ar renew pan gasketl as necassary
{Chapter 1)

bl Rear extension: tighten bofts and/or
renew aif seaf as necessary.

¢) Filler pipe: renew the rubber oil seal
where pipe enters transmission case.

d) Transmission odl lines: tighten fitiings
where lines enfer fransmission case
and/or renaw fines.

e} Vent pipe: transmission overfiffed
and/or water in fluid (see checking pro-
cedures, Chapler 1).

Chapter 7 deals with adjusting the
inkibitor switch fitted on automatic transmis-
8iONs.

51 Transmission slips, shifts rough,
is noisy or has no drive in
forward or Reverse gears

1 There are many probable causes for the
above problems, but the home mechanic
should concem himself only with one possi-
hility: fiuid level.

2 Before taking the vehicle to a shop.
check the fluid level and conditien as
described in Chapter 1. Add fluid, if neces-
sary, or gchange the fluid and fitter if needed, I
problems persist, have a professional diag-
nase the transmission.

Driveshaft

Mote: Refer to Chaptar 8, unless otherwise
specified, for service information.

52 Leaks at front of driveshaft

Defective transfer case rear seal. See
Chapter 7 for renewal precedure. As this is
done, check the splined yoke for burrs or
roughness that could darmage the new seal
Remove burrs with a fine file or whetstone.

53 Knock or clunk when
transmission is under initial load
{just after transmission is putinto
gear)

1 toose or disconnected rear suspension
components. Check all mounting bolts and
bushes (Chaptars 7 and 10},
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2  Loose driveshaft bolts. Inspact all boits
and nuts and tighten thern securely.

© 3 Worn or damaged universal joint bear-
ings. Inspect the universal joints {Chapter 8).
4 Waorn sleeve yoke and mainshaft spline.

34 Metallic grating sound consistent
with vehicle speed

Pronounced wear in the universal joint
beatings. Renew U-joints ¢r driveshafts, as
necessary.

855 Vibration

Mote: Before blaming the driveshaft, make
sure the tyres are perfactly balanced and per-
forrmn the following test.

1 Fit a tachometer inside the vehicle to
menitor engine speed as the vehicle is driven.
Drive the vehicle and note the engine speed
at which the vibration [reughness) is most
pronounced. Now shift the transmission to a
different gear and bring the engine speed to
the same point.

2 If the vibration occurs at the same
engine speed (rom) regardless of which gear
ihe transmission ig in, the driveshaft is NOT
at fault since the driveshaft speed varies.

3 If the vibration decreases or is alimi-
nated when the fransrmission iz in a different
gsar at the same engine speed, refer to the
following probable causes.

4 Bent or dented driveshaft. inspect and
rEnNeEw as Necesaary.

5  Undercoating or built-up dirt, stc, on the
driveshaft. Glean the shaft thoroughty.

8  Worn universal joint bearings. Renew
the U-joints or driveshaft as necagsary.

7 Driveshaft and/or companion flange out
of balance. Check for missing weighis on the
shaft. Remove driveshaft and refit 180-
degrees from original position, then recheck.
Have the driveshaft balanced if problam per-
sists.

8 Loose driveshaft mounting bolts/nuts.

9 Defective centre bearing, if 0 equipped.
10 Worn transmission rear bush [Chapter 7).

£6 Scraping noise

Make sure the dust cover on the sleeve
yoite isn't rubbing on the transmissicn exten-
sion housing.

57 Whining or whistling noise

Debris rubbing on drivebelt.

Rear axle and differential
Note: For differential servicing information,
refer o Chapler 8, unless otherwise speci-
fied
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58 Naoise - same when in drive as
when vehicle is coasting

1 Road noise. No corrective action avail-
able.

2 Tyre noise, inspect tyres and check tyre
pressures (Chapter 1).

3  Front whesl bearings locose, worn or
damaged [Chapter 1}.

4 tnsufficient differential o {Chapter 1),

5 Defeclive differential.

89 Knocking sound when starting or
. shifting gears

Defective or incorrectly adjusted diffar-
ential.

60 Noise when turning

Defective differential.

61 Vibration

See probable causes under Driveshaft,
Proceed under the guidelines listed for the
driveshaft. If the problem persists, check the
rear wheet bearings by raising the rear of the
vehicle and spinning the wheels by hand. Lis-
ten for evidence of rough (noisy} bearings.
Remove and inspect (Chapter 8).

62 Oil leaks

1 Pinion oil seal damaged (Chapter 8).

2  Axleshaft oil seais damaged (Chapter 8).
3  Differential cover leaking. Tighten
mounting belts or renew the gasket as
required.

4 Loose filler or drain plug on differential
{Chapter 1).

5  Clogged or damaged breather on differ-
ential.

Transfer case
Note: UUnfess otherwise specified, refer to
Chapter 7C for service and repair information.

63 Gear jumping out of mesh

Incarrect control lever freeplay.
2  Internal wear or incorect adjustments.

—

64 Difficult shifting

1 Lack of oil. _
2 Internal wear, damage or incorrect
adjustment. " ‘

3 [Damaged linkage.

65 Noise

1 Lack of oii in transfer casa.

2 Moise in 4H and 4L, but not in 2H indi-
cates cause is in the front differential ar front
axte.

3  Noise in 2H, 4H and 4L indicates cause
i5 in rear differential or rear axle.

4 Noise in 2H and 4H but not in 4L, or in
4L enly, indicates internal wear or damage in
transfer case.

Brakes

Note: Before assuming a brake problem
exists, make sure the tyres are in good condi-
Hon and inflated property, the frant end afign-
ment is coprect and the vehicle is not loaded
with weight in an unequal manner. All service
procedures for the brakes are included in
Chapter 9, uniess otherwise noted.

66 WVehicle pulls to one side during
braking

1 Defective, damaged or oil contaminated
brake pad on one side. Inspect as described
i Chapter 1. Refer to Chapter 10 if renewal is
required.

2  Excessive wear of brake pad material or
disc on one side. Inspect and repair as nec-
essary.

3 Loose or disconnected front suspension
components. Inspect and tighten ail bolts
securely (Chapters 1 and 11).

4 Defective caliper assembly. Remaove
caliper and inspect for stuck piston or dam-
age.

5 Brake pad-to-disc adjustment needed.
Inspact automatic adjusting mechanism for
proper operation.

&  Scored or out of round disc.

7 Loose caliper mounting bolts.

8  Incorrect wheel bearing adjustment.

67 Noise (high-pitched squeal)

1 Front brake pads worn out. This noise
comes from the wear sensar rubbing against
the disc. Renew pads with new ones immedi-
atedhy!

2 Glazed or contaminated pads.

3 Dirty or scored disc.

4 Bent suppart plate.

68 Excessive brake pedal travel

1 Partial brake system failure. Inspect
entire system {Chapter 1) and correct as
cequirad ~ 0 o e R
2 Insufficient fluid in master cylinder.
Check (Chapter 1) and add fluid - bleed sys-
tern if necessary. ’ ST

3 Adrinsystem. Bleed system.




Troubleshooting

0-25

4 Excessive lateral disc runout,

5  Brakes out of adjustment. Check the
operation of the automatic adjusters.

6  Defective proportianing valve. Bensw
valve and bleed system.

69 Brake pedal feels spongy when
depressed

1 Alr in brake lines. Blead the brake sys-
tem,

2  Deterigrated rubber brake hoses.
Inspect all systam hosges and lines. Renew
parts as necassary.

3 Master aylinder mounting nuts loose.
inspect master cylinder bolts (nuts) and
tighten them securely.

4 Master cylinder faurty.

5  Incorrect shoe or pad clearance.

&  Detective check valve. Renew valve and
bleed system,

7 Clogged reservolr cap vent hole,

8  Deformed rubber brake lines.

8 Soft or swollen caliper seals.

10 Poor quality brake fluid. Bleed entira
systerm and fill with new approved fluid.

70 Excessive effort required to stop
vehicle

1 Power brake booster net operating
propetiy.

2 Excessively worn Hnings or pads. Chack
and rengw if necessary.

3  One or more caliper pistons sefzed or
sticking. Inspect and rebuild as required.

4  Brake pads or linings contaminated with
oil or grease. Inspect and renew as required.
5  Mew pads or linings fitted and not yet
seated. It'll take a while for the new material
to seat against the dise or drum.

§  Worn or damaged master cylinder or
caliper assemblies. Check particutarly for
seized pistons.

7 Also see causes listed under Section 68.

71 Pedal travels 1o the floor with
little resistance

Little or no fluid in the master cylinder
reservoir caused by leaking caliper piston(s)
of loose, damaged or disconnected brake
lines. Inspect entire system and repair as
NeCcessary.

72 Brake pedal pulsates during
brake application

1 Wheel Dearings damaged, worn or out
of adjustment {Chapter 11

2 Caliper not sliding propetly due to
improper fitiing or ohstructions. Remove and
inspect,

3 Disc not within specifications. Remove
the disc and check for excessive lateral

runout and parallelism, Have the discs resur-
faced or renew them. Also make sure that all
discs are the same thickness.

4 Qut of round rear brake drums, Remove
the drums and have them turned or rengw.

73 Brakes drag f{indicated by
stuggish engine performancs or
wheels being very hot after
driving)

1 Output rod adjustment incorract at the
brake pedal.

2 Obstructed master cvlinder compen-
sator. Disassambla master cylinder and
clean.

3 Ntaster cylinder piston seized in bore.
Owerhaul master cylinder.

4 Caliper assembly In need of overhaul,

5 Brake pads or shoes worn out.

&  Piston cups in master cylinder or caliper
assembly defarmad. Owerhaul master cylin-
dar.

7 Disc not within spacifications (Sec-
tion 7).

8§  Parking brake assembly will not refease.
9  (Clogged brake lines.

10 Wheel bearings out of adjustment
{Chapter 1}.

11 Brake pedal height improperly adjusted.
12 Wheel eylinder needs overhaul.

13 Improper shoe to drum clearance.
Adjust as necessary.

74 Rear brakes lock up under light
brake application

Tyre pressures too high.
2 Tyres excessively worm {Chapter 1}
3  Load sensing valve problem.

75 Rear brakes lock up under heavy
brake application

1 Tyre pressures too high.

2 Tyres excessively worn (Chapter 1).

3 Front brake pads cantaminated with oil,
mud or water. Clsar or renew the pads.

4 Fromt brake pads excessively worn.

5  Defective master cylinder or caliper
assembly.

&  Load sensing valve problerm.

Suspension and steering

MNate: Aif service procadures for the suspen-
sion and steering Systems are included in
Chapter 10, unless otherwise noted.

76 Vehicie pulls to one side

1 Tyre pressures unaeven (Chapter 1).
2 Defective tyre (Chapter 1).

3 Excessive wear in suspension or steer-
ing enmpanents (Chapter 1}.

4  Wheel alignment incarrect.

5 Front brakes dragging. Inspect as
deseribed in Section 73.

&  Whesl bearings improperly adjusted
{Chapter 1 ar 8.

7 Wheel lug nuts loose.

77 Shimmy, shake or vibration

1 Tyre ar wheaal aut of balance or out of
round. Have them balanced on the vehicle.

2 Lonse, warn or out of adjustment whesl
bearings (Chapter 1 or 3).

3  Shock absorbers and/or suspension
companents waorn or damaged. Check for
worn bieshes in the upper and lower iinks.
Wheel lug nuts loose.

Incorrect tyre pressures.

Excessively worn or damaged tyre.
Loesely mounted steering gear housing.
Steering gear improparly adjusted.
Loose, worn or damaged steering com-
pohents,

W00 =] DR

78 Excessive pitching and/or rolling
around cornars or during braking

1 Cefective shock absorbers. Renew as a
set.

2 Broken or weak leaf springs and/or sus-
pension compeonents.

3  Worn or damaged stabiliser bar or
bushes,

4 Rear stabiliser bar released.

79 Wandering or general instability

i Improper tyre pressures.

2 Worn or damaged upper and |ower link
or tension rod blshes.

3 Incorrect front end alignment.

4 Worn or damaged stesring linkage or
suspENsion companents.

Improperly adjusted steering gear.

Out of balance wheels,

Loose wheel lug nuts.

\Wom rear shock absorbers,

Fatigued or damaged rear leaf springs.

[falss B NI R ]

80 Excessively stiff steering

1 Lack of lubricant in power steering fluid
reservoir, where appropriate {Chapter 1).

2 Incorrect tyre pressures (Chapter 1)

3 Lack of lubrication at hubs (Chapter 1).
4 Steering gesar out of adjustmeant ar lack-
ing iubrication.

5  Impropedy adjusted wheel bearings,

8§  Waorn oar damaged sieering gear.

7  Low tyre pressures.

g8 Worm or damaged nubs.

8  Womn or damaged steering linkage.

106 See also Section 78,
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81 Excessive play in steering

1 Worn steering iinkage.

2  Excessive wear in suspension bushes
{Chapter 1}.

3  Steering gear impropery adjusted,

4 Incorrsct wheel alignment.

5  Steering gear mounting bolts tooss.

82 Lack of power assistance

1 SBteering pump drivebelt faulty or not
adjusted properly (Chapter 1).

2  Fluid level low (Chapter 1}.

3  Hoses or pipes restricting the fiow.
Inspect and renew parts as necessary.

4 Alrin power steering systam. Bleed sys-
tem.

5  Defective power steering pump.

6  Defective steering gear.

83 ‘Steering wheel fails to retum to
straight-ahead position

Incorrect front end alignment.

Tyre pressures low.

Worn or damaged bailjoint.

Warn or damaged steering linkage.
Insufficient oil in steering gear.

Lack of fluid in power steering pump.

R e L3 DD

84 Steering effort not the same in
bath directions {power system)

1 Leaks in steering gear.

2 Clogged fluid passage in steering gear.
85 Noisy power steering pump

1 Insufficient oil in pump.

2  Clogged hases or oil filter in pump.

3 Loose pulley.

4 Improperly adjusted drivebelt {Chap-
ter 1.

5  DPefective pump.

86 Miscellaneous noises

1 Improper tyre pressures.

2 Insufficiently lubricated hub or stesting
linkage.

3 Loose or worn steering gear, steering
linkage or suspension components.

DCefective shock absorber.

Defective wheel bearing.

Wom or damaged suspension bushes.
Damaged ieaf spring.

Loose whee! lug nuts.

Wom or damaged axleshaft spline.

10 Worn or damaged shock absorber
mounting bitsh.

71 Incoirect rear axle end play.

12 See also causes of noises at the rear
axfe gnd driveshaft. :

©o~Noom e

87

Excessive tyre wear {not specific to one

areq).

1
2

Incorrect tyre pressures.
Tyres out of balance. Have them bal-

anced on the vehicle.

3 Wheels damaged. Inspect and renew as
necessary.
4 Suspension or steering components

worn {Chapter 1).

88

Excessive tyre wear on outside
edge

1 Incorrect tyre pressure.

2 Excessive speed in turns.

2 Front end alignment incorrect {excessive

toe-in}.

89 Excessive tyre wear on inside
edge

1 Incorrect tyre pressure,

2 Front end alignment incarrect {toe-out).

3  Loose or damaged steering compo-

nents (Chapter 1).

S0

Tyre tread worn in one place

1

Tyres out of balance. Have them bal-

anced an the vehicle.

2

Damaged or buckled whesl. Inspect and

renaw if necessary.

3

Defactiva tyre.
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Tune-up and routine maintenance
Contents

Section Section
Air filter and PCV filter check and renewal....cococoeeioveivcvcveencee. - 21 lgmition timing check and adjustMent ..., ..o 253
Automatic transmission fiuid and filter changs ... 38 lntroducticn .. 2
Automatic transmission fluid level cheok ... 5 Waintenance schedule 1
Battery check, maintenance and charging e 14 Manual transmission, transfer and dlfferentlal Iubrlcan‘l Change 37
Body mounts check and tightening PP . | tdanual transmission, transfer and differential
Brake check .. ettt ettt st et r v et et aneent e e arenr 2O lubricant level check .. 30
Carburetter choke check 32 Oxygen sensor check (fuel in]ected mode!s oniy] 43
Chassis lubrication............ 15 Positive Crankease Ventilation {PCV) valve check
Clutch/hrake pedal he[ght and freepiay adjustment e 12 and renewal (petrol engines)... 22
Cooling system check... v 24 Power steering fluid level check... e TR v
Cooling system ser\r:cmg (dralnmg, f!ush:ng and refnlmg} e 38 Pre-heat air cleaner check {carburetted models} 27
Cyclone pre-airfilter check ..o 42 Seat belt check .. 13
Brivebelt check, adjustment and renewai e 10 Spark plug renewal 3
Engine oif and filter change ... . 8 Spark plug wire, distributor cap and rotor check
Evaporative emissions control system check 40 and renewal .. 3%
Exhaust Gas Recirculation (EGR) systam chec! 33 Suspension and steerrng check 19
Exhaust system check .. . t8 Timing belt renewat .. i 44
Fiuie] level CREGKS (o ittt es e srsreen b ettt ena e 4 Tyre and tyre pressure checks 5
Front hub and wheel beanng check, repack and adjustmem 39 Tyre rotation .. R TUUP VT UURUU PRI RUPURVRTUR &
Fush fiREN FENEBWAL oiev e e e e e e ene e s e e 41 Tune-up general mformatlor: 3
Fuel system check .. 23 Underbonnet hose check and renewai g
Idle speed and mixture adjustment ... 17 Valve clearance adjustment (4.2 litre engineg). 34
Ignition points check, renewal and ad]ustment i 268 Wiper blade inspection and renewal ... .cccccciievivcveeicsccnenieene. 18

Specifications

Recommended lubricants and fluids

Note: Listed here are manufacturer recommendations at the time this manual was written. Manufacturers oocasionally upgrade their fiid and
lubricant specifications, 5o check With your local auto parts sfare for current recommendations.

Engine oil
Petral engines

L =L O SO O U PR PV P PPN
WESCOSIY e e e et e e e e s e

APl grade SG or SH energy conserving oil
See accompanying chart



1-2 Chapter 1 Tune-up and routine maintenance

Qutside Temperature_ﬁange
Anticipated Before Next Qi Change
DIESEL ENGINE OIL

=30 +35"—_"___r

e 20| -8R - -
+i5| fiess - -1

TOV-40. 20 50

1040

19W-30

oW.30
T

-wo|iaf—

* Not recommended
for sustained high
speed driving

Diesel engine oil viscosity chart - use only oils intendead
for diesel engines (APl grade CC or CDY

HOT
WEATHER

LOOK FORH
ONE OF .
THESE LABELS

COLD
WEATHER

Engine oil viscosity chart {petrol engines - for best fuel economy
and cold starting, select the lowest SAE viscosity grade
for the expected temperature range

Recommended lubricants and fluids {continued)

Engineg oif {continued)
Diesel engine

Brake fluid....

Clutch fluid..
Power steermg ﬂmd ...........
Autormatic transmission fluid .....
Manua! transmission lubricant...
Transfer lubricant, models buit pncr to Oct 1991
Transfer lubricant, models built after Oct. 1991 ...
Differential lubricant, standard ..o ieieeeees

Differential lubricant, limited s!ip...
Chassis grease .. .
Auto free- runmng hub grease .......
Frant axle joint grease ..

Capacities*
Engine oil {with filter change)
4.2 litre petral engiNg. v ceesareren e
4.2 litre diesel engine .
o B TE IINE e veeee e e ees e em e vmreeemeaemst s sheenn s e et e s s
Cooling systam (includas reservoir fank)
With heater’
4.2 |itre engine
Autormatic transimiSSIoN ... e s
“Manual transmission ...
B0 e ENGINE oo e e e
Without heaiter
4.2 litre’ehgine
- AUIMANC IANSIMISSION sosvrivsiassssnssssessmessasssssns s ssssnsssss e s
Manual transm:ssmn
3. [} lltre engme
Automatic ‘transm |ssmn

FS5R50A {ransmissior
-FS5R30A transmission...
Transfer (drain and refil)

} e
FL S F P SR

APl grade GG or CD ehergy conserving oil
See accompanying chart

Ethylens glycol based anti-treeze

DCT 3

DOT 3 brake fluid

DEXRON L ATF

Nigsan Matic D

AR GL-4 or GL-5 SAE BOW or 90W gear oil
API GL-4 or GL-3 SAE 80W-80 gear oil
DEXRON Il ATF

API GL-5 SAE B0W-90 hypoid gear oil
Limited slip differential hypoid gear ofl
NLGI no. 2 lithiurn base chassis grease
Nissan part no. KRC18-00025 or equivalent
NLGI no, 2 moly disulphide

8.3 litres
8.2 |itres
6.4 litres

13.6 litres
13.9 litres
11.9 litres

13.0 litres
13.3 litres
11.2 litres
B.4 liifés

3.9 litres

5.1 litres

T P IR T AT T
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Differential

Front axle _
All except PICK-UD v it e e e e 5.4 litres
T ]« S PPN PP CUPUTUTOTITITUTTUIT 4.3 litres

Rear axie

H33B series axle
Without locking feature 2.1 litres
With locking feature ... 3.0 litres

H2B0 series axle.. 4.7 litres
“Alf capacities approx;mate Add as necessary fa brmg to appropnate Ievef

Ignition system

Spark plug type and gap
4.2 kitre petrel engires
With carburettar ..........

WGK BPFSES @ 0.8 to 0.9 mm

with EFi.. NGK BPRSES & 0.8 to 0.8 mm
3.0 litre englnes NGK BKRBE @ 0.8 to 0.19 mm
Spark plug wire remsianc& maximum , 30.600 ohms
Distributor ignition points
POIME QA coriiri s i e s s e s e b b4t b e e s e sr e 0.45 to 3.55 mm
DWel ANGIE e e e e e e e ey e e 34 1o 40 degress
Ignition timing and idle speed*
4.2 litre Petrolengine .. ... e et et e ere e e eres e eaens 9t 11 degrees BTDC @ 600 to 700 RPM
3.0 litre engine .. 1to 5 degrees BTDC @ 800 to 900 RPM

Note: Use the fnfonnat:cn prmred art the Vehicle Emissfons Ccmrro! information fabel, if different than the Specifications listed here.
"With the distributor vacuum fine disconnected and plugged.

Idle mixture
Carburetted MOod s ... oo e et e e e 1.0% to 2.0% CO

Firing order and distributor rotation
ALl PELrOl TNOMRIS .ot b e e cree e aes e e eee s e etes cnsees 1-5-3-8-2-4, counterciockwise

Valve clearances (engine hot)

4.2 litre PEINOl BNGIME ..o o as e v i ces e rrns e e e reasn s e e s e e smae 0.38 mm

4.2 litre diesel engine.. 0.35 mm

3.0 litre engine _........... Not adjustabls
B0 M ENGINES oot et e e e e Not adjustable

Clutch pedal

Height ... 202 to 212 mm
Free pia}f . 1to 3 mm
Stop lamp swnch clearance 0.3t01.0 mm

(@G}

PPEEE®

)
Brakes @ ©
Disc brake pad fining thickness {MINIMUM) ..o e v cner 2 mm @ [0
Drum brake shoe lining thickness (minimum). 1 mm
Brake pedal
Height
Automatic transmission models ... 202 to 212 mm . .
Manual transmission madels ... 192 to 202 mm Cylinder location and
Free play... 1to 3 mm distributor retation -
Parking brake adjustment notches The blackened terminal showrn on the
Warning light energising. .. 2 notches distributor cap indicatas the Number One
At normal of handle force 7 to 9 nolches Spar piug vire position

Suspension and steering

Steering wheel freeplay IMIt. ... e et e e 35 mm
Balljoint allowable movemant ... e iees e e ene e 0.0 mm
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' Torque specnflcatlons T Nm (unless otherwise specified]
AP ClEANET WING TS v s e e 3 tumns after contact with air cleansr

Alernator Securing DOM ..o e e e 53 to 75
Alternator adjusting 10ck Boft. . e e s 211026
Alternator adjusting bar balt 4310 55
Automatic transmission pan bolts .. Gi0B
Body mount bolts, wagen and hardtop, except rear 2 31t0 39
Body mount balts, wagon and hardtop, rear 2 . 55t0 71
Body mount bolts, pickup, smaill boits 43t0 55
Body mount bolts, pickup, 1arge bolts ... Tighten until bolt protrudes 3 mm
Brake rotor to hub bolts. ..o 50 to 68
Carburettor nuts .. - 1610 18
Cluteh rmaster cylmder pushrod Iock nut 8to 11
Clutch pedal stop fock nut... 16 to 22

Differential fill/drain plug
Front .. e ereraasemantetimdteseetmeneesseeessaseemassessoimmresassesterarniaatea st nrianaes 38to 58

Flear......,...... 53t0 98
= Ly w0 ol = O OOV OO ST ST O 13t ib
Engine Block arain Pllg ... e e et e e 34t0 44
Engine oil drain plug .. . 29 to 32
Front wheel hub lower flange DORS o e i 30 to 40
Manual transmission TI/Arain Piug ... ... e 2510 34
Rocker cover screw, 4.2 litrs sngine . 1103
Spark plugs... e ete et ert e ne e e snt st an s serser e e ep st e e e 2010 28
Transfer fiil/dram plug 25t0 4
Valve rocker adjusting nuts 1610 22

Wheel bearing outer lock rlut manual hubs 167 to 196 ;
Wheel lug nuts .. 118 to 147
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O B Gy by -2

Engine compartment locations - 4.2 litre peirol engine

Ot fifler cap 23
Oif dipstick 7
Clutch master cylinder reservarr g
Master cyinder reservoir 9

Battery 10

Windscreen wiper washer reservoir
Ajr cleaner housing

Upper radiator hose

Radfiator cap

Coofant recovery bottle
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Engine compariment locations - 4.2 fitr2 diesel engine .

Oif filter cap - 7 Windscréen washer raservoir
Engine ol dipstick 8  Brake master cylinder reservoir
Alr cleaner 9

Pre cléaner 10

Radiator cap 11 Coofam reservoir

Power steering reservoir
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Nissan Patrol/ Ford Maverick

Maintenance Schedule

Every 500 kilometres or weekly, whichever
comes first

Check the engine oil level {Section 4)

Check the engine coolant level (Section 4)

Check the windscreen washer fluid levet {Section 4)
Check the brake and clutch fluid level (Section 4)
Check the tyres and tyre pressures (Section 5)

Every 5,000 kilometres or 3 months,
whichever comes first

Alf items fisted above, plis . . .
Check the automatic transmission fluid level (Section 8)
Check the power steering fluid level {Section 7)
Change the engine cit and filter ({diesel engines) (Section &)

Every 10,000 kilometres or 6 months,
whichéver comes first

Change the engine ofl and filter {petrol engines) (Section 8"

Inspect and renew, If necessary, all underbonnet hoses
{Section 9)

Check, adjust and renew, if necessary, ihe drive beits
(Section 10)

Rotate the tyres (Section 11)

Cheack the ciutch and brake pedals for proper height and
freeplay (Section 12}

Check the seat belts (Section 13)

Check and service the battery (Section 14)

Lubricate the chassis components {Section 15)*

Check and renew, if necessary, the windscreen wiper
hiades (Section 16)

Check the idie speed and mixture adjustment (Secticn 17}

inspect the exhaust system (Section 18}

Inspect the suspension and steering components
(Section 19)

Service the fuel filter (diesel engine) {Section 20}

Every 20,000 kilometres or 12 months,
whichever comes first

Al iferns fisted above, plus . . .

Renew the air filter and PCV filter {Section 21)

Check the Posttive Crankcase Ventilation {PCV} system
{Section 22)

Inspect the fuel system {Section 23)

Check the cooling system (Section 24)

Check the ignition timing (Section 25)

Renew the ignition points (non-electronic ignition modsls
only (Section 26}

Inspect the automatic pre-heat air cleaner (carburstted
enginas anly) (Section 27)

Tighten the body mounts (Section 28}

Check the brakes {Section 28}

Check the manual transmission, transfer and differentiai
lubricants (Section 30)

Renew the spark plugs (Section 31}

Check the carburettor choke (Section 32)

Check the EGR valve (Section 33)

Adjust the valve clearances (4.2 litre engines only)
(Section 34)

Every 40,000 kilometres or 24 months,
whichever comes first

All iterns iisted above, plus . ..

Inspect the spark plug wires, distributor cap and rotor
{Section 35)

Change the automatic transmission fluid (Section 36)™

Change the manual, differential and transfer fransmission
Hibricants {Section 37}

Sarvice the cooling system {drain, flush and refil]) (Section 38)

Inspect, repack and adjust the front wheel bearings and
hubs (Section 38}

Inspect the evaporative emissions control system
{Section 40}

Renew the fusl filter (Section 41}~

Check the cyclene pre-air filter (Section 42)

Check the oxygen sensor (fuel injected engines only)
(Section 43}

Every 100,060 kilometres

Renew the timing belt (3.0 itre engines only) (see Chapter 2B}
*This ftern is affected by "severe” operating conditions, as
described below, If the vehicle is operated under severe
conditions, perform afl maintenance indicated with an
asterisk (*) at 5,000 kilometrefthree~-month intervals.
Severe conditions exist if vou mainly operate the
vehicle . . .
in dusty areas
towing a trailer
idling for extended periods and/or driving at low
spaeds when outside temperatures remain below freezing
and most trips are less than six kilometres long
driving in water aften
driving in sand or mud often
driving on salted roads
*If operated under one or more of the following condftions,
change the automatic transmission fluid every 25,000
kilometres:
in heavy city traffic where the outside temperature
regularly reaches 32-degrees C or higher
in hilly or mountainous terrain
frequent trailer puilling
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2 lﬁtrodu_etion

This Chapter is designed to help the
home mechanic maintain the Nissan
Patrol/Ford Maverick for peak performance,
economy, safety and long life.

On the following pages is a master
rmaintenance schedule, followed by Sections
dealing specifically with each item on the
schedule. Visual checks, adjustments, com-
ponent renewal and other helpful items are
included. Refer to the accompanying illustra-
tions of the engine compartment and the
undersrde of the vehicle for the location of
variolis gomponants.

Servlcmg your - Patrol or Maverick in
accordance with the maintenance sthadule
and the following Secttons will prowde it with

a planned maintenance program that should
result in 2 long and refiable servics life. This is
a comprehensive plan, so maintaining some
iterns but not ofthers at the specified service
intervals will not produce the same results.

" As you service your vehicle, you will dis-
cover that many of the procedures can, and
shauld, be grouped togsther bacause of the
nature of the particular procedure you're per-
forming or because ¢f the close proximity of
two otherwise unrelated components to one
angther.

For-example, i the vehicle is raised for
any reason, you should inspect the exhaust,
suspension, steering and fuel systems while
you're under the vehicle. When you're rotat-
ing the tyres, it makes good sense to check
the brakes and wheel bearings since the
wheels are already removed.

Finally, let's suppose you have to bor-
row or rent a torque wrench, Ever if you only
need to tighten the spark plugs, you might as
well check the torque of as many critical fas-
teners as time allows.

The first step of this maintenance pro-
gram is to prepare yourself before the actual
wark begins. Read through all Sections perti-
nent to the procedures you're planning to do,
then make a list of and gather together all the
parts and tools you will need to do the job. iIf
it looks as if you might run into problems dur-
ing a particular segment of some procedure,
seak advice from your local parts man or
déaleér service depaitment. '

3 Tune-up general information

“The term tune -up is used in this manual
to represent a combination of mdwldual oper-
ations rathef than one speciﬁc procedure

If, fromi the time thie vehicle'is new, the
routine maintenance schedule is° fo]iowed
clasely and frequent checks ars made of fliilg
levels: and high wear itermns;: ag" suggested
-thrcugh ui this manual, the ing will be kept
in elat__ ely good runnmg cond;tmn ‘and:the

) Add.-rfenaf ﬁurd Ieve! checks can ba- foufid i

' 'even more Ilkely if a used vehicie whch has
not received. regular and. freqiient maite-. .-

such cases;

the regular routine marntepa_ |nter‘ua[s )

The first step in any tung-tpor diagnos-
fic procedure to help corfect 2 poar running
engine is a cylinder compression check. A
compression check (see Chapter 2, Pant G
will help detarmine the condition of internal
engine components and should be used as a
guide for tune-up and repair procedures. If,
for instance, the compression check indi-
cates serious internal enginie wear, a convan-
tional ture-up won't improve the perfor-
mance of the engine and would be a waste of
time and money. Because of its importance,
the compression check should be done by
someone with the right equipment and the
knowledge to Use it properly.

The following procedures are those most
often needed to bring a generally poor running
engine back inte a proper state of une.

Minor tune-up

Check all engine related fluids (Section 4)

Clean, inspect and test the battery (Sec-
ticn 14)

Check the cooling system (Section 24)

Gheck all underbonnet hoses (Section 8)

Check the PCV valve (petrol engines)
{Section 22)

Check the air filter and the PCV filter
{Section 21}

Renew the spark plugs (petrol engines)
{Saction 31)

Renew the ignition points {early 4.2 litre
petrol models only) (Section 26)

Inspect the spark plug wires, distributor
cap and rotor [petrol engines} (Sac-
tion 35)

Check and adjust the valve clearances
(4.2 litre models only] (Section 34)

Check and adjust the idle speed and
rmixiure {Seetion 17)

Check and adjust the igniticn timing
{petrol engines) (Section 25)

Check.and adjust the drivebelts {Sec-
tion 10)

Major tune-up
Al fferns listed under Minor fune-up, plus . . .
Check the EGR system (Section 32)
“Rénew the PCV vaive (Section 21} - -
Renew the air filter and the PCV fiker
{Section 20
Check the fuel system (Sectlon 22}
Aenew the fuel filter (Section 40)
Renew the distributor cap, rotor and
spark plug wires {Section 34)
Check the ignition 5ystem {Chapter 5)
- "Gheck he cha:rglng system {Chapter 5)

R TR DY R AT

an engine  tune: up witl be needed ‘butside of I

¢
the rlght side of the engine compariment

Spe_cfﬁc mainfenance procedures which fol-
fow. Regardiess of intervals, be alert to fluid
feaks under the vehicle which would indicate
a fault fo be corrected immediately.

1 Fluids are an essential part of the ubri-
cation, cooling, brake and windscreen
washer systems. Because the flukds gracually
becorme depleted and/or contaminated dur-
ing normal operation of the vehicle, they must
be periodically replenished. See Recom-
mended fubricants and fluids at the beginning
of this Chapter before adding fiuid to any of
the following components. Note: The vehicle
must be level when fluid levels are checked.

Engine oil

Refer to flustrations 4.2, 4.4 and 4.6

2  The engine oil level is checked with a
dipstick that extends through a tube and into
the sump at the bottom of the engine (see
illustration).

3  The oil level should ke checked hefore
the vehicle has been driven, or a2 few minutes
after the engine has been shut off. If the oll is
checked immediately after driving the vehi-
cle, some of the oil will remain in the upper
angine components, resufting in an inaccu-
rate reading on the dipstick.

4  Pull the dipstick out of the tube and
wipe all the il from the end with a clean rag
or paper towel. Insert the clean dipstick all
the way back into the tube, then puli it out
again. Note the ofl at the end of the dipstick.
Add ail as necessary to keep the ievel
betiweédn the 'L arid M marks oi the dipstick
{see iiiuéira_‘lieh},

[t e
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& Do not overtill the engine by adding too
much @il since this may result in oil-fouled
spark plugs, frothy oif or oil seal failures.

&  Qilis added to the engine after removing
the cap from the valve cover {see illustra-
tion). A funnel may help to reduce spilis.

7 Checking the ail level is an important
preventive maintenance step. A consistently
low 0il level indicates oil leakage through
damaged seals, defeciive gaskets or past
wern rings or valve guides. | the oil looks
milky or has water droplets in it, the cylinder
head gasket may be dlown ar the heaad or
block may be cracked. The engine shouid be
checked immediately. The condition of the il
should alse bhe checked. Whenever you
check the oil level, slide your thumb and
index finger up the dipstick before wiping off
the oil. If you see small dirt or metal particles
clinging to the dipstick, the oil should be
changed (see Sectiar 8).

Engine coolant

Refer to iffustration 4.9

Warning: Do not affow anfifreeze to come in
contact with your skin or painted surfaces of
the vehicle. Flush confarminated areas imme-
diately with plenty of water. Oon’t store new
coolant or feave ofd coolant lving around
where it's accessible to children or pefs —
they're atiracted by its sweat smefl. ngestion
of even a small amount of coalant can be
fatafl Wipe up garage floor and drip pan spilfs
immediately. Keep antifreeze confainers cov-
ared and repair cooling sysfem feaks as soon
as they're noficed.

& Al vehicles covered by this manual are
equipped with a pressurised coolant recovery
system. A coolant reservoir is connacted by a
hose to the base of the coolant filler cap. As
the coolant warms during engine operation,
coolant escapes through 2 pressurized filler
cap, then through a connecting hose into the
regen/oir. As the engine cools, the coolant is
automatically drawn back inte the cooling
system to maintain the correct level.

8  The coofant level shou!ld be checked

4.9 Keep the coolant reservair clean so that it will be

easy to read the MIN and MAX markings

regularly. It must be between the MIN and
MAX lines on the tank {see Hustration). The
level will vary with the temperature of the
engine. When the engine is cold, the cootant
level should be at or slightly above the LOW
mark on the tank. Once the engine has
warmed up, the level should be at ar near the
FULL mark. If it isn't, allow the fluid in the
tank to cool, then remove the cap from the
reservoir and add coolant to bring the level
up to the FULL line. Use only ethylene/glycol
type coalant and water in the mixture ratio
recommended by your awner's manuat, Do
not use supplemental inhibitor additives. |f
only a small amount of coolant is required to
bring the system up to the proper level, water
can be used. However, repeated additions of
water will dilute the recommended antifreeze
and water sclution. In order to maintain the
proper ratio of antifreeze and water, it is
acvisable to top up the coolant level with the
carrect mixture. Refer to your owner’s man-
ual for the recommended ratio.

10 If the coofant level drops within a short
time after replenishment, there may be a leak
in the system. Inspect the radiator, hoses,
engine coalant filler cap, drain plugs and
water pump. If no leak is evident, have the
radiator cap pressure tested by your dealer.
Warning: Never remove the radiator cap
when the engine is running or has just been
shut down, because the cooling systam is
hot. Escaping steam and scalding liquid
could cause serious injury.

11 ¥ itis necessary to open the radiafor
cap, walt until the system has coocled com-
pietely, then wrap a thick cleth around the
cap and turn it to the {irst stop. f any steam
escapes, walt until the system has cooled
furthsr, then remave the cap.

12 When checking the coolant level, always
note its condition. [t should be relatively
clear. If it is brown or rust coloured, the sys-
tem should be drained, flushed and refilled.
Even if the coolant appears fo be normal, the
carrosion inhibiors wear out with uss, so it
miust be renewed at the specified intarvals.

13 Do not allow antifreeze to came in con-
tact with your skin or painted surfaces of the
wehicle. Fiush contacted areas immediately
with plenty of water.

Windscreen washer fluid

Refer to iflustration 4.14

14  Fluid for the windscreen washer system
may be stored in two places depending on
model year of the vehicte. The primary reser-
voir for the front windscreen/headlight
washer systam is located on the right {driver)
side of the engine compartment near the
radiator (see illustration). In milder climates,
plain water can be used to top up the resar-
voir, but the reservoir should be kept ne more
than two-thirds full to allow for expansion
should the water freeze. In colder climates,
the use of a specially designed windscreen
washer fluid, availabls at your dealer and any
auta parts store, will help lower the freezing
point of the fluid. Mix the solution with water
i accordance with the manufacturer’s direc-
tions on the container. Do not use regular
antifreeze. It will damage the wehicle’s paint.

Battery electrolyte

Refer to ifustration 4.15

15  On meodels not equipped with & sealed
battery, check the electrolyte level {see illus-
tration) of all six batiery cells. [t must be
between the upper and lower tevels. If the Tevel
is low, remove the filler/vent cap and add dis-
tilled water. Refit and securely re-tighten the
cap. Caution: Overfifling the cells may cause
efecirofvie to spilt aver during periods of heavy
charging, causing cormosion or damage.

Brake and clutch fluid

Refer to Mustration 4.17

18 The brake master cylinder is mounted
on the front of the power booster unit in the
angine compartment. The hydraulic clutch
master cylinder used on manual transmission
vehicles is located next to the brake master
cylinder.



17 To check the fiuid level of the brake and
clutch master cylinders, simply look at the
MAX and MIN marks on the reservoir [see
illustration). The ievel should be about 8 mm
below the maximum fill line.

18 If the level is low, wipe the top of the
reservoir cover with a clean rag to prevernt
contamination of the brake system before lift-
ing the cover.

19 Add only the specified brake fluid to the
brake and clutch reservoirs (refer to Recom-
mended lubricants and Auids at the front of
this Chapter ar to your owner’s manual). Mix-
ing different types of brake fluid can damage
the system. Warning: Use cautfon when fill-
ing either reservoir - brake fiuid can harm your
eyes and damage painted surfacaes. Do not
use brake fluid that has been opened for
mare than one year or has been left open.
Brake fluid absorbs moisture from the air.
Excess moisiure can cause a dangerous foss
of braking. '

20 While the reservoir cap is removed,
inspect the master cylinder reservoir for con-
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4.14 The reservoir for the windscreen washer is near the battery.
‘Never add coolant to this reservoir

C,hapter L

tamination. If deposits, dirt particles or water
droplets are present, the system should be
drained and refilled.

21 After filling the reservoir to the proper
level, make sure the lid is propetly seated 1o
prevent fluid leakage and/or system pressure
Joss.

22 The fluid in the brake master cyfinder
will drop slightly as the brake pads at each
wheel wear down during normal operation. If
either master cylinder requires repeated
replenishing to kesp it at the proper level, this
is an indication of leakage in the brake or
clutch systemn, which should be corrected
immediately. If the brake system shows an
indication of leakage check ali brake lines
and connections, along with the calipers,
wheel cylinders and booster {see Section 28
for mare information). I the hydraulic ¢luich
system shows an indication of leakage check
all clutch lines and connections, along-with
the clutch slave cylinder (see Chapter 8 for
more information).

23 [, upon checking the brake or clutch

R TR R LA T A

4,15 Each cell of the battery should be checked for low
electrolyte level {maintenance-type battery only)

master cylinder fluid level, you discover one
ar hoth reservoirs empty or nearly empty,
the systems should be bled (see Chapters 8
and g).

5 Tyre and tyre pressure checks
{every 500 kilometres or weekly)

ARefer to iflustrations 5.2, 5.3, 5.4a, 5.4b and
58

1 Periodic inspection of the tyres may
spare you the inconvenience of being
stranded with a flat tyre. It can also provide
you with vital information regarding possible
problems in the steering and suspension sys-
tems before major damage ocours,

2 The origina tyres on this vehicle are
equipped with 12 mm wear bands that will
appear when tread depth reaches 1.6 mm,
but they don’t appear until the tyres are worn
out. Tread wear can be monitored with a sim-
ple, inexpensive device known as a tread
depth indicator {see illustration).
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INCORRECT TOE-IN
CR EXTREME CAMBER

CUPPING

Cupping may be caused by:

® Underinflation and/or mechanical
irregularities such as aut-of-balance
conditicn of wheel and/or tyrs,
and bent or damaged wheel

®Loose or worn steering tie-rod
or steering idler arm.

s Loose, damaged or worn front
suspension parts.

FEATHERING DUE
TO MISALIGNMENT

5.3 This chart will help you determine the condition of the tyres, the probable cause(s) of abnormal wear

and the corrective action necessary

3 Note any abnormal tread wear (see
illustration). Tread pattern irreguiarities such
as cupping, flat spots and more wear on one
side than the other are indications of front
end alignment and/or balance problems. if
any of these conditions are noted, take the
vehicle to a tyre shop or service station to
correct the problem.

4  Look closely for cuts, punctures and
embedded nails or tacks. Sometimes a tyre
will hold air pressure for a short time or leak

down very slowiy after a nail has embedded
its=if in the tread. If a slow leak persists, check
the valve stem core to make sure it's tight (see
illustration). Examine the tread for an object
that may have embedded itself in the tyre or
for a “plug” that may have begun 10 teak {radial
tyre punciures are repaired with a rubber plug
that's fitted in the hole). If a puncture is sus-
pacted, it can be easily verified by spraying a
solution of soapy water onto the puncture area
(see ilfustration). The soapy solution will buls-

54a If a tyre loses air on a steady basis, check the valve core
first to make sure it is tight (special inexpensive wrenches
are available at auto parts stores}

5.4b If the valve core is fight, raise the carner of the vehicle
with the low tyre and spray a soapy water solution onto
the tread as the tyre is turned slowly - leaks will

bie if there's a leak. Unless the punciure is
unusually farge, a tyre shop or service station
can usually repair the tyre.

5 Carefully inspect the inner sidewall of
gach tyre for evidence of brake fluid leakage.
if you ses any, inspect the brakes immedi-
atety.

8  Correct air pressure increases the lifes-
pan of tha tyres, improves fual economy and
enhances overall ride quality. Tyre pressure
cannat be accurately estimated by looking at

Y

cause small bubbles to appear



5.8 To extend the jite of the tyres, check
the air pressure ¢ ‘at least once 2 week
with an dccurate gauge {dqn’t
forget the sparel}

a tyre, especially if it's a tadial, A tyre pres-
sure gauge is essential. Keep an accurate
gauge in the vehicle. The pressure gauges
attached to the nozzles of air hoses at gas
stations are often inaccurate.

7 Always check tyre pressure when the
tyres are cold. ‘Cold, in this case, means the
vehicle has not been driven over a Kilometre
in the three hours preceding a tyre pressure
check. A pressure rise of two to four kilo-
grams iz not uncommen once the tyres are
warm.

8  Unscrew the valve cap protruding from
the whee| or hubcap and push the gauge
firmly onto the valve stem (see illustration).
Note the reading on the gauge and compars
the figure to the recommended tyre pressure
shown on the placard cn the driver's side
daor pillar. Be sure to refit the vaive cap to
keep dirt and moisture out of the valve stem
mechanism. Check all four tyres and, if nec-
essary, add enough air to bring them up to
the recommended pressure.

% Don't forget to keep the spare tyre
inflated to the specified pressurs {consult
yaur owner's manual).

uti_:rmatlc transmission: flmd
vel check {every e

6 6 The transmission ﬂuld Ievel can be
checked when it is cold by reading
the side of the dipstick marked
for that candition

has been pulling a trailer, an accurate fluid
level reading cannot be obtained. Alfow the
fluid to coof down for about 30 minutes.

3 If the vehicle has not besn driven, park
the vehicle on a level area, set the parking
brake, then start the engine and bring it to
operating temperature. While the engins is
idling, depress the brake pedal and move the
selector lever through all the gear ranges,
beginning and ending in Park.

4 With the engine still igling, remove the
dipstick from its tube. it is jocated near the
firewall on the driver side of the engine com-
partment. Check the level of the fluid on the
dipstick and note its condition.

5  Wips the fluid from the dipstick with a
ciean rag and reinsert it back into the filler
tube urtif the cap seats.

6  Pull the dipstick out again and note the
fluic! level. If the transmission is cold, the level
should be in the COLD range on the dipstick.
if it is het, the fluid level should be higher (see
illustration). If the level is at the low side of
either range, add the specified automatic
transmission fluid through the dipstick tube
with a funnel.

7 Add just enough of the recommended
fluid to fill the transmission o the proper

R Ievel It takes about one half Jltre to ralse ‘the

2 |pst K is mark o for 1he proper
ﬂuid Ievels hot and cold

7.5 The power steéring dipstick is located
dlrect!y in the cap of the pump. Twist
it to remove it

when the fluid Eé’hot,'sé'édd the fluid a little at
a time and keep checking the level unti! it is
correct. . '

8  The condition of the fluid shouid also be
checked along with the level. If the fluid at the
end of the dipstick is black or a dark reddish
brown colour, or if it emits a burned small, the
fluid should be thanged {see Section 35). If
you are in doubt about the condition of the
fluid, purchase some new fluid and compare
the two for colouwr and smell.

7  Power steering fluid level check
fevery 5,000 kKilometres
or 3 months) -

Refer to dustrations 7.5 and 7.6

1 Unlike manual steering, the power steer-
ing system relies on fluid which may, over a
period of time, require repienishing.

2 The fluid reservolr for the power steering
pump is located on the pump body at the
frant of the engine;

3 For the check, the front wheels should
be pointed straight ahead and the engine
should be off.

4  Use a clean rag o wipe « off the reservo:r

dip tick, then wnhdraw it and read
e[. The, f]wd should be at the
depen(‘img- on whether it was
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8 Engine oil and filter change
(every 10,000 kilometres or
6 months, petrol engines- avery
5,000 klometres or 3 months,
diesel engines)

Rafer to iffustrations 8.2, 8.7, 8.13 and 8.1&

1 Frequent oil changes are the best pre-
ventive maintenances the home mechanic can
give the engine, because aging oil becomes
diluted and contaminated, which leads to
premature engine wear.

2  Make sure that you have all the neces-
sary tools before you begin this procedure
{see illustration). You should aisoc have
plenty of rags or newspapers handy for mop-
ping up any spills.

3 Access o the underside of the vehicle is
greatly improved if the vehicle can be lifted
on a hoist, driven anto ramps or supported
by jackstands.

4 If this is your first cil change, get under
the vehicle and farniliarise yourself with the
lacation of the oil drain plug. The engine and
exhaust components will be warm during the
actual work, 5o try to anticipate any potential
problems before the engine and accessories
are hot.

5  Park the vehicle on a leval spot. Start
the engine and allow it to reach its normal
operating ternperature {the needle on the
temnperature gauge should be at least above
the bottom mark). Warm ofl and contami-
natas will flow out more easily. Turn off the
engine when it's warmed up. Remove the
filfer cap in the valve cover.

&  Raise the vehicle and support it oh jack-
stands. Warning: To avoid personal infury,
never get beneath the vehicle when it is stp-
ported by only by a jack. The jack provided
with vour vehicle is designed sofefy for ralsing
the vehicle to remove and renew the wheels.
Always use [ackstands to support the vehicle
when [t becomes necessary to place your
body undermeath the vefiicle.

7 Being careful not to touch the hot
exhaust components, place the drain pan

8.7 The engine il drain nlug s usually
very tight - it is usually better to use a
bax end spanner when removing it
te aveid damaging the head

under the drain plug in the bottom of the pan
and remove the plug (ses illustration}. You
may want to wear gloves while unscrewing
the plug the final few turns if the engine is
really hot.

8  Allow the old oil to drain into the pan. It
may be necessary to move the pan farther
under the engine as the oil flow slows to a
trickle, Inspect the old all far the presence of
metal shavings.

g After all the oil has drained, wipe off the
drain plug with a ciean rag. Even minute
metal particles clinging to the plug would
immediately contaminate the naw oil.

10 Inspect the drain plug gasket and renew
it if it appears worn. Clean the area around
the drain plug apening, refit the plug and
tighten it to the recommended torque, but da
not strip the threads.

11 Move the drain pan into position under
the oil filter.

12  Remove all tools, rags, etc. from under
the vehicle, being careful not to spill the oil in
the drain pan, then lower the vehicle.

8.2 These tools are reqguired when
changing the engine oil and filter

T Drain pan - It shouid be fairfy shalfow
in cdepth, but wide to pravent spilfs

2 Rubber gioves - When rermoving the
drain plug and filter, you will get off on
your hands {the gloves will prevent
hurns)

3  Breaker bar - Sometimes the oif drain
plug is Hght, and a long breaker bar is
needed to foosen it

4 Socket - To be used with the breaker
bar or a ratchet {must be the correct
size to fit the drain plug - six-poim
preferred)

5 Fifter wrench - This is a metal band-
type wrench, which requires clearance
araund the filter to be effective

&  Filter wrenich - This type fits on the
bottom of the fiffer and can be turned
with a ratchet or breaker bar {different-
size wrenches arg avaifable for
differant fypes of fifters)

13 Loosen the oil filter (3) {see illustration)
by tuming it counterclockwise with the filter
wrench. Any standard filter wrench should
work. Once the filter is loose, use your hands
to unscrew it from the block. Just as the filter
Is detachad from the biock, immediately it
the cpen end up to prevent the oif inside the
filter fram spilling out. Warning: The engine
axhaust manifold may stilf be hot, so be care-
fu.

14 With a clean rag, wipe off the mounting
surface on the block. If a residue of old oil is
allowed to remain, it will smoke when the
block is heated up. It will also pravant the
new filiar from seating properly. Also make
sure that the none of the old gasket remains
stuck to the mounting surface.

18  Gompare the old filter with the new one
10 make sure thay are the same type. Smear
some engine ail on the rubber gasket of the
new filter and sorew it inio place (see illus-
tration}. Because over-tightening the filtar
will damage the gasket, do not use a filter
wrench 1o tighten the filter. Tighten it by hand

£8.13 A special oil filter spanner will be
required to remove the ¢il filter- don't
use the spanner o fit the new one!

8.15 Lubricate the ail filter gasket with
clean engine oil before refitting
the filter on the engine




114

Chapter 1 Tune-up and rcutine maintenance

until the gasket contacts the seating surface.

Then seat the filker by giving it-an additional
3/4-turn.

16 Add new oil {o the-englne through the ail
filler ¢ap in the valve cover, Use & spoui or
funngl to prevent ofl from spilling onto the top
of the engine, Pour five litres of fresh oil inte
the engine. Wait a few minuies 10 alow the oil
{0 drain into the pan, then check the level on
the oil dipstick (see Section 4 if hecessary). If
the ofl level iz at or near the H mark, refit the
filler cap hand tight, start the engine and
allow the new oil to circulate,

17 Allow the engine to run for about a
minute. While the engine is running, kock
urcler the vehicle and check for leaks at the
sump drain plug and around the oil filter. If
either Is leaking, stop the engine and tighten
the plug or filter slightly.

18 Wait a few minutes 1o allow the ofl to
drain dawn inte the pan, then recheck the
levsl on the dipstick and, if necessary, add
enough ol to bring the level to the H mark.
19 During the first few trips after an oil
change, make it a point to chieck frequently
for leaks and proper ofl tevel.

20 The old oil drained from the engine can-
not e reused in its present state and should
be discarded. Qil reclamation centres, autc
repair shops and gas stations will normally
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accept the oil, which can be:rgcycled.  After

ife oil has cooled, it can be draingd intd a
suitable container (cappéd prastrc jugs,
tapped bottles, mik cartons, etc) for trans-
poit i one of these disposal sites,

9 Underbonnet hose chéck and
renewal (every 10,000 kilometres
or 6 months) '

General

1 Warning: Renewal of air conditioning
hoses must he left o a dealar-service depart-
ment or air conditioning shop that has the
equipment to depressurise the systern safely.
Never remave air conditioning components or
hoses unfil the sysfern has been depres-
surised. )

2 High ternperatures in the engine com-
partment can cause the deterioration of the
rubber and plastic hoses. used for engine,
accessory and emission systems operation.
Peariadic inspection should be made for
cracks, loose clamps, material hardening and
teaks. Refer to Section 24 far more informa-
tien on checking coeoling system hoses.

3 Some, but not all, hoses are secured to
the fittings with clamps. Where clamps are
used, check to he sure they haven't kest their
tension, allowing the hose to leak. If clamps
aren't used, make sure the hose has not
expanded and/or hardened where it slips
over the fitting, allowing it o leak.

Vacuum hoses
4 I's quite commen for vacuum hoses,
especially those in the emissions systemn, to
be colour coded or identified by coloured
stripes moulded into them. Varioua systems
reqguire hoses with different wall thickness,
coilapse resistance and temperature resis-
tance. When fifting new hoses, be sure the
new ones are made of tha same material.

5 Often the only effective way to check a
hose is to remove it completely from the vehi-
cle. If more than one hose is removed, be
sure fo label the hoses and filtings to ensure
correct refitting,

8  When checking vacuum hoses, be sure
to jnclude any plastic T-fitings jn the check,
Inspect the fftimgs for'cracks and the hose
whare it fits ‘Over-the fithing f6F disiortian,
which could cause leakage.

7 A small piece of vacuum hose (B mm
inside diameter) can be used us a stethoscope
1o detect vacuum leaks. Hold one end of the
hese tc your ear and probe arbund: vacuum
hoses and _fimngs IJstenmg for the. “h B smg

well ventitated area and do ot aﬂow Japer
flames (cigarettes, app.‘fance ,orrot !rghi‘s, ate.)
or bare fight butbs nédr the werk area. Mop
up-any spilts immediately dnd do nof store
fuel soaked rags where they could ignite.

8  Check gl rubber fuei lines for deteriora-
tion and chafing. Check especially for cracks
in areas where the hose bends and just
before fittings, such as where a hose
attaches ta the fuel filter.

9  Ondy high quality fuel line shoutd be used
for fuel line renewal. Mever, under any circum-
stances, use unreinforced vacuum ling, clear
plastic tubing or water hose for fusl lines,

10 Spring-type clamps are commonly used
on fuet lines. These clamps often lose their
tension over & period of time, and ¢an be
"sprung” during removal, Henew ail spring-
type clamps with screw clamps whenever a
hiose is renewed.

Metal lines

11 Sections of metal line are often used in
the fuel system. Check carefully to be sure
the line has not been bent or crimped and
that cracks have net started in the line.

12 If a section of metal fuel line must be
renewad, only seamiess steel tubing should
be used, since copper and aluminium tubing
don’t have the strength necessary to with-
stand normal engine vibration.

13 Check the rmetal brake lines where they
enter the master cylinder and brake propor-
tiening unit {if used) for cracks in the lines ar
loose fittings. Any sign of brake fluid leakage
calls for an immediate thorough inspection of
the brake systerm.

10 Drivebelt check, adjustment and
renewal (every 10,000 kilometres
or 6 months)

Check

Refer to iffustrations 10.3 and 10.4
1 The drivebeits, or V-belts as they are
sometimes called, are located at the front of
the engine and play an important role in the
overall operation of the vehicle and its com-
porents. ‘Dile fo their function and material
make-up, the. belts are profie:ta failore after a
perfod. of time and should be mspected and
adiistad Peficdically 15 pravent majof shglig
dariage, ...

2 The number af béfts Psed on a particlilar
vehlcre depends-,on the accessorles fitted.

wcmg fue# sysrem componenrs Work in 2

tratmn} Both srdés of each belt should ba

ik
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10.4 Measuring drivebelt deflection with a straightedge and ruler

ingpected, which means you will have to twist
the belt to check the underside.

4 The tension of sach belt is checked by
pushing on the belt gt a distance halfway
hetween the pulleys. Push firmly with your
thumb and ses how much the belt moves
fdeflects) (see illustration). As a rule of
thumb, if the distance frem pulley centre-to-
pulley centre is between 175 and 300 mm,
the beit should deflect & mm. if the belt frav-
els between pulleys spaced 300 to 400 mm
apart, the beit should deflect 12 mm for a V-
belt ar & mm for a serpentine belt.

Adjustment

5 if it is necessary to adjust the beit ten-
sign, eithar to make the belt tighter or looser,
it is done by moving the adjustable belt-
driven accessory on the bracket.

6  For each belt on the engine thare will be
one compenent with an adjusting bolt and a
pivot bolt. These bolts must be loasenad to
enable you to movs the component.

7 After the two bolts have been Icosened,
maove the componant away from the engine
to tighten the belt or toward the sngine to
loosen the beilt, Hold the accessory in posi-
ticn and check the belt tension. If it is correct,
tighten the two bolts until just snug, then
recheck the tension, If the tension is all right,
tighten the bolts.

g8  On earlier models it will be nacessary to
use some sort of lever to move the accessory
while the belt is adjusted. If this must be done
to gain the proper leverage, be very carsful
not ta damage the component being moved
ar the part being pried against. Power steer-
ing pumps are particuarly vuinerable.

Renewal

g  Torenew a belt, follow the abiove proce-
dures for drivebslt adjustment but slip the
belt oiff the pulleys and remaove it. Since belts
tend to wear cut more or less at the same
time, it's a good idea to renew all of tham at
the same time. Number each belt and the
corresponding pulley grooves so ithe new
kelts can be fitted property.

RR

RADIAL TIRE ROTATION

11.2 Tyre rotation diagram for radial tyres

10  Take the old beits with you when pur-
chasing new ones in order to make a direct
comparisen far length, width and design.

11 Adjust the belis as described earlier in
this Section.

11 Tyre rotation {every
10,000 Kilometres or & months)

Refer to Mustration 11.2

1 The tyras should be rotated at the spec-
ified intervals and whenever unsven wear is
noticed. Since the vehicle will be ralsed and
the tyres removed anyway, check the brakes
(see Section 28) at this tims.

2 Radial tyres must be rotated in a spe-
cific pattern {see ilustration).

3 Refer to the information in Jacking and
fowing at the front of this manual for the
proper procedures to follow when raising the
vehicle and changing a tyre. if the brakes are
to be checked, do not apply the parking
brake as stated. Make sure the tyres are
klacked to prevent the vehicle from roliing.

4  Preferably, the entire vehicle shoutd be
raised at the same time, This can be done on
a hoist or by jacking up sach corner and then
lowering the vehicle onto jackstands placed
under the frame rails, Always use four jack-
stands and make sure the vehicle is firmly
supported.

5  After rotation, check and adjust the tyre
pressures as necessary and be sure to check
the fug nut tighiness.

&  For further information on the wheals
and tyres, refer to Chapter 10.

12 Clutch/brake pedal height and
freeplay adjustment (every
10,000 kilometres or § months)

1 Tha height of the clutch and brake ped-
als is the distance the pedal sits from the
floor. If the pedal height is not within the
snecified range, it must be adjusted. Ta make
measuraments, pull back the carpet and

ptace the end of your scale directly on the
melt sheet which is adhered to the steel fioor
pan. Measure to the top of the pedal pad.

Brake pedal height

2 Before measuring the brake pedal
height, make sure the pedal is in the fully
returned position, then start the engineg and
depress the accelerator several times to acti-
vate the brake powsr booster. Measure the
pedal height and adjust if necessary. To
adjust the pedal height, loosen the locknut
and back the brake switch out for the neces-
sary clearance, then loosan the iocknut on
the brake pushrod. Tumn the pushrod to
adjust the pedal height in the middie of the
specified range, then retighten the tocknut.
Warning: The pushrod must not extend out
so that its end is oulside of the opening in the
cfeviz.

3  Adiust the pedal swiich by turning it
clockwise uniii the ciearance is as listed in
this Chapter's Specifications. Ensurs that the
brake lights are not on when the brake pedal
is released.

Brake pedal freepiay

4 Check the free play and adjust the brake
lamp switch as before if i s not correct,

Clutch pedal height

65  Adjust the clutch pedal height with the
padal stop. Loosen the locknut, adjust the
stop until the correct pedal height is reached,
then tighten the locknut,

Ciutch pedal free play

6 The freeplay is the pedal slack, or the
distance the pedal can be depressed before
it beging to have any effect on tha clutch sys-
tem. If the pedai freepiay is not within the
specified range, it must be adjusted.

7 To adjust the cluich peda freeplay
loosen the iocknut on the clutch pushrod.
Then back off the pushrod to adjust the paedal
fraeplay to the specified range and retighten
the locknut.
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13 Seat belt check {eirery
20,000 Kilornetres or 12 months)

1 Check the seat belts, buckles, latch
plates and guide loops for any obvious dam-
age or signa of wear.

2  Make sure the seat belt reminder tight
comes on when the key is tumed on.

3 The seat bells are designed to Jock up
during a fast stop or impact, yet allow free
movement during normal driving. The retrac-
tors should hold the belt against your chest
while driving and rewind the belt when the
buckie is unlatched.,

4 if any of the above checks reveal prob-
terms with the seat belt system, renew parts
83 necessary.

14 Battery check, maintenance and
charging (every 10,000 kilometres
or 6 months}

Refer to Mustraracns 14 ? ?4 Ga, 14 é‘b 14.7a
ardd 14:76 -
Warning: Certain precautions must be fol-
fowed when checking and servicing the bat-
tery. Hydrogen gas, which s highily
flammable, is afways present in the batiery
cells, so kesp lighted. tobacco.and all other
open flames and sparks away from the bat-
tsry The e{ecrroiyte inside the battery is actu-
e iCid, hach will cause injury

gram for the batt'ery in youf vehJcIe [y the anly

94 '"_-'I?oof's'dnd materia'ls'réq'ui;‘ed for 'i:uattery marntenance :

R .'brusﬁ the acidic particles. can easily iy, up: to youre' e -
2 . Baking soda - A sofutior, of bakmg soda and'wafer e n ‘be’
. "used to neutralise corrosion g e
k] Petroreum Jeﬂy A Iayer of this on rhe ba:rery posts wrﬂ help
. prevent corrosion
- 4 Battery posit/cable c!eaner Tms wire: brsh c.‘eanmg ‘tool will
rermove all traces of comgs;on from f‘he hattery posrs and cable
ciamps
& Treated felt washers - Pa‘acmg one of these on eaah posr
" - directly under the cable clamps, will help prevent corrosion
£  Puller - Sometimes the cable clamps are very difficult to-pull off
the posts, even affer the nut/bolt has been complstely -
foosened. This toof pulls the clarmp straight up and off the post
without damage
7/ Battery posticable cleaner - Here i another cleaning taol
whicf1 is a sfightly different version of Number 4 above, but it
does the same thing
#  Rubber gloves - Another safety itern to consicler when
sarvicing the battery; remember that's acid inside the hattery!

way to ensure quick and reliable starts. But
before performing any battery maintenance,
make sure that you have the proper equip-
ment necessary to work safely around the
battery [see illustration}.

2  There are also several precautions that
should be taken whenever battery mainte-
nance is performed. Before servicing the bat-
tery, always turn the engine and all acces-
scries off and discannect the cable from the
negative terminal of the battery.

3 The battery produces hydrogen gas,
which is both flammable and explosive.
Never create a spark, smoke or light a match
around the battery. Always charge the battary

in & ventilated ares. i
4 Electrolyte contains poisonous and cor- 14. Gaa Ba;;eg::';m:;aL[‘;‘"mf:svzzfuaﬂy
rosive sulfuric acid. Do not allow it to get in ppears as lig fiy p

your eyes, on your skin on your ciothes.
Never ingest it. Wear protective safely
glasses when working near the battery. Keep
children away from the battery.

5 Note the external condition of the bat-
tery. If the positive terminal and cable clamg
on your vehicle’s batiery-is equipped with a
rubher protector, midke sute that it's fot torm
or damaged. It should. completely cover the
terminal. Look for any correded or looge con-
nections, cracks in the case or cover or logze
held-down clamps. Alsé check the entire
length of each cabile for cracks and frayed
conduc'ors :

6 !f COrfesion whlch Iooks]lk white, fluthy

ehging compartmen
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14.7a When cleaning the cabie clamps, all
carresion must he removed (the inside of
the clamp is tapered to match the
taper on the post, so don't remove
too much material)

7 Clean the cable clamps thoroughly with
a battery brush or a terminal cleaner and a
selution of warm water and baking soda (see
illustration). Wash the terminals and the top
of the battery case with the same solution but
make sure that the solution doesn't get into
the battery. When cleaning the cables, termi-
nals and battery top, wear safety goggales and
rubber gloves to prevent any solution from
coming In contact with your eyes or hands.
Wear old ¢lothes too - even diluted, sulfuric
acid splashed onto clothes will bum holes in
them. if the ferminals have been extensivaly
corroded, clean them up with a terminal
cleaner {see iRustration). Thoroughly wash
all cleaned areas with plain water.

£ Make sure that the battery tray is in
good condition and the hold-down clamp
boits are tight. If the battery is removed fram
the tray, make sure na parts remain in the
bottom of the tray when the battery is refit-
ted. When refitting the hold-down clamp
bolts, do not overtighten tham.

$  Any metal parts of the vehicle damaged
by carrosion should be covered with a zinc-
based primer, then painted.

10 Information on remeoving and refitting
the battery can be found in Chapter 5. Infor-
mation on jump starting can be found at the
front of this manual. For more detailed bat-
tery checking procedures, refer to the Haynes
Automative Electrical Manual,

Charging

Warning: When batterfes are being charged,
hydrogen gas, which is very explosive and
flammable, is produced. Do nat smoke or
allow open flames near a battery. Wear eye
protection when near the battery during
charging. Afso, make sure the charger is
unplugged before connecting or disconnect-
ing ifie battery from the charger.

Noie: The manufacturer recommends the bat-
tery be reroved from the vebicle for charging
because the gas thaf escages during this pro-
cedure can damage the paint. Fast charging
with the batfery cables connected can resuft in
damage to the efectrical system.

14.7b Aegardless of the type of tool used
on the battery posts, a clean, shiny
surface should be the result

11  Slow-rate charging is the best way to
restore a battery that's discharged to the
point where it will not start the engine. It's
also a goad way to maintain the battery
charge in a vehicle that's only driven a few
kilometres between starts. Maintaining the
battery charge is particularly important in the
winter when the battery must work harder to
start the engine and electrical accessories
that drain the battery are in greater use.

12 It's best to use a one or two-amp bat-
tary charger (sometimes called a “trickla”
charger). Thay are the safest and put the
least strain on the battery. They are also the
lzast expansive. For & faster charge, you can
use a higher amperage charger, but don't use
one rated more than 1/10th the amp/hour rat-
ing of the battery. Rapid boost charges that
claim to restare the power of the battery in
one fo two hours are hardest on the battery
and can damage batteries not in good condi-
tion. This type of charging should only be
used in emergency situations.

13 Ths average time necessary to charge a
battery should be listed in the instructions that
corme with the charger. As a general rule, a
trickle charger will charge a battery in12to 16
hours.

14 Remove all the cell caps {if equippead)
and cover the holes with a clean cloth to pre-
vent spattering electrolyte. Disconnect the
negative battery cable and heok the battery

charger cable clamps up to the battery posts
fpasitive to positive, negative 1o negative),
then plug in the charger. Make sure it is set
at 12-volts if it has a selector switch.

15 If you're using a charger with a rate
higher than two amps, check the battery reg-
ularly during charging to make sure it dogsn’t
overheat, If you're using a trickie charger, you
can safely lst the battery charge overnight
after you've checked it regularty for the first
coupie of hours.

16 If the battery has removable cell caps,
measure the specific gravity with a hydrome-
ter every hour during the last few hours of the
charging cycle. Hydrometers are available
inexpensively from auto parts stores - follow
the instructions that come with the hydrame-
ter. Consider the battery charged when
there's no change in the specific gravity read-
ing for two hours and the electrolyte in the
cells is gassing (bubbling) freely. The specific
gravity reading from sach cell should be very
close to the others. If not, the battery proba-
bly has g bad cell{s).

17 Some batieries with sealed tops have
built-in hydrometers on the top that indicate
the state of charge by the colour displayed in
the hydrometer window. Normally, a bright-
coloured hydrometer indicates a full charge
and a dark hydrometer indicates the battery
still needs charging.

18 If the battery has a sealad top and no
built-in hydrometer, you can hook up a volt-
mater across the battery terminals to check
the charge. A fully charged battery should
read 12.6 volts or higher after the surface
charge has been removed.

19  Further information on the battery and
jump starting can be found in Chapter 5 and
at tha front of this manual.

46 Chassis lubrication {every
10,000 kilometres or 6 months)

Refer to ilustrations 15.7 and 15.8

1 Refer to Recommended lubricants and
fluids at the front of this Chapter to obtain the
necessary grease, etc. You will also need a
grease gun {see illustration}. Occasionally
plugs will be fitted rather than grease fittings.

151 Materials required for chassis
and bady lubrication

1 Engine qil - Light engine oif in a can
like this can be used for door and
bonnet hinges

2 Graphite spray - Used to libricate
lock cylinders

3  Grease - Grease, in a varisty of fypes
and weights, fs available for use in a
grease gun. Check the Speciications
for your requiraments

4 Grease gun - A common grease gur,
shown here with a detachable hose
and nozzie, is needad for chassiz
fubricaiion. After use, clean it
thoroughly
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15.8 Don't forget to lubricate the ship
collars on the driveshafts

If so, grease fittings will have to be purchased
and fitted.

2  Look under the vehicie for grease fit-
tings or plugs on the steering, suspension,
and driveline components. They are normalty
feund on the tie-rod ends and universal
joints. If there are plugs, remove them and fit
grease fittings, which will thread into the
companent. An automotive parts stare will be
able to supply the correct fittings. Straight, as
well as angled, fittings are available.

3 For easier acce=s under the vehicle,
raise it with a jack and piace jackstands
under the frame. Make sure it is safely sup-
ported by the stands. If the wheels are 1o be
removed at this intarval for tyre rotation or
brake inspection, loosen the lug nuts slightly
while the vehicle is still on the ground.

4 Before beginning, force a little grease
out of the nozzle to remove any dirt from the
end of the gun. Wipe the nozzle clean with a
rag.

5  With the grease gun and plenty of clean
rags, crawl under the vehicle and begin lubri-
cating the components.

6 Wipe the top of both steering knuckles
free of dirt, then detach the pipe plug from
gach steering kKnuckls. Insert the nozzle, then
squeeze the trigger on the grease gun to
force grease into the component. For all
other suspension and steering components,
continue pumping grease into the fitting Lntil
it pozes out of the joint between the two
companents. If-it escapes around the grease
gun nazzle, the fitting is clkogged or the nozzle
is not completely seated on the fitting. Rese-
cure the gun nozzle to the fitting and try
again. if necessary, renew the fitting.

7 Wipe the excess grease from the com-
paonents and the grease fitting. Repeat the
procedure for the remalning fittings.

8  tubricate the, drweshaﬂ slip yoke by
pumping grease inte’ the fitting until it can be
seen coming out of the stip. yoke seal [see
liiustrattonj

_n_al_-i_.'lni\__i__v._arsé_l joints
g out of the

contact p po;_ )
10 Whilg you are under the i hlcre clean
and lubricate the parking brake cable along

.h-}:-’)?-?.’-‘?‘l-‘.-.\_‘\.‘é:_"‘i‘ﬂ"“" T S R U L P R R T

16,5 In otder to renew the wiper blades,
first separate the blade assembiy
from the wiper arm

with the cable guides and levers, This can be
done by smearing some chassis grease onte
the cable and its related parts with your fin-
gers.

11 Lubricate the contact points on the
steering knuckls stop and adjustment bolt.
12 Open the bonnet and smear a little
chassis greage on the bannet latch mecha-
nism. Have an assistant pull the bonnet
release lever from inside the vehicle as you
lubricate the cable at the latch.

13 Lubiicate all the hinges {door, bonnet,
etc.) with engine oil to keep them in proper
working order.

14  The key lock cylinders can be lubricated
with spray-on graphite or silicone jubricant,
which is available at auto parts stores.

15 Lubricate the door weatherstripping with
silicone spray. This will reduce chafing and
retard wear.

16 If the vehicle has been used in water,
remove one of the bolis from the bottom of
each frort hub. Check with a probe for any
water which may have become trapped.
Refer to Gection 37 for further information.

17 On manual transmission vehiclss that
have bheen used in water, remove the plug
from the bottom of the bellhousing to check
for moisture and drain any that has accumu-
{ated.

-

16 Wiper blade inspectionand
" venewal (every 10,000 kilometres
or 6 months)

Refer to itustrations 16.5, 16,6 and 16.7

1 The windscreen wiper and blade assem-
bly should be inspected pericdically for dam-
age; lodse components and cracked ar warn
b!ade e!aments

2+~ Road-film" can: build* up on the wiper
blades artd a'ff t the1r'eﬁ|0|ency, 50. they

T T R S R
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16.6 Pliers are usually needed to remaove
the clip from the end of the blade

checked.

4 |f the wiper blade elements are cracked,
worn or warped, or na longer clean ade-
guately, they should be renewed.

5  Lift the arm assembly away from the
glass for clearance. It will lock in position.
Press on the clip, then slide the wiper blade
arm assembly off {see illustration).

6 Use needle-nose pliers to remove the
clip at the end of the arm (see illustration).

7 Pull out the oid rubber and discard it
[see fllustration).

B Refitting is tha revarse of removal. Make
sure that the new insert is securely locked
inte the arm. Test the wipsrs briefly to ensure
that they are selidly mounted.

17 [die speed and mixture
adjustment {every
10,000 kilometres or 6 months)

Refer fo ifustration 17.4

Note:. The idfe speed can be adjusted on fuel
infacted modeis using these procedures,
however, the idle mixture is cantrofled by the
computer and various sensors. Refer to
Chapter 48 for more information on fus!
infected vehicles.

. at atime to'avoid confusion *

L T RS T
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Petrof engines

1 Enging idlg speed is the speed at which
the engine operates when fully warmed and
when no accelerator pedat force is applied.
The idle spaed is critical to the performancs
of tha engine as well as many enging sub-
systems.

2 Make sure the parking brake is firrnly set
and the wheels blocked to prevent the vehi-
cle from rolling. This is aspecially true if the
specifications require the transmission to be
in Drive. An assistant inside the vehicle
pressing on the brake pedal is the safest
mathod.

3 A hand-neld tachometer must be used
when adjusting idle speed to get an accurate
reading. The exact hook-up for these meters
varies with the manufacturer, so fellow the
particular directions included with the instru-
ment,

4 For most applications, the idle speed is
set by turning an adjustment screw which is
located next 1o the throtile lever {see illustra-
tion}. Thig screw changes the amount the
throttle plate is held apen by the throttle link-
age.

5  For ail applications, the engine must be
completely warmed-up to operating temper-
ature, which will automatically render the
choke and fast idle incperative.

& Once you have located the idle screw,
experiment with different length screwdrivers
until the adjustment can be sasily made with-
out coming into contact with hot or moving
engine camponents,

7 |f the air cleaner is removed, the vacuum
hose to the snorket showd be plugged.

8 Since the manufacturer recommended
many different adjustment procedures aver
the time pericd coverad by this manual, it
would be impractical to cover all types in this
Section. Most models have a tune-up decal
or Vehicle Emission Cantrol Information
(VECH label located in the engine compart-
ment with instructions for setting idle spead,
¥ no VECI label is found refar to the Specifi-
cations Section at the beginning of this
Chapter and to the adjustment procedures
specified in Chapter 4A.

8  The idle mixture is adjusted at the same
time as the idle speed. This manual assumes
that you do not have access o an exhaust
emissions analyser. If you do, adjust the idle
mixture screw to yield the percentage of CO
as listed in this Chapter's Specifications.

10 Adijust the idle mixture scraw (carburat-
tar only) until the smoothest possible die is
found {see illustration 17.4}. Turn the screw
clockwise one additional turn. Resst the idle
spead if necessary.

Diesef engine

11 The engine idle spesd should be
checked on diesel engines every 20,000 kilo-
metres.

12 Beidore checking the idle speed, make
certain that the infection timing is cormrect and
that the injector nozzles are clean. All other
systems must be in proper order, including

% s
17.4 The upper screw near the throttle
linkage adjusis the idle speed - the
one at the base of the carburettor
is for the mixture setting

sy

the valve clearances and the alr filter.

13 Warm the engine to operating tempera-
ture. Turn off all accessories including the
fights, air conditioner and heater. The vehicle
must be in Neutral or Park with the parking
brake set.

14 Remove the clamps which secure the
number ong injector fube. Attach the lead of
a special diesel tachometer to the number
one injecior tube.

15 Run the engine at approximately 2,000
rppm for two minutes, then allow it to idle for
one minute. Observe the idle speed. Com-
pare the reading with that on the VEC! tabel in
the engine compartment. If this information is
not available, set the idie speed to 700 to 750
rpm.

16 Locate the adjustment screw on the top
of the injection pump. Loosen the lock-nut
and adjust the screw while abserving the
tachometer. Tighten the lock-nut.

18 Exhaust system check {every
10,000 kilpmetraes or 6 months}

Refer to iflustration 18,2

1 With the engine cold (at ieast three
hours after the wehicle has been driven),
check the complete exhaust systam from the
maniiold to the end of the tailpipe. Be careful
around the catalytic converter {if equipped),
which may be hot even after three hours. The
inspection should be done with the vehicle on
& hoist to permit unrestricted access. If a
hoist isn’t available, raise the vehicle and
suppaort it securely on jackstands.

2  Check the exhaust pipes and connec-
tions for signs of leakage andfor corrosion
indicating a potential failure. Make sure that
ali brackets and hangers are in good condi-
tion and tight {see Mustration). Leaks usually
show up as black sooty stains on surround-
ing areas.

3  Inspect the underside of the body for
hales, corrosion, open seams, etc. which
may allow exhaust gasses to enter the pas-

18.2 Comosion will be apparent at the
encds of the muffler. Check all of the
rubber mounts for cracking
at the same time

senger compartment. Seal all body openings
with silicone sealant or body putty.

4  Rattles and other noises can often be
traced to the exhaust system, especially the
hangers, mounts and heat shields. Try 1o
move the pipes, mufflers and catalytic con-
verter. If the components can come in con-
tact with the body or suspension paris,
secure the exhaust system with new brackets
and hangers,

18 Suspension and steering check
{(every 10,000 kilometres
or 6 months)

Refaor to Mustrations 15.6a and 19.60

Note: For detaited ifustrations of the steering
and suspension companents, refer to Chap-
tar 10.

With the wheels on the ground

1 With the vehicle stopped and the front
wheels pointed siraight ahead, rock the
steering wheel gently back and forth.
freeplay is excessive, a front wheel bearing,
main shaft yoke, intermediate shaft yoke,
steering knuckle bearing or tie red end is
worn or the staering gear is out of adjustment
or broken. Refer to Chapter 10 for the appro-
priate repair procedure,

2 Other symptoms, such as excessive
vehicle body movement over rough roads,
swaying {leaning) around comers and binding
as the steering wheel is turned, may indicate
faulty stsaring and/or suspension compo-
nants.

3  Check the shock absorbers by pushing
down and releasing the vehicle several times
at each corner, If the vehicle does not came
back to a level position within one or two
bounces, the shocks/struts are wor and
rmust be rsnewed, When bouncing the vehicle
up and down, fisten for sgueaks and noises
from the suspension components.
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18.6a The suspension sysiem uses many
rubber bushes which must he inspected.
If they are severely cracked, broken or
missing altogether, they must be
renewed immediately

Under the vehicle

4  Raise the vehicle with a floor jack and
support it securely on jackstands. See jack-
ing and towing at the front of this hook for
proper jacking paints.

5  Check the tyres for imegular wear pat-
terns and proper inflation. See Section 5 for
information regarding tyre wear.

6§  Inspect the universal joint between the
steering shait and the stesering gear housing.
Check the steering gear housing for grease
leakage. Check the steering linkage far
looseness or damage. Check the tie-rod ends
for excessive play. Look for loose bolts, bro-
ken or disconnected parts and deteriorated
rubber bushes on all suspension and steering
compenents (see illustrations). While an
assistant tumns the steering whesl from side
to side, check the stesring components for
free movement, chafing and binding. If the
steering components do not seem to be
reacting with the movement of the steering
whesl, try to determine where the-slack is
located. -

7 ..:Check the wheel bearings. Do this by
spinning the. front wheels. Listen for any

19.6b' Rubber bushes will degenerate
quickly if they are allowed to become
oil-soaked - repair all cil leaks as
soon as possibie

abnormal noises and watch to make surs the
whes! spins true {doesn’t wobble). Grab the
top and bottom of the tyre and pull in-and-
out on it. Notice any movement which would
indicate a loose wheel bearing assembly. If
the bearings are suspect, they should be
checked and repacked.

a3 Check the stesring knuckls, moving the
knuckle up and down with a prise bar fo
enslre that knuckle bearings have no play. If
the bearings are suspect, they should be
checked and repacked. Refer to Chapter 10
for more information.

8  Inspect the driveshatts for worn U-joints
and for excessive play in the slip yoke and
spline area (see Chapter 8),

21.4a The air filter lid is secured with a
combination of wing-nuts and clips on
carburetted modets - make sure that
you tighten the wing-nuts three full
turns afier they first contact the
lid when reassembling it

10 Check the transfer case and differentials
for evidence of fluid leakage.

20 Fuel filter service {diesel engine)
{every 16,000 kilometres or 12
months)

Caution: Drain the fuel fifter at once if the fuel
filter warning light or buzzer aferts you.

1 Turn the engine OFF. Place a small con-
tainer in the engine cormpartment under the
fusl filter.

2 QOpen the drain valve on the bottorn of
the filter no more than five turns and allow
any water to escape,

3 When clear fuel runs out, tighten the
valve.

4 Bleed the fusl system before atternpting
to start the engine (refer to Chapter 4C).

21 Air filter and PCV filter check and
renewal {every 20,000 kilometres
or 12 months)

Refer to ifustrations 21.4a, 21.4b, 271.4c,
2i.3aand 21:5b

Note: Refer to Section 42 for the service pro-
cedure for the cyclone pre-air filter.

1 At the specified intervals, the air filter
should be renewed. A thorough preventive
maintsnance schedule would dlso require the
filters to be inspected between filter changes.
2 On carburetted models, the air filter
housing is mountad on top of the carburettor
in the engine compartment. On diesel
engines; 1Wo air filters are used. The prefilter
can be-cléanad. with compressad air (from the
inside out): when it has bécome dirty..The
main filter ‘is serwc:ed as mth the - petml
ena‘lne filtets:

'ected models theair f:[ter
housmg s loca‘ted at the- front of !he englne
compadment i ERATEA]




Chapter 1 Tune-up and routine maintenance

21.5a Lift the air filter out and then clean
the housing thoroughly

4  On carburetted models, remove the
wing nut(s) and the cover retaining cfips (see
jliustrations). Then detach all hoses that
would interfere with the removal of the air
cleaner cover from the air cleaner housing.
On fuel injected maodeis, unclip the cover and
pult it aside {see illustration}. While the top
cover is off, be careful not to drop anything
down inte the carburettor or air cleaner
assernbiy.

5 Lift the air filter elament out of the hous-
ing [see ilustration) and wipe out the inside
of the air cteaner housing with a clean rag.
The PCV filter is secured to the side of the air
filter housing, Benew it at the same time as
the air filter {see Hlustration}.

€  Inspect the outer surface of the filter efe-
ment. If it is dify. renew it. K it is only moder-
ately dusty, it can be reused by blowing it
clean from the hack to the front surface with
compressed air. Because it is a pleated
paper type filter, it cannot be washed or
oiled. If it cannot be cleaned satisfactornly
with compressed air, discard and renew i1
Cautdion: Never drive the vehicle with the air
cleaner removed. Excessive enging wear
could resuft and backfiring could even cause
a fire under the bonnet.

7  Place the new filter in the air cleaner
housing, making sure it seats property.

8 Refitting of the cover is the reverae of
rermnoval. See the Specifications in this Chap-
ter for the correct tightening procedure for
the air filter lid wing nuts.

9  Some later model vehicles use an air
cleaner service indicator lamp to alert the
driver that the air filter andfor the cyclone
pre-air filter are extramely dirty. Both filters
should be serviced immediately when the
lamp is lit.

10 The indicatar is usually focated at the
rear of the carburettor. Make certain that the
red part of the indicator is not visible when
the engine is idling. Note: The indicator
switch can be tested by removing it and
applying & vacuum of 10.0 to 11.5 kPa to it
using & hand vacuurt pump. Use an chmme-
ter to check that the switch has continuity at
that vacuum fevef and that continufty disap-
pears when vacuwm i3 refeased.

21.5b The PCV filter should he renewed
every time the air filier is renewed

22 Positive Crankcase Ventilation
(PCV} valve check and renewal
(petrol engines) (every
20,060 kilometres or 12 months)

Refer to iffusfration 22.3

1 The PCV valve is located in the inist
manifold.

2 With the engine idling at normat cperat-
ing temperature, pull the PCV hose from the
PCV valvs.

3 Place your finger over the valve (see
illustration}. if there’s no vacuum, renew the
valve. Renew any plugged or deteriorated
hoses at the same time.

4 Turn off the engine, remove and shake
the PCV vatve, listening for a rattle. If the
valve dosesn’t rattle, renew it

5 To renew the valve, remove it from the
intet manifold.

&  When purchasing a PCV valve, make
sure it's for your particular vehicle and engine
size. Compare the old valve with the new ons
to make sure they're the same.

7 Fit the new valve into the inlst manifold.
S inspect sl rubber hoses and grommets
for damage and hardening. Senew them, if
necessary.

9  Press the PCV hose securely into posi-
tign,

23 Fuel system check {every
20,000 kilometres or 12 months)

Warning: Petral is extremely flammable, so
take extra precautions when you work on any
part of the fuel sysierm. Don't smoke or allow
open flarmes or bare ight bulbs near the wark
area, and domn’t work in a garage where a natu-
raf gas-type applance (such as a watsr heafer
or clothes dryer] with a pilot light fs present.
Since petraf is carcinogenic, wear fatex gioves
when there’s a possibility of being expesed to
fuel, and, if you spill any fuef on your skin, rinse
it off immediately with soap and water. Mog up
any sgills immediately and do not store fuel-
soaked rage where they could ignife. The fuef
systermn is under constant presswre, so, i any
fuel lines are fo be disconnected, the fual pres-

L i

22.3 Place a thumé over the PCV valve
with the engine idling - a strong
vacuum should be felt

sure in the system must be reffeved first (see
Chapter 4, Part A for more information}. When
you perform any kind of work on the fuel sys-
tern, wear safefy glasses and have a Class 8
type fire extinguisher on hand.

1 The fuel system is most easily checked
with the vehicle raised on a hoist so the com-
ponents underneath the vehicle are readily
visibie and accessibis,

2 If the smell of fuel iz noticed while driv-
ing or after the vehicle has been in the sun,
the system should be thoroughly inspected
immediatety.

3  Remove the fuel tank cap and check for
damage, corrosicn and an unbroken sealing
imprint on the gasket. Renew the cap if nec-
essary.

4 With the vehicle raised and safely sup-
ported, inspect the fuel tank and filler nack
for punctures, cracks and other damage. The
connection between the filler neck and the
tank is particuiary critical. Someatimes a rub-
ber filler neck will ieak because of loose
clamps or deteriorated rubber. These are
problems a home mechanic can usually rec-
tity. Warning: Do not, under any Gircum-
stances, try to repair a fuel tank faxcept rib-
ber compoenents). A welding forch or any
open flame can easily cause fuel vapours
inside the tank to exploda.

5  Carefully check all rubber hoses and
metal lines leading away from the fuel tank.
Check for loose connections, deteriorated
hioses, crimped lines and other damage. Fol-
low the lines to the front of the vehicle, care-
fully ingpacting them ali the way to the carbu-
rettor or fuel injectors. Repair or renew dam-
aged sections a5 nacessary.

& If a fuel odour ig still evident after the
inspectian, refer to Chapter 8 and check the
EVAP system.

24 Cooling system check {every
20,000 kilometres or 12 months)

Refer to iffustrations 24.3a, 24.3b and 24.4

1 Many major engine failures can be
attributed to a faully cooling system. If the
vehicle is equipped with an automatic trans-
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completely any time you atfempt to
remove the radiator cap - it is best
to remove before the vehicie has
been driven for the day

mission, the cooling system also cools the
transmission flilid and thus plays an impor-
tant role in prolonging transmission life.

2  The codling system should be checked
with fhe engine cold. Do this before the vehi-
cle is driven for the day or after it has been
shut off for at least three hours.

2 Remove the radiator cap by turning it to
the left until it reaches a stop (see illustra-
Hon). If you hear a hissing sound (fndicating
there iz still pressurg in the system), wait urtil
this stops. Now press down on the cap with
the palm ¢f your hand and continue turning to
the left until the cap can be removed. Thor-
oughly clean the cap. inside and out, with
tlean water {see iHustration). Also clean the
fillar neck on the radiator. All fraces of corro-
sion should be removed. The coclant inside
the radiator sheuld be relatively fransparent.
If it is rust coloured, the system should be
drained and refiled {see Section 37). If the
coolant lavel is not up to the top, add
additional antifresze/cooclant mixture {see
Section 4).

4 Carefully check the large upper and
lower radiator hoses along with the smaiier
diagmeter heater hosss which run from the
engine to the firewall. Inspect each hose
along its enfire length, remewing any hose
which is cratked, swollen or shaws signs of
deterioration. Cracks may become more
apparent f thé HosE is SqUSEZEH 568 illus:
tration). Regardless of condition; t's a goad
idea to renew hoses every two years.

5 - Make sure all hose' connections are
tight. A ledk in the cogling system Wil usually
show up as.white ar rust coloured deposlts
on ths.areas adloming the leak 1f wire- type
clamps &re used at the ends of thé hoses, it

may be a good idea to renew thermn with more

24.3b The cap is a critical element of the
cocling system - make certain that
the rubber seails in it are naot
detormed or cracked

the cap and system pressure tested. if you
don't have a pressure tester, most petrol sta-
tions and repair shops will do this for a mini-
mal charge.

25 lgnition timing check and
adjustment (petrol engines)
{every 40,000 kilometres
or 24 months)

Refer to iustrations 25.2, 25.3, 25.6 and
2517

Note: If is imperative that the procedures
included on the tune-up or Vehicle Emissions
Control Information (VECH fabel be followed
when adiusting the ignition timing. The labef
will include aff information concerning prelim-
inary stepe to be performed before adjusting
the timing, as welf as the timing specifica-
tions, If no VEG! label is found, refer to the
specifications chart at the beginning of this
Chapter.

1 At the specified intervals, the ignition
timing should be checked and adjusted.

2 Various procedures {depending on the
model of the vehicle} must be performed to
digable the distributor or computer advance
mechanism before attempting to check the
timing, Locate the Tune-up or VEC! label
under the bonnet and read through and per-
forrn all préliminary instructions éandearring
ignition timing {see ilustration). If no VECI
label is found, refer io the Specifications Sec-
tion at the beginning of this Chapter. Gener-
ally, the distributor vacuum hose-will ba dis-
connected on carburetted models and the
AAC wiring will be d|sconnected n fuel
m|ected models. : 3
3

' pecl “will be needet
[ '[Sse :Hustration}

. Gener-

w1th the manufacturer s mstruchons

ifng Ilght in accordaHCE_ .

Check for a chafed area that
could fall prematurely. .

Check for a soft area indicating
the hose has deteriorated inside.

Overtightening the clamp cn a
hardened hose wilf damage the
hose and cause a leak.

Check each hose for swelling and
oil-soaked ends. Cracks and breaks
can be located by squeezing the hose.

24.4 Hoses, like drivebelts, have a habit of
failing at the worst possible time - fo
preveni the inconvenience of a blown

radiator or heater hose, inspect
hem carefully as shown heré
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25.3 Tools needed te check and adjust
the ignition iiming

T Vacuwum piugs - Vacuum hoses will,
in rmost cases, have to be
disconnecied and plugged. Moulded
plugs in various shapes and sizes are
avaifable for this

2 Inductive pick-up timing light -
Flashes & bright, concentrated beam
of fight when the number one spark
plug fires. Connect the leads
according to the instructions supplied
with the fight

3 Dustributor wrench - On some
modefs, the hoid-down boft for the
distributar is difficult to reach and turn
with conventional wranches or
sockets. A special wrench fike this
must be used

plug wire {refer to the cylinder location dia-
gram in this Chapter's Specifications).

&  Locate the timing rmarks on the engine
{see illustration}. Clean them off with soivent
if necessary so you can see the numbers or
marks ang small grooves.

25.6 These are the timing marks on the
4.2 litre engine - number one piston wilf
be at top dead centre wihen the white
mark is afigned with the zero

7 Usa challc or paint to mark the groove in
the crankshatt pulley.

B Mark the timing tab in accordance with
the number of degrees called for on the VEC!
label or the tung-up label in the engine com-
partrment.

9  Make surs the timing light is clear of all
moving engine components, then start the
enging and warm it up to normal aperating
ternpearature.

10 Aim the flashing timing light at the timing
mark by the crankshaft pulley, again being
careful not to coms in contact with moving
parts. The marks should appear to be sta-
tionary. If the marks are in alignment, the tim-
ing is correct.

11 H the notch on the crankshaft pulley is
not aligned with the comect mark on the timing
tab, Ioosen the distributor hold-down bolt and
ratate the distributor until the notch is aligned
with the comrect timing mark (see illustration}.
12 Ratighten the hold-down bolt and
recheck the timing.

13 Turn off the engine and disconnect the

25.11 Loosen the distributor locking bol§
anly enocugh to aliow you to adjust
the timing

timing light. Reconneact the vacuum advance
hose or the AAS wiring, if removed, and any
other components which were disconnacted.

26 Ignition peints check, renewal
and adjustment [every 20,000
kilometres or 12 months)

Refer o iffustrafion 26.1

Check and renewal

1 The ignitien paints must be renewed at
regular intervals on early petrol vehicles not
equipped with electronic ignition. Alf later
vehicles are equipped with electronic igni-
tions which do not require regular service.
QOccasionally the rubbing block will wear
enough 1o require adjustment of the points or
the contacts themselves wilf become bumed
or erndad. It's also possible to clean and
dress them with a fine file, but renewal is rec-
armmended since they are relatively accessi-
ble and inexpensive. Several spectal toofs ara
required for this procedurs {see illustration).

26.1 Tools and materials needed for contact point renewal and dwell
angle adjustment

1 Distributor cam fube - Sometimes this special lubricant comes with the
new points; however, it's a good idsa to buy a tube and have it on hand

2 Screw starier - This foof has special claws which hold e screw
securely as it's started, which helps prevent accidental dropping of the
screw

3 Magnetic screwdriver - Serves the same purpose as 2 above. If you
don’t have one of these special screwdrivers, you risk dropping the poirt
mounting screws down into the distributor body

4 Dwell meter - A dwell meter js the only acourate way to determine the
point setting [gap). Connect the meter according o the instructions
supplied with it.

5 Blade-type feeler gauges - These ars required to set the initial point
gap {space hefween the poinits when they are open)

& Ignition wrenches - These special wrenches are made to work within
the tight confines of the distributor. Specifically, they are needed io
foosen the nut/boff which secures the leads fo the points
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2 After removing the distributor cap-and

rotor (see Section.34), the ignition points are
plainly Vrsab[e. They can be examingd: by gen-
thy Ievenng thém open to reveal the condition
of the cantact surfaces. If they're rough,. pit-
ted, tovered with oil or burned, they should
be renewed, along with‘the condénser. Gau-
tion: This pmcedure reqwres the removaf of
smalt screws which can easily falf dowrn into
the distributor. To.retrieve them, the distribu-
ter would have fo be removed and disassem-
bled. Lise a magnetic or spring-loaded screw-
driver and be extra carefi,

3 I hot already done, remove the distribu-
tor cap. ]

4 Positien the cap {with the spark plug
wires still attached) out of the way, Use a
tength of wire to hold it out of the way, if nec-
essary.

S Remove the rotor, by grasping the rotor
with one hand and puling straight up on the
rotor to remave it

£  Note how the wires in the distributor are
routed, then disconnect the primary wire
leads from the points. The wires may be
attached with a small nut {which should be
loosened, but not removed), a small screw or
by a spring-loaded terminal.

7 Loosen the screws which secure the
ignition paints to the breaker plate, but dont
completely remove the screws (most ignition
point sets have siots ai these locations). Slide
the paints out of the distributor.

8  The condenser can now bhe removed
from the breaker plate. Loosen the mounting
strap screw and slide the condenser out or
completely remove the condenser and strap.
If you remove both the condenser and strap,
be careful not to drop the mounting screw
down into the distributor body.

2@  Before fitting the new points and con-
denger, clean the breaker plate and the cam
on the distributor shaft to remove all dirt, dust
and ol

10 Apply a small armount of distributor cam
tube (usually supplied with the new paints,
but also available separately) to the jobes.

11 Pasition the new condenser and tighten
the mounting strap screw securely.

12 Slide the new point set into place and
make sure the protrusions on the breaker
plate fit into the holes in the point base {to
properly posmon the point’ set) thén tlghten
the screws.

13 Attach the primary and condenser wires
1o the new points. Make sure the wires are
routed so they don't interfere with breaker
plate or advance weight movement.

Adjustment

Refer to ilustration 36.16

14 Although. the final dwell angie will be
adjuisted. Jater, hake thé mmal gap adj_ust-
ment now, which will- dllow the

started, .. . : '
15 Make sure that th
is restmg on-ore of the high points . of the
cam. lf it isn’t, rotate the crankshaﬁ with 2

breaker béar and socket: attached to the large -

't _bfﬁg_bic":&:‘k Ce

bolt that holds the wbratlon dam' j
16 With the rubbing. bluck an
point {points openy; insert a D 50:1
betweéen the contact surfa “inse
screvwdriver Jntothe slot between he bre
plate and the point base 1o ad]ust the gap.
The gap is correct wheri ‘g slight amount of
drag is felt as the feeler gauge Is iithclrawn,
17 Inspect and fit the rotor and. distributor
cap as desoribed in Section 35,
18 Whenever new ignition paints are fitted
or the- origrnal points are cleaned, the dwell
angle must be checked and adjusted. Preciss
adjustment of the dwell angle requires an
instrument called a dwell metér. Combination
tach/dwell meters are commonly avarlabie at
reasonablc cost from auto parts’ stores.
1% If a dwell meter is not availabié,-the ini-
tial adjustment described above will he suffi-
cient until 4 competent automotive repair
facility can adjust the dwell angle for you.
20  Hook the dwsll meter up following the
manufacturer's instructions.
21 BStart the engine and aliow it to run at
idle until nermal operating temperature is
reached f{the engine must be warm to obtain
an accurate reading). Record the dwell read-
ing on the meter. [f the reading is not within
specifications it will need to be adjusted,
22  Dwell angle specifications can be found
in this Chapter's Specifications and on the
VEC! label or tune-up decal In the engine
compartment. K there's a discrepancy
between the two, assume the VECI label or
tune-up decal is correct.
23 If the dwell angle is incorrect, readjust
the point gap as described above in Step 16,
Repeat this process until the mester reading is
as specified. Note: Opening the point gap will
decreass the dwell reading while closing the
point gap will increase the dwelf reading.

27 Pre-heat air cleaner check
{carburetted models) {every
20,000 kilometres or 12 months)

1 Carburetted engines are equipped with
a thermostatically conirolled air cleaner
which draws air to The carburettor from differ-
ent locations, uependmg upen engine tem-
perature.

.2 This is.a visual check. [f access.is hm-

ited, a smail mirror may have to be used.

3  Open the bonnet and locate the damper

door inside the air cleaner assembly. It is
inside the long snorkel of the air cleaner
housing.

4 if thete is a flexible air duct attached to
the end of the snorkel, leading to an area
behind the grilis, discennect it at i snorkel
This-will-enable:! you to look throughi thié shd
of the snorkel dnd see the dampér indide:” A

miitor' may berieéded if you can’t Iook safeiy
.‘ Inio Jiheend of the snorkel -
- The check should be done when the

engme is-cold: ‘Bt Ft'the enging -and* Iook

through the snorkel:at the dampet;, wh!ch

should rrove 1o a closed p03|t|cm Wlth ihe

rin place.

281 The bolf which secure the body to
the frame- ay become loose during
extended severe use - they must be

checked for tightness as a regular
maimenance procedure

damper closed, air cannot enter through the
end of the snorkel, but instead enters the air
cleaner through the flexible duct attached to
the exbaust manifeld and the heat stove pas-
sage.

8  As the engine warms up to operating
temperature, the damper should open to
allow air through the snorkel end. Depending
on outside temperature, this may take 10 to
15 minutes. To speed up this check you can
reconnect the snorke! air duct, drive the vehi-
cle, then check to see if the damper is com-
pletely open.

7 Ifthe thermostatic air cleansr isn't oper-
ating properly , see Chapter 6 for more infor-
mation.

28 Body mounts check
and tightening (every
20,000 kilometres or 12 months}

Frefer to Musiration 28.1
1 There are ten body mounting nuis and
bolts on wagon and hardtop models (see
illustration). Utility models use twenty
mounting fasteners. These should he
checked for tightness periadically if the vehi-
cle has been put to sevare use,
2 Fie'ri'jb\iel any:dirt or mud from around
the'héédé"éf thé nlis and bolts,
----Use a torque wrench to tighten all the
boiis. any missing components.

-4 Refer to s torques’ Tisted in this Chap-
ter's Specn‘: ations

20_ 000 kll'orﬂﬁ'etres ar 12 months]
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to clean brake parts. Use brake system
cleaner orly! Try to use non-asbestos renewal
parts whenever possible.

Mote: For detaifed photographs of the brake
system, refer to Chapter 8.

1 In addition to the specified intervals, the
brakes should be inspected every time the
wheels are ramoved or whenaver a defact is
suspected. Any of the following symptams
could indicate a potential brake system
defect: The vehicle pulls to one side when the
brake pedat is depressed; the brakes make
squealing or dragging noises when appilied,
brake pedal travel is excessive; the pedal pul-
sates; brake fluid leaks, usually onto the
inside of the tyre or wheel,

2 Looszen the whesl lug nuts.

3 Raise the vehicle and place it securely
on jackstands.

4  Remove the wheels (see Jacking and
towing at the front of this bock, or your
owner's manual, if necessary).

Disc brakes

Refer to fusiration 28.5

5 Thers are two pads {an outer and an
inner} in each caliper. The pads are visibie
through inspection holes in each caliper (see
illustration).

& Check the pad thickness by looking at
each end of the caliper and through the
inspection hole in the caliper body. [f the lin-
iy material is less than the thickness listed in
this Chapters Specifications, renew the
pads. Nate: Kesp in mind that the lining
material s riveted or bonded to a melaf back-
ing plate and the metaf portion is not included
in this measurernent. If the lining is of the riv-
eted type, it will be impossihie to measure
the amount of pad remaining above the
heads of the rivets using this method. the
calipers will have to be at least partially
remaved to check this.

7 M itig difficult to determine the exact
thickness of the remaining pad material by

29.5 Itis not necessary to completely disassembie the front
brakes in order to check the pad thickness - simply
remove a wheel and leok through this window

"

29,12 If the lining is bonded to the brake shoe, measure the lining
thickness from the cuter surface to the metal shoe, as shown
here; if the lining is riveted o the shoe, meastire
from the lining outer surface to the rivet head

the above method, or if you are at all con-
cerned about the condition of the pads,
remaove the caliper(s) for further inspection
{refer to Chapter 9).

8  Oncethe calipers are removed, measure
the pad thickness with a dial or vernier
caliper,

8 Measurg the disc thickness with a
micrometer to make sure that it still has ser-
vice e remaining. If any disc is thinner than
the specified minimum thickness, rengw it
{refer to Chapter 9). Even if the disc has ser-
vice fife remaining, check its condifion. Look
for scoring, gouging and bumed spots. [t
these conditions exist, remove the disc and
have it resurfaced {see Chapter 9).

10 Before refitting the whesls, check all
brake lines and hoses for dammage, wear,
deformation, cracks, corrasion, leakage,
bends and twists, particularly in the vicinity of
the rubber hoses at the calipers. Check the
clamps for tightness and the connections for
leakage. Make sure that all hoses and lines are
clear of sharp edges, moving parts and the
exhaust systent. i any of the above conditions
are noted, repair, reroute or renew the lines
and/or fittings as necessary (see Chapter 9).

Drum brakes

Refer to ifustration 29,12

11 Refer to Chapter 9 and remove the rear
farake drums.

12 Mote the thickness of the lining material
on the rear trake shoes (see iliustration) and
laok for signs of contamination by brake fluid
and grease. If the lining raterial is within 1.0
mmt of the recessed rivets or metal shoss,
renew the brake shoes. The shoes should
alsc be renewed if they are cracked, glazed
{shiny lining surfaces) or contaminated with
brake fluid or grease. See Chapter 9 for the
renswal procedure.

13 Check the shoe return and hold-down
springs and the adjusting mechanism to
make sure they're refitted correctly and in

good condition. Detsricrated or distorted
springs, if not renewed, could allow the lin-
ings to drag and wear prematuraly.

14 Check the wheel cylindsrs for leakage
by carsfully peeling back the rubber boots. If
brake fluid is noted behind the boots, the
wheel cylinders must be renswsd (see Chap-
ter O,

15 Check the drums for cracks, score
marks, deep scratches and hard spots, which
will appear as smail discoloured areas. If
imperfections cannot be removed with amary
cloth, the drums must be resurfaced by an
automotive machine shop (see Chapter & for
more detailed information).

18 Refer to Chapter 9 and refit the brake
drums.

17 Refit tha whesls and snug the wheal lug
nuts finger tight.

18 HRemave the jackstands and lower the
vehicle,

i3 Tighten the whee! lug nuts to the torque
listed in this Chapter's Specifications.

Brake booster check

20 Sit in the driver's seat and perform the
fallowing sequence of tests.

21 With the engine stopped, depress the
brake pedal several times - the travel dis-
tance should not change.

22 With the brake fully depressed, start the
engine - the pedal should move down a liftle
when the engine starts.

23 Depress the brake, stop the engine and
hold the pedal in for about 30 seconds - the
pedal should neithiet sink nor rise.

24 Restart the engine, run it for about a
minute and turn it off. Then firmly depress the
brake several imes - the pedat travel should
decrease with each application.

25 H your brakes do not operate as
described above when the preceding tests
are performed, the brake booster is either in
naed of repair or has failed, Refer to Chap-
ter  for the removal procedurs.
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30.2a The filler piug for the-front differential should be
removed to check the fluid level | .

Parking brake

26 Slowly pulf up on the parking brake and
count the number of ¢licks you hear until the
handle is up as far as it will go. The adjust-
ment should be within the specified number
of clicks listed in this Chapter's Specifica-
tions. If you hear more or fewer clicks, adjust
the parking brake (refer to Chapter 8).

27 An alternative method of checking the
parking brake is to park the vehicle on a
steep hill with the parking brake set and the
transmission in Neutral (be sure to stay in the
vehicle during this checkl), If the parking
brake cannot prevent the vehicle from rolling,
it is in need of adjustment (see Chapter 9),

28 However, on vehicles with rear disc
brakes the parking brake assembly itself
shouid be visually inspected every 12 months
{or whenever a fault is suspected).

29 With the vehicle raised and supported
on jackstands, remove the rear wheels.

30 Remove the rear discs as outlined in
Chapter 9. Support the caliper assemblies
with a coat hanger or heavy wire and do not
disconnect the trake line fram the caliper.

31 Wwith the disc removed, the parking
brake componants are visible and can be
mspected for wear and damage. The linings
should last the life of the vehicle. Howaver,
they can wear down if the parking brake sys-
tem has been [mproperly adjusted, There is
no mmlmum thmkness spemflcanc-n for the

30.2b .,

parking brake shoes, but as a rule of thumb,
if the shoe material is less 0.8 mm thick, you
should rensw them. Also check the springs
and adjuster mechanism and inspect the disc
for deep scratches and other damage. For
more information on the brake system see
Chapter 9.

30 Manual transmigsion, transfer and
differential lubricant level check
{every 20,000 kilometres
or 12 months)

Reler to ifustrations 30.2a, 30.2b and 30.2¢

1 All three of these components have a
filler plug which must be removed to check
the lubricant level. if the vehicle is raised to
oain access to the plugs, be sure to suppart it
safely on jackstands - DO NOT crawl under a
vehicle which is supported only by & jack! Be
sure the vehicle is level or the check may be
inaccurate.

2 Using a wrench, unscrew each fill plug
{see illustrations) and use a finger to reach
inside the housing io determine the lubricant
level. The level should be at or near the bot-
tom of the plug hole.

3 W itisn't, add the recommended fubri-
cant through the pug hole with a pump or
squeeze bottle,

4 ' Refif and tighten the plug and check-for
teaks after the first few kilometres of driving:

every time the redr differeitizi is 'c-he_k:k_e'_d

30.2¢ Don't forget to check the transfer
lubricant using the same method
as for the differentials

31 Spark plug renewal {petrol
engines) (every 20,000 kilometres
or 12 months)

Refer fo ilustrafions 31.1, 31.4 and 37.5

1 Spark plug renewal requires a spark
mug socket which fits onto a ratchet spanner.
This socket is lined with a rubber grommet to
protect the porcelain insulator. of the spark
plug and to hold the plug whils you ingsrt it
into-the spark plug hole. You will alsp nead a

i

wrre type fesler gauge to check and atfust

31 1 Toals requlred 10r changlng spark plugs

1 Spark plug socket - This Wil havé special paddmg insicle to
protect the spark plug's porce!a
2 Torque wrench - A.fthough notman
best way to énsure the pfugs are r:ghtened proper.-‘y
3 Ratchet- Standard hand o8/ to Fitdhe s _
Exterisiori Dependrng o iodel dne accessones you maji

rnsufaror
tory, using this tool is the

'spar p!ug sockef
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the spark plug gap and a torgue wrench to
tighten the new plugs to the specified torque
[see illustration).

2  If you are renewing the plugs, purchase
the new plugs, adjust them to the proper gap
and then remew each plug one at a2 fime.
Note: When buying new spark plugs, it's
essantial that you obtain the correct plugs for
your specific vehicle. This information can be
found in the Specifications Section at the
baginning of this Chapler, on the Vehicle
Emissions Confrel information (VECH) tabel
focated on the underside of the bonnet or in
the owner’s manual, If these sources specify
different plugs, purchase the spark piug tvpe
specified on the VEC! label because that
information is provided specifically for your
engine.

3 Imspect each of the new plugs for
defects. If there are any signs of cracks in the
porcelain insuator of a plug, don't use it.

4 Check the electrade gaps of the new
plugs. Chack the gap by inserting the wire
gauge of the proper thickness between the
electrodes at the tip of the plug {see ifustra-
tion). The gap between the electrodes should
be identical to that listed in this Chapter's
Specifications or on the VECI label. If the gap
is incarrect, use the noiched adjuster on the
feeler gauge bedy to bend the curved side
electrode slightly {see illustration).

5 i the side electrade is not exactly over
the centre electrode, use the notched adjuster
to align them. Caution: if the gap of a new
plug must be adjusted, bend only the base of
the side electrods - do not touch the Hp.

Removal

Refer to ftustrations 31.6 and 31.8

6 To pravent the possibility of mixing up
spark plug wires, work on one spark plug ata
time. Remove the wire and boot from one
spark plug. Grasp the oot - not the cable -
as shawn, give it a half twisting motion and
pull straight up (see illustration}.

7 If compressed air is available, blow any
dirt or foreign material away from the spark
plug area before proceeding {a common
bicycle pump will also work).

31.8 Renew one spark plug at a time to
avoid confusion with the spark plug wires

L

31.4 Spark plug manufacturers
recommend using a wire-type gauge
when checking the gap - if the wire does
not slide between the electrodes with a
slight drag, adjustment is required

31.5 To change the gap, bend the side
electrode only, as indicated by the arrows,
and be very careful not to crack or chip
the porcelain insulater surrounding
the centre stectrode

31.6 When removing the spark plug
wires, pull onty on the boot and
twist it back-and-forth

—- TWIST AND PULL

8 Remove the spark plug (see iliustra-
tion).

5  Whether you are renewing the plugs at
thig time or intend to reuse tha old plugs,
coempare each ald spark plug with the chart
shown on the inside back cover of this man-
val to determine the overall running condition
of the engine.

Refitting
Refer to iustrations 31.10a and 31.108

10 Pricr to fitting, apply a coat of anti-seize
compound to the plug threads {see ilustra-
tion). It's often difficult to insert spark plugs

into their holes withcut cross-threading them.
To avoid this possibility, fit a short piece of
rubber hose over the end of the spark plug
{=see llustration). The flexible hose acts as a
universat joint to help align the plug with the
Mug hole. Should the plug begin te cross-
thread, the hose will slip on the spark plug,
preventing thread damage. Tighten the plug
to the torque listed in this Chapter's Specifi-
cations.

11 Attach the plug wire to the new spark
plug, again using a twisting motion on the
boot until it is firmly seated on the end of the
spark plug.

31.10a Anti-seize will help prevent future
problems with removing them

31.10b A length of rubber hose will save
time and prevent damaged threads
when refitting the spark plugs
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12 Follow the above. procedure for the

remaining spark plugs, rerawing them one at a
time to prevent mixing up the spark plug wires.

32 Carburettor choke check {every
20,000 kilometres or 12 months)

Refer ta iflustration 32.3

1 The choki opgrates when the engine is
cold, and thus this check can only be per-
formed before the vehicle has been started
for the day. .

2  Open the bennet.and refmove the top
plate of the air- cieaner atssemblg.ur i any vac-
uum Hoses must e disconnected, make sure
el tag the hoses for refitting in their ariginal
positions. Place the top plate and fasteners
aside, out of the way of moving engine ¢com-
ponents.

3 Look at the cénire of the air cleaner
housing. You will notice a flat plate {arrow) at
the carburettor opening (see illustration),

4  Press the accelerator pedal to the floor.
The plate should close completely. Start the
enging and then watch the plate at the carbu-
rettor. Warning: Do not pesition your face
directly over the carburettor, as the engine
could backfire, causing serious burms. When
the engine: s‘tarts, the. choke plate should
open slightly.

5 . Allow the engine to contmua mnmng at
an idle speed. As the engine warms up to
operating temperature, the plate should
slowly apen, allowing more cold air to enter
through the top of the carburattor. it will be
necessary to tap the throttle periodically to
allow the choka to move.

6  After a few minutes, the choke plate
should be fully open to the vertical positicn.
Press quickly on the accelerater 1o make sure
the fast idle cam disengages.

7 You will notice that the engine speed
corresponds with the plate opening. With the
plate fully closed, the engine.should run at a
fast idle speed. As the piate opens and the
throttle is moved to disengage the fast idle
cam, the engine speed will decrease.

&  If there is any problem with the opera-
tion of the choxe, refer to Chapter 4.

_33 Exhaust Gas He !_rculatlon {EGR)
. ystem check {petrol engmes]

" .(évery 20,000 kilometres

i 0r12 m nths]

Note. T EGH ¥ .'_em iS nof fitted on aft

to move renew the.EGH:' aive |fl_ln__qlq1_.l_l‘.")‘t

32.3 The choke blade”
{arrow) is located at the
top of the carburettor:

about the condition of the vaiva, comiparé the
free movement of your EGR valve with a new
valve.

4 Refer to Chapter 6 for more information
on the EGR system,

34 Valve clearance adjustment
{4.2 litre petrol and diesei
engines) (every 20,000 kilometres
or 12 months)

Refer to iMustration 34.3

1 Make sure the engine is warmed up to
operating tar’ﬁp‘erature before beginning this
procedure. The adjustments must be made
with the engine not running.

2  Refer to Chapter 2A and remove the
valve cover, then use the crankshafl pulley
and timing cover rmarks, to position the num-
ber one piston at TOC on the compression
stroke {see Chapter 2A). Note: Vetify TDC for
the number one piston by observing that both
of the foremost two valves are closed and
their rocker arms are loose.

3 On petrol engines, measure the clear-
ances of valves numbered 1, 2, 3, 6, 7 and
10. On diesel engines set valves numbered 1,
2,4, 5, 8 and 9 as counted from the front of
the engine {see illustration) Insert a feeler
gauge oi the specified ihickness (sae this
Chapter's Specifications) between the valve
stem tip and the rocker arm. The fesler yauge
should slip betweén the valve stem tip and
rocker arm with a slight amount of drag.

4 i the clearance is ingorrect {00 0088 oF
oo tight), loosen the locknut and tum the

'_'ad]uﬁtmg SErew slowly until ¥di can feel @
'sl|ght ‘drags on the feeler gauge as you with-
“draw it fromT between the valve stem tip and

the rocker arm.’ .
5  Once the clearance is adjusted, hold the
adjusting sCréw with a screwdriver (to keep! :t
from turmng) ane -hghtsn 1he Iocknut to the

valves 4, 5,8, 9, 171:and 12 on petrol engines
(see illustration 34.3}. On diessl engines, sat
valves numbered 3, 6, 7, 10, 11 and 12.
7 if necessary, repeat the adjustment pro-
cedure described in Steps 3; 4.and 5 until all
the valves are adjusted io spemﬂcatrons
8 Refit the valve covers. :

i

34 Spark plug w:re distributor cap
and rotor check and renewal -
(petrol engines} {every
40,000 kilometres or 24 months)

Refer to iflustrations 35.11 and 35.12

1 The spark plug wires should-be checked
whanever new spark plugs are fitted.

2 Begin this procedure by making a visual
check of the spark plug wires while the engine
is running. in a darkened garage [make sure
there is. adequate ventilation) start the engine
and observg:gach plug wire. Be careful not to
come into contact with any moving engine
parts. If there is & break u} e, wire, your wili
seg arcing or a small sp_ar- att €rdamaged
area. If arcing is noticed, m ; note to obtain
new wires, then allow the el ;
cheek the distributor cap and rétof
3  The spark plug wires should be
inspected one at a.time to prevent mixing up .
the order, which is essential for proper enging =+
operation (see illustration). Each ariginal
plug wire should be numbered to help iden-
tity its location. If the number is illegible, a
plece of tape can be marked With the correct

the boot haIf _tum and pull the boot free Do
not pull on th wn*e |1self

play- Check the clearance of the emammg

'_w:re sharply
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34,3 With the number one pisten at TDC on the compression
_stroke, adjust valves 1, 2, 3, 8, 7 and 10. With the piston
at TDC on the exhaust stroke the first two valves will

be tight - adjust valves 4, 5,8, 9, 11 and 12

8 Remove the rubber boot {if equipped)
and disconnect the wire from the distributor.
Again, pull only an the rubber boot. Check for
corrosion and a tight fit, Renew the wire in
the distributor.

9 Inspect the remaining spark plug wires,
making sura that each one is securely fas-
tened at the distributor and spark plug when
the chack is camplete.

10 If mew spark plug wires are required,
purchase a set for your specific engine
rmaodel. Bemove and renew the wires one at a
time to avaid mix-ups in the firing order.

11 Detach the distributor cap by loosening
the cap retaining screws {see illustration).
Laok inside it with & bright light for very small
cracks, carbon tracks and worn, burned or
loosa.

12 Puli the rotor off the distributor shaft and
examineg it for the same Kinds of tiny cracks
and carbon tracks (see illustration}. Renaw
the cap and rotor if any damage or defects
are noted. |t is a good idea to renew the rotor
whenever the spark plugs are renewed.

13 It is common practice to fit a new cap
whenever new spark plug wires are fitted, but
ff you wish to continue using the old cap,
make sure that you inspect it carefuily.

14 When fitting a new cap, remove the
wires from the old cap one at a time and
attach them to the new cap in the exact same
tocations.  Note: If an accidental mix-up
oocurs, refer to the firing order Specifications
af the beginning of this Chapter.

36 Automatic transmission fluid and
fitter change {every
40,000 kilometres or 24 months)

Refer to ifustrations 36.6, 36.8, 36.9, 36.71a,
36.11b, 36 71cand 36.11d

1 At the specified intervals, the transmis-
sion fluid should be drained and renewed.
Singe the fluid wilk remain hot long after driv-
ing, perform this precedurs oniy after the
enging has cooled down completely.

S
A

CHARRED OR
FERGDED TERMINALS

3512 Shown here are some of the common defects to laok for
when inspecting the distributer cap {if in doubt about its
condition, fit a new one}

WORN OR DAMAGED
ROTGR BUTTON

35,11 Remove the distributar cap to renew the rotor and to check
the condition of the cap - it will usually fast longer than the rotar,
hut it is good praciice to renew them both at the same time

36.6 Draining the transmission fluid

2  Before beginning work. purchase the
specified transmission fluid (see Recom-
mended {ubricants and fluids at the front of
this Chapter) and a new filter.

3  Other tcols necessary for this job
include a fioor jack, jackstands to support the
vehicls in 2 raised position, a drain pan capa-
bie of holding at least ten litres, newspapers
and clean rags.

4 Raise the vehicle and support it securely
on jackstands.

5  Detach the transmission pan rock shield
{if equipped).

& Place the pan beneath the transmisston.
Remove the drain plug and allow ali the fluid
to drain completely [see illustration).

¥  Remowve the transmission pan bolts. If
required, carsfully tap on the pan to break the
layer of gasket betwesn the pan and the
transmission case. Note: Levering between
the pan and the transmission case with a
screwdriver or gimilar tool may restit fn dam-
age ta the seafing surface on the transmission
case,

e ]

on the Patrol/Maverick is

made simple with this drain plug. Be carefui -

the fluid may be hot!
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36, a Lower the pan and allow the ﬂwd left in It to
drain into a contamer

8 Lower the pan from the vehicle and
drain the remaining transmission fluid from
the pan (see |llustrat|cn}

9 Fiemove the.filter retaining screws from
the valve body and retmove the flter [see
illustration)s

10 Thoroughiy |nspect the boltom of the
par, thé filter and the fluid: Although normally
bright red, transmission fiuid may turn dark
red or brown during normal use. If you find
the fluid very dark coloured, or if it amslls
burnad, it usually indicates the transmission
has been overtieated., If you find small pieces
of metal or clutch material in.the pan or fiter,
it |nd|cates wear ‘or damage { have occurred to
the internal parts'or clutches. if you have any
soncerns about the condition of your trans-
mission Hased on what you find in the fluid;
pan and’ filter it's a good |dea to take your
vehicla to yoUr dealer or a transm[ssmn shop
for further evaiuation.’

11 Clean the pan w:th salvent--and dry it
with comprassed air if avallable
magret thoroughly (see i 1rat|on) Use =
gasket scraper to remove any _1raqes of oid
gasket material remaining on the fransmis-

sion case or valve body (see tllustration}.
Note: Be very careful not to gouge the deli-
cate aluminium gasket suiface on the valve
biody.. Fit a new fitter and gasket (see Hlustra-
tion). Lubricate the Q-ring for-the filter with
ATF to ease refitting (see illustrations}.

12 -Make sure the gasket surface on the
transmission.pan is ciean, then fit a new layer
of gasket sedler to the pan. Place the pan
against the fransmission case. Working
around the pan, tighten each bolt a little at a
time to the torque listed in this Chapter's
Specifications. Do not, overtlghten these
boits.
13 Lower the \reh:cle and ad he spemﬂed
type of automatic transmrssmn fILud through
ths fillsr tu be {see Section 8.

14 with thé transmission in Park and the
parking brake sét, start the engine.  ~

15 Move the gear selector through each
range and back to Park. Check the fluid level
and add fluid, if necessary, until the level is
within the correct range on the dipstick.

16 Check under the vehicle for leaks during
the first few trips. Check the fluid level again
whan the transmission is hot {(see Section &).

38.9 The filtar should be removed and renewed whenever

the pan is removed

37 Manual transmission, transfer

and differential lubricant change
(every 40,000 kilometres or
24 months)

Refer to fiustrations 37.3a and 37.3b

1 Raise the vehiciz and support it securely
on jackstands.

2  Moave a drain pan, rags, newspapers
and tools under the component being ser-
viced first.

3 Remove the drain plug at the bottomn of
the case and allow the lubricant to drain into
the pan (see Hlustrations}.

4 After the lubricant has drained com-
pletaly, refit the plug and tighten it securely.

5  Remove the fill piug from the side of the
case. Using a hand pump, syringe or funnel,
fill the unit with the specified lubricant until it
is leval with the lower edge of the filler hole.
Refit the fill plug and tighten it securely,

&  Lowerthe vehicle.

7  Drive the vehicte for a short distance,
then check the drain and fill plugs for leakags.

ELc i?ﬁ-‘-.:



Chapter 1 Tune-up and routine maintenance

36.11c Do not forget to fit 2 new O-ring on the new filter.

'

38 Coaling system servicing
{draining, flushing and refilling)
(every 50,000 kilometres or
24 months)

Warning: Do not alfow antifroeze to come in
contact with your skin or painted surfaces of
the vehicle. Rinse off spills immediately with
plenty of water. Anfifreeze js highty toxic if
ingested. Never leave antffresze lying around
in an open condafner or in puddifes on the
floor; chifdren and pets are afiracted by it's
sweet smelf and may drink it. Check with local
guthorities about disposing of used anti-
freeza. Many communities have coffection
cenfres which will see that antifreeze is dis-
posed of safaly.

1 Periodically, the cooling system should
be drained, flushed and refilad to replenish
the antifreeze mixture and prevent formation
of rust and corrosion, which can impair the
performance of the cooling system and
cause engine damage. When the cooling sys-

37.3a The front differential has a convenient drain plug . . .

tem is serviced, &l hoses and the radiator
cap should be checked and renewsd if nec-
assary.

2 Apply the parking brake and block the
wheels. Warning: {f the vehicis has just been
driven, wait several hours to alfow the engine
to coof down before beginning this proce-
dure.

3 Move a large container under the radia-
tor drain to catch the coolant, The radiator
drain plug is located on the lower tank of the
radiater. Open the drain fitting {a pair of piiars
may be required to turm it}

4 On 3.0 litre engines and fuel injected
engines, loosen the air bleed plug at the ther-
mostat housing. Remove the radiator cap
and aflow the radiatar to drain, then, move
the container under the driver’s side of the
engine block. Remove the engine block drain
plug (located under the axhaust manifold)
and allow the coolant in the biock to drain
{see ilustration 39.3). Note: Frequently, the
coolant will not drain from the block after the
plug is removed. This is due to a rust layer

373b ..

o

36.11d The O-ring must be fully seafed in place
hefore the unit is refitied

. as does the rear differential

that has built up behind the plug. insert a
Fhifips screwdriver inta the hole to break the
rust barrier,

5  While the coalant is draining, check the
condition of the radiator hoses, heater hoses
and elamps (refer to Section 9 if necessary).
5] Renew any damaged clarnps or hoses.
7 Cnge the system is completaly drained,
flush the radiator with fresh water from a gar-
den hose until it runs clear at the drain. The
flushing action of the water will remove sedi-
ments from the radiator but will not remove
rust and scale from the engine and cooling
tube surfaces,

8 These deposits can be remaved with a
chermnical cleaner. Follow the procedure out-
lined in the manufacturer's instructions. If the
radiator is severely corroded, damaged or
laaking, it should be removed (see Chapter 3)
and taken to a radiator repair shop.

8  Remove the overflow hose fram the
coclant reservoir and flush the reservoir with
clean waler, then reconnect the hose.

10 Close and tighten the radiator drain fit-



40.2 The evaporatien canister is located in the engine
compartment - check it for cracks if you

detect a petrol adour

ting. Refit and tighten the block drain plug.

11 Place the heater tamperature control in
the maximum heat position.

12  Slowly add new coolant {a 50/50 mixture
of water and antifreeze) to the radiator until
it's full. Add coolant to the reservair up to the
lower mark. Tighten the air bleed plug, if
equipped.

13 Leave the radiator cap off and run the
engine in a weli-ventifated area untll the ther-
mostat cpens (Coolant will begin flowing
through the radiator and the upper radiator
hase will become hot).

14 Turn the engine off and let it cool. Add
more coolant mixture to.bring the level back
up to the kip on the radiator filler neck.

15 Squeeze the upper radiator hose to
expel air, then add more coclant mixture if
necessary. Penew the radiator cap.

16 Startthe engine, allow it 1o reach normal
operating temperature and check for leaks.

39 Front hub and wheel bearing
check, repack and adjustment
_{every 54,600 kilometres or
24 months)

1 Thi aivics for the front hubs and wheel
bearings is very involved and complex. The
entire procedure is detailed in Chapter 8.

2 Asimple check of the hubs can be done
at more freguent intervals. Remove a holt
frarmn the bottom of each swivel hub assem-
bly. There should not be any signs of water
dripping out.

3 Insert. a. wire into the hole. Move it
around and then remove it aAd éxarmine it to
check for debrisor mud, .

4 I there i is apparent water accurnulatmn
or chvigus wear, refar o hap ef 8 for the
rompiete service procedur o
& Refit.the bolt and tlghten |t to the orqua
'specﬁ“ ication ||stecl : pter. ;

40 -Evaporative emissions control
system check {petrol engines)
(every 40,000 kilometres or
24 months) :

Refer to iflustration 40.2

1 The function of the evaporative emis-
sions control system is to draw fuel vapours
fromm the fuel tank and fuel system, store
thern in.a charcoal canister and route thermn to
the inlet manifold during normal enging eper-
ation.

2 The most common symptom of a fault in
the evaporative ermissions system is a strong
fuel daor in the engine compartment. If a fuel
door is detected, inspect the charcoal canis-
ter, located in the front of the engine com-
partment {see Mlustration), Check the canis-
ter and all hoses for darmags and deteriora-
tion.

3 The evaporative emissions control sys-
tern is explained in more detad in Chapter 6.

41 Fuel filter renewal (every
40,000 kilometres or 24 months]

Warning: Petrof is exireftely flammable, so
take extra precautions whén you work on any
part of the fuel systern. Don’t smoke or allow
open flames or bare fight bulbs near the work
area, and don’t wotk in a garage where a nat-
ural gas-type appliance (such as a waler
heater or clothes dryer} with a pifot Jlight is
prasent.- Since petrol Is carcinoganic, wear
latex gloves when there's a_possibility of
béing exposed to’ fue! and, if you spiff any
fuel on. your'skm ‘Hnse it qff rmmed;areiy with

f\ln bad shap
Jrenew them _Siids off the old clarnps and fit

‘new ones.

41.2 The fuet filter can cause many performance problems - i
shouid be renewed as a regular part of the service schedule.
One had tank of petrol can cleg the fiiter completely

guisher on hand.

1 This job should be done with the engine
cold {after sitting at least three hours). Place a
metal container, rags or newspapers under
the filter to catch spilled fuel.

Carburetted models

Refer to illustration 412

2 The fuel fiker is located in the engine
compartment [see illustration). Locate it and
place 4 container or some rags beneath it.

3 Obtain a golf tee, a tapered punch or
another tapered object ic insert into the fual
inlet hose 1o prevent leakage.

4  To renew the filter, reisase the clamps
and shide thern down the hoses, past the fit-
tings on the filter.

5  Carefutly twist and pull on the hoses to
separate them from the filter. Insert the plug
into the inlet hose. If the hoses are in bad
shape, now would be a good time to renew
them. Slide off the old clamps and fit new
hes.

6 . Pull the fiter out of the clip and fit the
new ong, then hook up the heses and reposi-
tion the clamps. Note that the arrow on the
filter must point in the direction af fuel flow
ftoward-the carburettor). Start the.engine and

_check carefully for leaks at the fiiter hose

conneclions.

Fuel injected models

Warning: Refer to Chapter 4 and depressur-
ize the fuel system before remaving the filter!
7  Locate the fusl filter under the bonnet
near the battery. Place a container or some
rags beneath it

. Yo renew the filter, release the clamps
and slide them down the hoses, past the fit-
tings on-thefliter.
9. Garefuiiy twist and pull on the hoses to
separate"t m-from the filter. If the hoses are
oW wolid be a good | tife to
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10 Pull the filter out of the clip and fit the
new one, than hook up the hoses and reposi-
tion the clamps. Note that the arrow on the
tilter must point in the direction of fual flow
{towards the engine).

11  Renew the fuse previously removed dur-
ing the fuel pressure relief procedure. Start
the engine and check carefully for leaks at
the filter hose connections.

Diesel models

12  Drain the fusl fiker completely into a
container (refer to Section 20).

42,1 Check the
cyclone pre-air
filter frequently
when driving in
sandy or dusty
conditions

12 Disconnact the wiring at the base of the
fuel filter. Unscrew the water sensor from the
base of the filter.

14 Using an adjustable filter removal toal,
remove the fifter.

15 Apply a small amount of fuel or oil to the
gasket on the new filter. Refitting is the
revarse of removal. Tighten the new filter 2/3
of a turn after the gasket first makes contact
with the adapter. )

16 Bleed the fuel system {refer to Chap-
ter 4C).

42 Cyclone pre-air filter check
{every 40,000 kilometres
or 24 months)

Refer to ustration 42,1

1 The cyclone-type pre-air filter is located
in the air infet duct upstream of the main air
filter [see illustration). If the vehicle has been
cperated in extremely dusty or wet condi-
tions, check it frequently.

2 Remove the main air ducts.

3 Fuil the rubber water covser from ihe
small lower tube and dump out any collected
water or debris. Clean the unit thoroughly
with a damp rag.

4  PRenew the two large ducts and the
lower duct seal.

43 Oxyqgen sensor check {fus!
injected models only} {every
40,000 kilometres or 24 months})

Refer to Chapter 6 for this procedure.

44 Timing belt renewal

{3.0 litre models] (every
100,000 kilometres)

Refer to Chapter 28 for this pracedure.
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Suspension and steering systems
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Section
Steering gear - removal and refitting.... . e M
Swivel hub (knickle flange) - removal d reflt‘tmg See Chapter §
Steering linkage - inspection, rernoval and refitting........... 10
Steering whesl - removal and refitting ..o 9
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Torque specifications N
Front suspension
Leaf spring Bols e e e e V& to 102
Panhard rod 10 frame DOR .o e et et e 157 to 186
Panhard rad to axie bolt ... - 127 to 167
Radius rad rear MU e e s e s sren s e et b eeeaan 931 123
Radius rod fIont DU (oot e e s s e aa 157 to 216
Shock absorber nuts
Leaf spring models
DB« s e ettt e e e e e eae s e e e e 201023
LOWWET v a7 to 65
Coitspring mModels . e 45 1o 52
Stahiliser bar bracket BolS. ..o e 2510 32
Stabiliser end nuts ... 2010 23
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Rear suspensicn

Leaf SRHND BOMS 1ovrverveere e crmns s sassen et bns s e e ab s cne s s

Panhard rod to frame bolt ..
Panhard rod to axle bolt ...

Radius rod to frame bolts

LUDHOET cevvvevonsrismmss e rr s nmas sr s esdsammns ns e 2 aees o e Aee s e e e

[ Ie T OO
Shock absorber nuts
Leak spring
Upper ...
Lower .....
Coil NG e e e
Spring U-Bolt nuts v e s
Stabiliser bar link nuts ...

Stabiliser bar Bracket NMUES ... e et e s e e e

Steering

Pitman arm-to-steering shaft nut ..o

Power steering pump bolts ...
Power steering pulley nut ...
Steering shaft pinch boits ...

Steering gear mourting NUIS ...
Steering wheel-to-steering shaft hub nut..

Rod end Ball St NULS oo e s

Wheel Iug NUES o

1  General information

Front suspension

Refer to itustration 1.7

All of the vehicles covered by this man-
ual utitise & solid front axle. The tront axle
coensists of a one plece steel housing and
axle tube assembly ffar more information an
the internal componertts of the front axle, see
Chapter B). Most utility and cab chagsis mod-
sls use a pair of shock absorbers and a pair
leaf springs to conirol vertical and iateral
movement of the front axle, All other models
use two control arms, a pair of shock
absorbers and coil springs to conirof vertical
and fore/aft movament of the front axle while
lataral movement is prevented by a Panhard
bar. A stabiliser bar controls body roll on
some modlels. Each stearing knuckle is posi-
tioned by a pair of tapered roller bearings to
upper and lower ends of a yoke welded to the
end af tha axle {see llustration).

Rear suspension

RAefer to ilustration 1.2

* The rear -axle -alse -consists-of a-one
piece steel housing and axle tube assembly
{for more information on the internal compe-
nents of the rear axle, see Ghapter 8) Most
utility and cab chassis models use a pair of

T TR T TR T PRETTETTR TR TIPS

[= W C PN A

76 to 102
137 to 167
117 to 153

FmrTarteakrabes

RAQIUS arm 10 SXIE OIS et ees e e tee e e eaeen reemssams srantems b s s s e 98 10 137

88 to 137
147 ta 177

47 to 65
171023
3010 40
108 & 147
25to 32
32tc 38

235 to 265
31 to 42
54 to 68
39 10 48
84 10 96
2910 39
48 to 54

Sfabifiser bar

-.Coil.sgring

Relay rod

Tie rod

Steering damper
Panhard bar

See Chapter 1

L
10
b
12

1.1 Front suspension and steering components - cail spring modet

7 Suspension.arm

_-Differentiat and axfe housing _ ..
Stesning gear

Swivef lub (knuckie fange)
Pitmar afr

Tie-rod end
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1.2 Rear suspension componerts - coil spring model

Shock absorber

Coff spring

Fanhard bar

Differential and axle housing

W o =

shock abserbers and a pair eaf springs to
control vertical and lateral movermneant of the
raar axle. All other models use four control
arms, a pair of shock absorbers and coil
springs to control vertical and fore/aft move-
ment of the rear axle while 1gteral movemant
is prevented by a Panhard bar. A stabiliser
bar controis body rolf on all models {see
illustration). The rear stabiliser bar can be
disconnected by the driver on some models.

Steering

The powar steering systermn usas a recir-
culating-ball type steering gearbox which
transmits turning force through the steering
linkage (Pitman arm and relay rod assembly)
to the left steering kKnuckle arm, The tie-rod
connects the front wheel to each other, A
steering damper refitted in the linkage

2.2a Front stabiliser bar end link
mounting details (ceil spring model). Mot
all front suspensions use a stablliser bar

5  Stabitiser bar refease spring
6§  Lower suspension arm
7 Upper suspension arm

reduces unwanted kick-back and shimmy of
the steering whesl. A flexible coupling con-
nects the steering column to the steering
gearbox. The steering column is designed to
collapse in the event of an accident.
Frequently, when working on the sue-
pension or steering system components, you
may come across fasteners which seem
impossibie to loosen. These fasteners on the
underside of the vehicle are continually sub-
jected to water, road grime, mud, etc., and
can became rusted or “seized,” making them
extremely difficult to remove. in order to
unscrew these stubborn fasteners without
damaging them (or other components}, be
sure to use lots of penetrating oil and allow it
to soak in for a while. Using a wirs brush to
clean exposed threads will also sase removal
of the nut or bolt and prevent damags to the

2.2b Discornect the ends of the bar from
the link or the release device (arrow)

threads. Sometimes a sharp blow with a
hammar and punch is sffective in breaking
the bond between a nut and bolt threads, but
care must be taken to prevent the punch
from slipping off the fastener and ruining the
threads. Heating the stuck fastener and sur-
rounding area with a torch sometimes helps
too, but isn't recommended because of the
obvious dangers associated with fire, Long
breaker bars and exiension, or "cheater,”
pipes will increase leverage, but never use an
extension pipe on a ratchet - the ratcheting
mechanism could be damaged. Sometimes,
turning the nut or belt in the tightening {clock-
wise} direction first will help to break it loose.
Fasieners which require drastic measuras to
unscraw should always be renewed.

Since most of the procedures that are
dealt with in this Chapter involve jacking up
the vehicle and working underneath it, a good
pair of fackstands will be nesded. A hydraulic
floor jack is the preferred type of jack to 1ift
the vehicle, and it can also be used 1o sup-
port certain components during various oper-
ation. Warning: Never, under any c¢ircum-
stances, rely on a jack fo support the vehicle
white waorking an ft.

Whenever any of the suspension or
steering fasteners are loosened or removed
they must be inspected and, if necessary,
renewed with ones of the zame part number
or of original equipment quality and design.
Torque spsacifications must be followed for
proper reassembly and component retention.
Never attemnp? to heat or straighten any sus-
pensicn or steering components. Instead,
renew any bent ar damaged parts.

2 Stabiliser bar and bushes (front
and rear) - removal and refitting

Note 1: Some muodels are not equipped with
a front andfor rear stabifliser bar. Note 2:
Sorne rmodels are equipped with a rear sta-
biliser bar disconnsction/relegse device,
Refer to Section 8 for information about ser-
vicing Vs component,

Removal

Refer to iffustrations 2. 23, 2 2band 2.3

1 Apply the parking brake. Raise the vehi-
cls and suppaort it secursly on jackstands. It
will be easier to remove the stabiliser bar if
the jackstands are placed under the axle
housing in order to let the vehicle rest at nor-
mal ride height.

2 Disconnect the stabiliser bar from the
end links (see ilustrations). Mote the order |
in which the upper and lower retainers and
gromimets are refitted on the links. If itis nec-
essary tc remove the links, simply unbolt
them from the axle brackets. Note: Some
models use a swivelf joint at the end of the
stabifiser bar. These units are serviced in a
simitar manner, but the joint ifself must be
inspected for deterioration like a He-rod end
would be.

3  Remaove the retaining bolts from the sta-




" pefietdting ail &n the stud threads and allow
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2.3 To disconnect the stabiliser bar from

the axle housing, remove the bush clamp

balts {arrows); inspect the rubber bushes

and renew them if they're hard, cracked
or otherwise deformed

biliser bar bush clamps and detach the bar
from the vehicle {see illustration).

4 Puli the bushes off the stabiliser bar and
inspect them for cracks, hardness and other
signs of deterioration. If the bushes are dam-
aged, renew them. Inspect the bushes in the
lower ends of the links, renswing them if nec-
essary.

Refitling

5  Paosition the stabiliser bar bushes on the
bar.

8  Push the brackets over the bushes and
raise the bar up to the frame. Refit the
bracket bolts but don’t tighten them com-
pletely at this time.

7 - Refit the stabitiser bar end links {or
joints} in the reverse order of remaval.
Tighten the nuts to the torque listed in this
Chapter's Specificaiions.

8 Tighten the bracket bolts to the torgue
listed in this Chapter's Specifications.

3 Shock absorbers (front and rear}
- removal and refitting

Removal

Refar o flustrations 3.2a, 3.2b, 3.2¢

and 3.2d

1 Lloecsen the wheel lug nuts, raise the
vehicle and support [t securely on jackstands.
It will be necessary to piace the jackstands
under the axle housing in arder to let the
vehicle rest at narmal ride height. Apply the
parking brake. Remove the wheel.

2  Remove the upper shock absorber nuts
or bolts {ses illustrations). On stud mournted
shock absorbers, use an open end spanner
to keep the stem fram turning. If the nut
won't loosen because of rust, apply some

it to-soak in for awhile. It may be necsssary to
keep the stud from turning with a pair of lock-
ing pliers, since-the flats provided for.a span-
nef are quite small,

3.'2:.3 -iJ;iper shoek coil spring
" “models {arrow)

3.2¢ All models use a conventional
stud and nut for the lower rear
shock absorber mount

3  Remove the lower shack mount nuis or
bolts and pull the shock absorber out from
the wheel well.

Refitting
4  Foliow the mounting instructions

according o the manufacturer. If you're
renewing the old shocks with gas filled shock

~ absorbers, do not cut the retaining strap on

the new shock until the top of the shock has
been firmly mounted.

5 Move the shock absorber back-and-
forth to ensure the grommets are centred in
the mounts. Tighten the nut foosaly, then
guide the lower end into position.

6§ Release the retaining strap (if equipped).
7 Refit the lower mounting bolts or nuts
and tighten the fasteners to the torgues listed
in this Chapter's Specifications.

4  Leaf springs and bushes -
. removal and refitting

- Bush---checkandrenéwaf -

1 Al leaf springs are fitted with 2 two
piece bush that is pressed into each spring
eye. The bushes should he inspected for
cracks, damage and looseness indicating

3.25. Lower front shock mount for coil
" spring-equipped vehicles

3.2d The upper rear shack ahsorber is
mounted directly to the frame
rail with a nut and boit

excessive wear. To check for wear, jack up
the frame until the weight is removed from
the spring bush. Prise the spring eye up and
down with a long bar to check for movement.
If there is considerable movement, the bush
iz worn ard should be renewsd.

2 The leaf spring bushes have a two plece
design and can be removed by inserting a
screwdriver into the inner diameter of the
bush half and pushing outward. If the bushes
won't loesen because of dirt and rust, apply
some penstrating oil between the spring eye
and bush and allow it ta sqak in for awhile.

2 Coat the inside of the spring eye with a
thin fayer of chassis grease and press the
new bush into position. )

Spring

Remeval

Note: This procedure applies to both the
front and rearleaf spring assemblies. We rec-
ommend that you do one side at a time, fo
keep the axle under controf and so you'll have
one side to Use as a "guide” to reassambly,

4 - . Loosen the front er-rear wheel lug-nuts; - -

raise the front or rear of the vehicle and sup-
port It secursly on jackstands. Position the
jackstands under the chassis in order to allow
the springs to extend. Remove the wheal,
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5.5 Compress the coil spring evenly until it can be removed. The
bump stop inside the spring has to be disconnedted

e

and dropped inside the spring first

S  Position a floor jack under the axle and
raise the jack just encugh to support the
weight of the axle.

68 Remove the lower shock mounting fas-
teners (see Section 3) and move the shock
absorber aside.

7 Unscrew the U-boit nuts, then remove
the spring tie plate and the U-bolts from ths
axle.

8  Remaove the spring-to-shackle bolt,

9 Remove the spring eye-to-frame
kracket bolt and remove the spnng from the
vahicle,

Refitting

13 Refitting is the reverse of the removal
procedurs. Be sure to tighten the spring
mounting bolts and the spring tie plate U-boit
nuts to the torques listed in this Chapter's
Specifications. The U-boit nuts must be tight-
ened graduaily 10 avoid distorting the hard-
ware. Note: The veficle must be silting at
normal ride height before tightening the fromt
and rear spring mounting bolts. Normal ride
height can be aftained by supporting the
vefticle with a floor jack under the axle hous-
ing.

5 Coil springs - removal and
refitting

Front

Refer to iffustration 8.5

Caution: This procedure requires a special
colf spring comprassor foof avafable at most
auto part stores. Aftempts to perform fhis
procedure without the spring compressor
toof may resulf in personal infury.

1 Loosen the front wheel lug nuts, raise
the front of the vehicle and support it
securely on jackstands. The jackstands must
be positioned under the chassis, not the axle.
Remove the wheels,

2 Hemove the cover from above the axle
bump stop.

3  Remove the nut from the bump stop
stud and allow the stop to fall to the base of
the spring.

4 Obtain a coil spring compressat.

5  Refit the spring compressor and com-
press the coll spring {see illustration).

&  Remove the coil spring from the vehicte.
7 Gnack the spring for deep nicks and
corrosion, which will cause premature failure
of the spring. Renew the spring if thase or
any other gquestionable conditions are evi-
dent.

8  Refit the spring compressar tood and
compress the new coil spring. Flace the bump
stop into the spring. Insern the upper end of
the coil spring and align the lower spring end
with the stap in the lower spring seat.

9  The ramainder of the refitting is the
reverse of removai. Tighten ali fasteners to
the torque listed in this Chapter's Specifica-
ticns.

Rear

10 Loosen tha rear whesl lug nuts, raise the
rear of the vehicle and support it sscurely on
jackstands. Place the jacketands under the
chassis, not the axle. Remove the wheels.

11 Support the axle assembly with a ficor
jack under the differential.

12 Unbclt the siabiliser bar and the shock
absarbers from the rear axle housing (see
Sections 2 and 3).

13 Disconnect the rear axle housing
hreather hose.

14 Slewly lower the axle assembily untit the
coif springs are almost fully extended. Grasp
the lower end of the spring and remove the
apring from the vehicle. Caution; Bs carsfuf
not to rupture the rear brake Aose.

15  Check the spring for deep nicks and car-
resion, which will cause premature failure of
the spring. Renew the spring if thess or any
other questionable conditions are evident.

18 Refitting is the reverss of removal. Make
sure the coil spring is properly seated.
Tighten all fasteners to the targue listed in
this Chapter's Specifications.

6.3 Remove the retaining nut and bolt securing the lower end of
the Panhard bar to the rear axle housing

€ Panhard bar (coil spring models)
- removal and refitting

Refar to iustration 6.3

Note: This procedure applies to front and rear
bars.

1 Raise the front or rear of the vehicle and
support it securely on jackstands.

2  Remove ths retaining nut and bolt from
the frame rail kracket. Note: Some models
have the steering damper connected to the
Panhard rod. On these modefs, discannect
the steering damper from the Panhard rod
and He it out of the way with wire before
termoving any cther balts,

3 Remove the retaining nut and bolt from
the axle tube bracket {see illustration).

4 Remove the Panhard bar,

5 Refitting is the reverse of removal. Be
sure to tighten the fasteners to the torque
listed in this Chapter's Spacifications. Note:
The vehicle must be sitting at normal ride
height before tightening the mounting fasten-
ers.

7 Suspension arms (coil spring
models) - removal and refitting

Note: Aemove and refit only one suspension
arrm at a time 0 avold the possibility of the axle
housing shiffing out of position, which would
make reassembly much more difficuft. If it is
absofutely necessaty o rermove more than one
atf & time, support the axle with a floar jack.

Front

Refer to ifustration 7.7

1 Raise the front of the vehicle and sup-
port it securely on jackstands. Placa the jack-
stands under the chasgsis,

2  Remove the whesl.

3  Suppert the axle assembly with either a
floor jack under the differential ar, prafarably,
two jacks, one at each end of the axle {the
latter optien provides better balance).
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4  Disconnect the stabiliser bar from the
arm if the vehlcle is equipped with one.

5  Disconrigct the tie-rod from the knuckle
{refer to Section 10).

6  Remove the retaining nut from the frame
rail bracket. Rermove the washer and bush,

7 Remove the rsetaining nuts and bolts
from the axle housing [see illustration}.

8  Remove the front suspension arm. I it is
difficult to remove the suspension arm, use
the jack to take weight from the suspension
arm and drive the holts out using a brass drift
with a harmmer.

9  Inspect the bush in the suspension arm
for cracking, hardness and general deteriora-
tion. If it is in need of renewal, take the arm to
a déaler seivice depadrtrment or an automotive
machine shop td have it renewed. Because of
the hydraulic press and adapters required for
this job, it is difficult to do at home.

10 Refitting is the reverse of removal. Be
sure to tighten the fasteners to the torgue
listed in this Chapter's Specifications. Note:
The vehicle must be sitting at normal ride
height before tightening the mounfing fasten-
ars., .

7136 To remove the lower rear
sugpension arm; deétach the nut-and
bolt from the frame bracket . ..

7.7 To remove the front suspension arm, detach the nuts and
bolts from the axle housing bracket {arrow])

7.13a To remove the upper rear suspension arm, detach
the nuts and bolts {arrows) from the axle housing

hracket and the frame bracket

Rear

Refer to ilustrations 7.13a, 7.13b and 7.13¢
11 Raise the rear of the vehicle and support
it securely on jackstands.

12  Support the axle assembly with either a
floor jack under the differential or, preferably,
two jacks, one at each end of the axle {the
latter option provides betier balance).

13  Remove the nuts and boits securing the
suspension arm o the axle housing bracket
and to the frame bracket (see lustrations}.
Remove the suspension arm from the vehi-
cle.

14 Inspect the bush in the suspension arm
for cracking, hardness and general deteriora-
tion. i it i5 in heed of renewal, take it to a
dealer service department or an automotive
maching shop to have it renewed. Because of
the hydraulic press and adapters required for
this job, it is difficult to do at home,

15 Refitting is the reverse of removal. Be
sure to tighten the fasteners to the torgue
listed in this Chapter's Specifications. Note:
The vehicle must be sitting at normal ride
height before tightening the mounting fasten-

ers.

8 Rear stabiliser release - removal,
refitting and adjustment

Refer to Mustration 8.3

Note; This device is fited to some ¢oif spring
suspension medels for use at slow speeds
over very rough ferrain.

1 Raise the vehicle and support it securely
with jackstands. Place the jackstands under
the rear axle housing.

2 Set the operating handle to ENGAGE.

3 Disconnect the stabiliser bar from the
link attached 1o the release assembly {see
illustration).

4 Disconnect the operating cables from
gach other at the cable adjuster.

5 Remove the clamps that secure the rear
cable to the chassis and place the cabie so it
i= free of obstructions.

g8  Digconnect the wiring from the release
unit.

7  Remave the unit from the chassis.

8  Check the cable for signs of damage.
Make certain that it locks and urdocks easiy.
Renew the entire assembiy if necessary.

7.13¢ ... and the axie housing

8.3 Disconnect the stabiliser bar from the
retease assermnbly at this poirt (arrow}
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9.2 Detach the steering wheel cover
retaining screws {on most models)
located on the backside of
the steering wheel

S Refitting is the reverse of removal.

10 Assemble the cable together at the
adjuster. Adjust the cable length so that the
dash handle has less than 1 mm of freeplay.

g Steering whesal - removal and
refitting

Removal

Aefar to iffustrations 8.2, 8.3, 8.4, 8.5 and 9.6
1 Park the vehicle with the whesls point-
ing straight ahead. Disconnect the cabie from
the negative terminal of the battery.

2  Remove the screws securing the steer-
ing wheel centre cover from the back of the
steatfing whesl, if equipped (see illustratiany).
3 On some models, the cover has ng
scraws. In this case, simply use a small
screwdriver to prise it free. Lift the cover off
{see illustration).

4 Disconnect the wiring {see ilfustration).
5  Hemove the steering wheel retaining
nut, then mark the relationship of the steering
shaft to the hub (if marks don't aleady exist
or don’t line up) to simplify refitting and
ansure steering wheel alignment (see Hus-
tration).

AR i

gL

9.3 Lift the centre cover off

6 Use a puller to detach the stsering
wheel from the shaft (see illustration). Don't
hammer on the shaft to dislodge the steering
whesl.

Refitting

7 Taorefit the wheel, align the mark on the
steering wheel hub with the mark on the shaft
and slip the wheal onto the shaft. Refit the
nut and tighten it to the torque listed in this
Chapter's Specifications.

8§ Plug in the electrical connectors and
r=fit the steering wheel pad.

8  Connect the negative battery cable.

10 Steering linkage - inspaction,
removal and refitting

Inspection

1 The steering linkage connects the steer-
ing gear to the fromt wheels and keeps the
wheels in proper ralation to each other. The
Pitman arm, fastened to the steering gear
shaft, moves the relay rod back and forth.
‘The back-and-forth motion of the relay rod is
transmitted directly to the steering knuckle

9.5 Remove the nut and then mark the shaft and the steering
wheel so they can he reassembled in exactly the same position

9.6 It is necessary to use a puller for this operatibn. Do not
attemnpt fo hammer the steering wheel off

9.4 Disconnect the wiring. Make sure that
the negative battery cable has been
disconnected first

on hardtop and wagon maodels. On utility and
cab chassis models, there is also a relay arm
unit which acts as a support for a shorier
relay rod. it transmits the action to the drag
link, which operates the steering knuckle.

2 Atie-rod assembly connects the steer-
ing knuckles of each wheel together. The tie-
rod is made up of a tube, clamps and two tie-
rod ends. A steering damper reduces shimmy
and unwanted forces to the stearing gear.

3 3Bet the wheels in the straight ahead
position and lock the steering whesl.

4  Raise one side of the vehicle until the
tyra is slightly off the pavement.

5 Mount a dial indicator with the neadle
resting on the outside edge of the wheal.
Grasp the front and rear of the tyre and using
light force, wiggle the wheel back-and-forth
and note the digf indicator reading. The
gauge reading should be less than 5 mm. If
the play in the steering system is more than
specified, inspect each steering linkage pivot
point and ball stud for looseness and renew
parts if necessary.

6 Raise the vehicle and support it on
jackstands. Check for torn ball stud boots,
seized joints and bent or damaged linkage
components.

1 A L
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10.8 Use a pair ¢f needle nose pliers to
remove the split pin from the tie
rod end castle nut (arrow)

Removal and refitling

Tie-rod ends

Refer-fo iffustration 10.8

7 'Loosen the wheel lug nuts, raise the
vehicle and suppoit it securely on jackstands.
Apply the parking brake. Remove the wheels.
8  Rermova the split pin and loosen, but do
not remove; the cagtle nut from the ball stud
[see illustration). -

g Using a small puller, separate the ball
stud from the steering knuckle. Aemove the
castle nut and pill the tie-rod end trom the
steering knuckie. Caution: The use of a fork-
separator-type balljoint separator wili most
fikefy cause darnage.to the balljoint boot.

10 If a tie-rod end must be renewed, count
the number of threads showing and jot down
this nurmber t6_ maintain correct toe-in during
reassembly. Loosen the adjuster tube clamp
and unscrew the tie-rad end,

11 Lubricaie tha threaded portion of the fie-
rad end with chassis grease. Screw the new
tie-rod end inte the -adjuster tube and adjust
the distance from the fube to the ball stud by
threading the tie-rod into the adjuster tube
until the sarme number of threads are show-
ing as before (the number of threads showing
on both side of the adjuster tube should be
within three threads of each other). Don't
tighten the adjuster tube clamps yet.

12 To rgfit the tie-fod end, insert the tie-rod
end ball stud into the steering knuckle. Make
sure the Bail“stisd {s:iully sedted. Refit the nut
and tighten It 1© the torgue listed-in this Chap-
ter's Specifications. If 2 ball stud spins whén
attémgiting to tighten the . nut, foree it into the
tapered hole with & large pair of pliers.

13 Reﬂt new spiit'pins, if necessary, tighten
the ritit shghtly more to align & glot in the nut
with the hole i the ball stud. Note: DO NOT
taosen the: castre nut to align the spiit pin
hole. -

14 T.|ghten the adjuster tube clamp nuts.
Refit, Ihe wheels and lug nuts, lower the

iisted-in the Chaptér 3 Spacaf.catious orive
the vehicle to an alignment shop t have the
frofit &nd tod-in:dlignment checked and, if
necessary, adjusted:-

' _u:i'e and t|ghten the lug nuis'to the tc:rque' ;

1018a It is best to use a two-jaw puller to
ralease all linkage ends. f such a tool is
not available, use a “picklefork” type
separator, but realise that the rubber boot
on the end of the fitting will be damaged.
If neither tool is available, try striking the
side of the joint sharply with a hammer,
just below the nut [not on the
swiveling pait)

Reiay rod

Refer to iffustrations 10.18a and 10.786

16 Raise the front of the vehicle and sup-
part it securely on jackstands, Apply the
parking brake. Remove the left wheel.

17 Remove the steering damper {refer to
Steps 31 through 35}

18 Separate the relay rod ends from the
Pitman arm and the steering knuckle using
the same technigue described in Steps 7 and
8 {see illustrations}. '

19 If the ends are in need of renewal, the
entire rod must be renewed.

20 Refitting is the reverse of the removal
procedure. If the ball studs spin when
attemnpting to tighten the nuts, force them
into the tapared holes with a large pair of pli-
ers. Be sure to tighten all fastaners to.the
iorque listed in this Chapter's Specifications.

Rzalay arm and drag link {utility and
cab chassis models)

21 The drag link is removed using the same
method as used for the refay rod, except that
there is no need to remove ihe steering
damper. Refer to Steps 15 through 19,

22  To remove the relay arm, first raise the
vehicle and support it securely with pack—
stands,

23 .Disconnect ‘both bail studs from the
relay arm {refer to Steps Tand 8).

24 Disconnect tha steering damper If it
connects to the relay arm on yalr model.

25 Unbolt the relay arm assembly and
remeve it from the vehicle,

26 " Refitting is the reverse f removal Note
The refay-arm Is rebuiidable, however itis riot
a pract:caa' Jjoby for the home. wcrkshop Ob tain
a new or factory rebuflt urift if your felay arm

has excessive fresplay, cracksons bmdmg

Pliman arm
Refer 1o Mustration 10.29 o
27 Disconnect the relay rod from the Pit-
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10.18b The opposite end ¢f the relay rod
attaches to the steering knuckle at this
point {arrow)

10.29 Use a Pitman arm puller to detach
the Pitman arm - notice the nut has been
loosened but not removed; this will
prevent the componems from
separating violently

rman arm (see above).

28 Locosen - but don't remove - the Pitman
arm retaining nut. Mark the relationship of the
Fitman arm io the sieering shaft with a smail
dab of paint.

29 Refit a Pitman arm remaval tool and pull
off the Pitrnan arm (see ifustration).

30 Remove the Pitman arm retaining nut
and remove the Pitrman arm.

31 Refitting is the reverse of rermoval. Make
syre the marks you made before removal are
aligned when refitting the Pitman arm.

Steering damper

32 Raise the vehicle and support it secursly
with jackstands.

23 Remove the nuts and washers securing
the steering damper. at each end. On some
models, it will be necessary to hold the shaft
of the damper near the end with piiars while
ioosening the mit. Mote: There are several
rmcunting peints used for various years and
models. The damper may be connected o
the refay rod, Panhard rod or the chassis.

- -84 -Bemove-the steering damper-from the

vehicle. Keep the washers and bushes in
order and facing the proper directions for
reassambiy.

35 Operate the damper by hand. It should
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11.2 Laosen these fittings and disconnect
the power steering fluid iines from the
steering gearbox

have a smooth resistance throughout its
stroke. if there is any obvious damage or if
the resistance is not firm and even, rengw it.
36 Refitting is the reverse of removal.

11 Steering gear - removal and
refitting

Caution: Make sure the sfeering shaft is not
turmned while the steering gear js removed.
Ore way to prevent the shaft from tuming is
to place the ignition key in the LOCK position,

Removal

Refer to Mustrations 11.2, 11.3and 11.5

1 Raise the front of the vehicle and sup-
port it securely on jackstands. Apply the park-
ing brake, Point the wheels straight ahead.

2 Place a drain pan under the steering
gear. Disconnect the power steering line fit-
tings and cap the ends to prevent excessive
fluid loss and contamination (se¢ #lustration).
3  Mark the relationship of the steering
gear shaft to the flexible coupling with paint.
Remave the shaft lower pinch bolt Jsee illus-
tration]. Naote: Siightly spread the pinch cou-
phing to ease removal of the shart.

4 Mark the position of the Pitman arm to
the shaft with paint. Remove the Pitman arm
nut and washer, then remove the Fitrman arm
{see Section 10}, It is not necessary to dis-
gonnect the relay rod from the Piiman arm.

5  Support the steering gear and ramove
the mounting bolts {see Klustration). Lower
tha unit slightly, separate the intermediate
stearing shaft and flexible coupling from the
steering gear input shaft znd ramove the
steering gear from the vehicle. )

Refitting

&  Raise the steering gear into position and
connect the flexibla coupling, aligning the
marks.

7 Refit the mounting bolts and washers
and tighten them to the torque listad in this
Chapter's Specifications. .

8  Slide the Pitman arm onto the shafi,
Maks sure the marks previously made are

11.3 Mark the refationship of the flex joint
ta the steering gear input shaft and locsen
the pinch balt [arrow)

aligned. Refit the washer and nut and tighten
the nut to the tarque listed in this Chapter's
Specifications,

9 Refit the intermediate shaft lower pinch
balt and tighten it to the torque listed in this
Chapter’s Specifications,

10 Connect the power steering hoses/lines
to the steering gear using new copper wash-
ars. Fill the power steering pump rescrvoir
with the recommended fluid {see Chapter 1).
11 Lower the vehicle and blead the steering
system {see Section 13).

12 Power steering pump - removal
and refitting

Refar fa ifustrations 12.3, 12.da and 12.4b

1 Disconnect the negative battery cable.

2  Loosen the pump adjuster and slip the
belt over the pulley (see Chapter 1),

3 Using a suction gun, withdraw as much
power steering fluid from the reservoir as
possible. Position a drain pan under the
pump and disconnect the high pressure line
and fluid return hose (see lllustration). Cap
the ends of the lines to prevent excessive
fluid leakage and the entry of contaminants.
4 Removs the adjusting and mounting
bolts (see illustrations). Remove the pump
from the vehicle.

12.4a Remove the mounting bolts . . .

p] ¥ Ay,

11.5 The steering gear is mounted 1o the
frame rail with four bolts {arrows)

12.3 Remove the power steering pump
pressure line and return hose sonrections
[arrows) after placing a drain par under
the assembly

&  Reiitting of the power steering pump is
the reverse of the removal procedure. Rensw
the copper washers at the high pressure
hose connaction, Check the condition of the
return hose clamp and renew it if necessary.
8  Adjust the belt tension (refer to Chap-
ter 1}.

7 Add the proper amount of the correct
fluid and bleed the power stesring system
following the procedure in Section 13.

12.4% ... and the adjuster bolis from the
power steering pump
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13 Power steering system - bleeding

1 Foflowing any operation in which the
power stesring fluid lines have been discon-
nectad, the power steering system rmust be
bled to remove all air and obtain proper
steering performance.

2 With the front wheels in the straight
ahead position, check the power steering
fluid level and, if low, add fluid until it reaches
the Cold (G) mark on the dipstick.

3 Start the engine and allow it to run at
fast idle. Recheck the fiuid level and add
more if necessary 10 reach the Cold [C) mark
on the dipstick.

4  Bieed the systern by turning the wheels
from side-to-side, Do not hold the steering
wheel against the stops for more than a few
seconds at a time. This will work the &ir out of
the system, Keep the raservoir full of fluid as
this.is done.

5  When the air is worked ouf of the sys-
tern, return the wheels to the siraight ahead
position and leave the vehicle running for
several mare rminutes before shutting it off.

6 Road test the wvehicle to be sure the
steering system is functioning normally and
noise-free.

7  Recheck the fluid level to be sure it is up
1o the Hot (H) mark on the dipstick while the
engine is at normal operating temperature.
Add fluid if necessary (see Chapter 1).

14 Wheels and tyres - general
information

Refer to iflustration 14.1

. Most vehictes covered by this manual
are equipped with metric-sized fiberglass or
steel-beltad radial tyres {see illustration).
Use of other size or type of tyres may affect
the ride and hiandling of the vehicle. Don't
rmix different types of tyres, such as radials
and bias belted, on the same vehicle as han-
diing may be seriously affected. It is recom-
mended that tyres ba renewed in pairs on the
same axle, but if only one tyre is being
renewed, be sure it's the same size, structure
and tread design as the other.

. Because tyre pressure has a subsfantial
effect on handling and wear, the pressure on
atl tyres should be checked at least once a
month .or before any extended trips (se¢
Chapter 1.

Wheels must be renswed if they are
bent, dented, leak air, have elongated bolt
holes, are. heavily.rusted, out of vertical sym-
metry or if the lug nuts won't stay tight.
Whesl| repairs that use welding or peening are
not recommended.

Tyre and whesl balance is important to
the overall handling, braking and perfor-

manee of-the vehicte. Unbalanced-wheeis - . -

can adversely affect handling and ride char-

METRIC TYRE SIZES

‘/E 186 f 80 13
TYRE TYPE R!M DIAMETER

P-PASSENGER ASPECT m; 10 (HGHES}
&Eg'hmg-ggh (SECTION HEIGHT}
[SECTION WIDTH)
SEGTION WIDTH ?5 CONSTRUCTION TYPE
(MILLIMET RES) R-RADIAL
185 B-BIAS - BELTED
185 D-DIAGONAL (BIAS)
205
ETC

SECTION
HEIGHT

14.1 Medtric tyre size code

acterisiics as well as tyre life. Whenever a
tyre is refitted an a wheel, the tyre and wheel
should be balanced by a shop with the
proper equipment.

15 Front end alignment - general
information

Refer fo iffustration 15.3

A front end alignment refers io the
adjustments made to the front wheels so they
are in praper angular relationship to the sus-
pension and the ground. Frent wheels that
are out of proper alignment not only affect
steering contral, but also increase tyre wear.
The only front end adjustments normally
done on these vshicles are caster and toe-in.

Getting the proper front wiheel alignmeat
is a very exacting process, one in which com-
plicated and expensive machines are neces-
sary to parform the job properly. Because of
this, you should have a technician with the
proper equiprment perform these tasks. We
will, however, use this space to give you a
basic idea of what is involved with front end
alignment s¢ you can better undersiand the
process and deal intelligently with the shop
that does the work. .

Toe-in is the tummg in .of the frant
wh_eels (see illustration). Tha purpose of a
toe specification is to ensure near-parallet
ralling of the front wheets without wandering.
In & vehicle with zero toe-in, the distance
hetween the frant edges of the wheels will be
the same &s the distance between the rear
edges of the wheels. The actual amount of
toe-in is naormaily zero to two millimetres {with
radial tyreg}). Toe-in adiustment is controlled
by-the tie-rod end positions-on the-tie-rod.
Incorrect toe-in will cause the tyres to wear

Vertical 1:

Centerfine

o
Vehicle

CAMBER ANGLE {FRONT VIEW)}

Centertine
of Ball

D
Vertiﬁa\l‘ J’
. Joint Axis

TOE-IN {TOP VIEW]

15.2 Front end ailgnment details

A minus B = C [degrees camber)
D = caster (measured in degrees)
E minus F = toe-in (measured in
inches or mitimetres)
= foe-in (expressed in degress)

improperly by making them scrub against the
road surface.

Caster is the tilting of the top of the frant
steering axis from the vertical. A tilt toward
the rear is positive caster and a tiit toward the
front is negative caster. If this angle isn't cor-
rect on leaf spring suspensions, it ¢can be
adjusied by adding caster adjusting shims
between the axle and the leaf springs. Nor-
mal settings vary between two and three
degrees positive.

Camber (the tilting of the front whesls
from vertical when viewed from the front of
the wehicle} is factory present at zero degrees
and is not adjusted. If the camber angle isn’t
correct, the componenis causing the proh-
lam must be renewed. Caution: Never
aftempt 1o adiust the camber angle by heat-

. ing.or bending.the axle or any other syspen-

sion cormponent!
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1  General information

2 Body - maintenance

The vehicles covered by this manual are
built with a body-an-frame construction. The
frame is a ladder-type, consisting of two box
gteel side rails joined by crossmembers.
These crossmembers are welded to the side
rails, with the exception of the transmission
crossmember which is bolted into place for
easy removal. The vehicle bodies are secured
to the chassis by rubber insulated mounts
and can be completely removed fram the
chassis. '

Certain components are particularly vul-
nerable to accident damage and can be
unbolted and repaired or renawed. Amang
these parts are the body mouldings, fenders,
doors, bumpers, the bonnet and tailgate and
all glags., Only general body maintenance
practices and body panel repair procedures
within the scope of the do-it-yourselfer are
included in this Chapter.

1 The condition of your vehicle's body is
very important, because the resale value
depends a great deal on it. It's mugh more
difficult to repair a neglected or damaged
body than it is to repair mechanical compo-
nents. The hidden areas of the body, such as
the wheel wells, the frame and the engine
compartment, are egqually important,
afthough they don't require as frequent atten-
tion as the rest of the body.

2 Once ayear, o every 25,000 kiometres,
it's a good idea to have the underside of the
body steam cleaned. All traces of dirt and ail
will be removed and the area can then be
inspected carefully for rust, damaged braks
lines, frayed electrical wires, damaged cables
and othaer problems. The front suspsnsion
components should be greased after com-
pletion of this job,

3 At the same time, clean the engine and

the engine compartment with a steam
cleaner or water-soluble degreaser.

4 The wheel wells should be given close
attention, since undercoating can peel away
and stones and dirt thrown up by the tyres
can cause the paint to chip and flake, alfow-
ing rust to set in. If rust is found, clean down
to the bare metal and apply an anti-rust paint.
&  The body should be washed about once
a week. Wet the vehicls thoroughly to soften
the dirt, then wash it down with a soft sponge
and plenty of clean soapy water. If the sur-
plus dirt is not washed off very carefully, it
can wear down the paint.

8  Spots of tar or asphalt thrown up from
the road should be removed with a cloth
soaked in solvent.

7 Once every six manihs, wax the body
and chrorme trim. if a chrome cleaner is used
to remove rust from any of the vehicle’'s
plated parts, remember that the cleaner also
removas part of the chrome, so use it spar-
ingly.

i
1
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These photos illustrate a method of repairing simple dents. They are intended to supplement Bedy repair - minor
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles.

gt

1 I you cant access the backside of the body panel to hammer 2 ...then screw the slide-hammer Inte the hole and operate it.

out the dent, pull it out with a slide-hammer-type dent puller. In Tap with a hammer near the edge of the dent to heip ‘pon’ the
the deepest portion of the dent or along the crease ling, dril or metal back to its original shape. When you’re finished, the dent
punch hole(s) at least one inch apart . .. area should be clase to its original contour and about 1/8-inch

helow the surface of the surrounding metal

3 Using coarse-grit sandpaper, remove the paint down to the 4  When the paint is removed, touch will probably be more

bare metal. Hand sanding works tine, but the disc sander shown heipful than sight for telling if the metal is straight. Hammer
here makes the job faster. Use finer (about 320-grit] sandpaper to dawn the high spots or raise the low spots as necessary.
feather-edge the paint at igast one ingh around the dent area Clean the repair area with wax/silicone remover

6 Working quickly so the filler doesn’t harden, use a plastic

= 5

5 Following label instructions, mix up & batch of plastic filler and

hardener. The ratio of filler to hardener is critical, and, if you mix it applicator to press the body filler firmly into the metal, assuring it
incorrectly, it will either niot cure properly or curs too quickiy {you bonds compietely. Work the filler until it matches the original
won't have time to file and sard it inte shape) contour and is slightly above the surrounding metal
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7 Let the filler harden until you can just dent it with your
fingernail. Use a bedy file or Surform tool {shown here} to rough-
shape the filler

PR . . . "
: : B iy o

8 You shouldn’t be able to feel any ridge at the transition from
the filler to the bare metal or from the bare metal to the old paint.
As soon as the repair is flat and uniform, remove the dust and
mask off the adjacent panels or trim pieces

11 The primer wil help reveal imperfactions or scratches. Fill
these with glazing compound. Follow the label instructions and
sand it with 360 or 400-grit sandpaper until it's smooth. Repeat

the glazing, sanding and respraying until tha primer reveals a
perfectly smooth surface

s oV B :
8 Use coarse-grit sandpaper and a sanding board or block o
wark the filler down untit it's smooth and even. Work down to
finer grits of sandpaper - always using a board or block - ending
up with 360 or 400 grit

10 Apply several [ayers of pHiftier to the area. Doti't spray the
primer on too heavy, so it sags or runs, and make sure each coat
is dry hefore you spray on the next one, A professional-type spray
gun is being used here, but acrosol spray primer is available
inexpensively from auto parts stores

; Sy ol GRS -
12 Finish sand the primer with very fine sandpaper (400 or 600-
grit} to remove the primer overspray. Clean the area with water
and allow it to dry. Use a tack rag to remove any dust, then apply
the finish ceat. Don’t attempt to rub out or wax the repair area

until the paint has dried completely (at least two weeks)

i

o —————
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'3 Vinyl trim - maintenance

Dan't clean viny! trim with detergents,
caustic soap or petroleumn-based cleaners.
Plain soap and water works just fine, with a
soft brush o clean dirt that may be ingrained.
Wash the vinyf as frequently as the rest of the
vehicle. After cieaning, application of a high-
guality rubber and vinyi protectant will helg
prevent oxidation and cracks. The protectant
can also be applied to weatherstripping, vac-
uum fines and rubber hoses, which often fail
as a resuit of chemical degradation, and io
the tyres.

4  Upholstery and carpets -
maintenance

1  Every three months remove the floor
mats and clean the interior of the vehicle
{more frequently if necessary). Use a stiff
whisk broom to brush the carpeting and
loosen dirt and dust, then vacuum the uphol-
stery and carpets thoroughly, especially
along seams and crevices.

2  Dirt and stains can be removed from
carpeting with basic household or automotive
carpet shampoos available in spray cans.
Follow the direttions and vactuum again, then
use a stiff brush te bring back the "nap" of
the carpet.

3 Most interiors have cloth or wnyl uphol-
stery, either of which can be cleaned and
maintained with a nurnber of matetial-specific
cleaners or shampoos available in auto supply
stores. Follow the directions on the product for
usage, and always spot-test any upholstery
cleaner on an inconspicuous area {bottom
edge of a back seat cushiony to ensure that it
doesn’t cause a colour shift in the material.

4 After cleaning, vinyl uphoistery should be
treated with a protectant. Notes Make sure the
protectant container indicates the product can
be used on seats - some products may make a
seat ton slippery. Caution: Do not use protec-
tart on vinyl-covered steering wheels.

5 Leather upholstery reguires special-

care. It should be cleaned regularly with sad-
die soap or leather cleaner. Never use alco-
hol, petrol, nail polish remover or thinner to
clean leather upholstery,

&  After cleaning, regularly treat teather
upholstery with a leather conditioner, rubbed
in with a soft cotton cloth. Never use car wax
an leather upholstery.

7 In areas wheré the interior of the vehicle
is sulject to bright sunlight, cover leather
seating aréas of the $eats with.a sheet if the

vehicle is 1o be left out for any length of time.

5 Body repair - minor damage

.Repairofscratches o

1 If the scraich is superficial and does not
penetrate io the metail of the body, repair is
véry sifmple. L:ghtly rub the scratched area
with a fine rubbing compound 1o remove

loose paint and builf-up wax. Rinse the area
with clean water. '

2 Apply touch-up paint to the scrateh,
using a smail brush. Continue to apply thin
fayers of paint until the surface of the paint in
the scratch is level with the surrounding
paint. Allow the new paint at least two weeks
to harden, then blend it into the swrrounding
paint by rubbing with a very fine rubbing
compound. Finally, apply a coat of wax to the
seratch area.

3 If the scratch has penetrated the paint
and expased the metal of the body, causing
the metdl 1o rust, a different repair techrigue
is required. Remove all loose rust from the
baotiom of the scratch with a pocket knife,
then apply rust inhibiting paint to prevent the
formation of rust in the future. Using a rublser
or nylon applicator, coat the scratched area
with glaze-type filler. If required, the filler can
ke mixed with thinner 1o provide a very thin
raste, which is ideal for filling narrow
scratches. Befare the glaze filler in the
scratch hardens, wrap 4 piece of smooth cot-
ton cloth around the tip of a finger. Dip the
cloth in thinner and then quickly wipe it along
the suface of the scratch. This will ensure
that the surface of the filler is slightly hollow.
The scratch can now be painted over as
described earlier in this Section.

Repair of denis

See photo sequence

4  When repairing dents, the first job is to
pull the dent out until the affected area is as
close as possible to its original shapa. There
is no point in trying to restore the original
shape completely as the meatal in the dam-
aged area will have stretched on impact and
cannot be restored to its original contours. It
is ketter to bring the level of the dent up to a
point which is about 3 mm below the level of
the surraunding metal. In cases where the
dent is very shallow, it is not worth trying to
pull it out at ali.

5  If the back side of the dert is accessible,
it can be hammered out gently from behind
using a soft-face hammmer. While doing this,
haid a block of wood firmly against the oppo-
site side of the metal to absork the hammer
blows and prevent the metal from being
stretohed,

& i the dent is in a section of the body
which has double layers, or some other factor
makes it inaccessible from behind, a different
technique is required. Drill several small holes
through the metal inside the damaged area,
particularly in the deeper sections. Screw
long, self tapping screws into the holes just
encugh for them te get a goed grip in the
metaj. Now the dent can be pulled out by
pulling on the profruding heads cf the screws
with locking pliers.

7  The next stage of repair is the removal
of paint from the damaged area and from 25

i o 8o of the surrounding metal. This'is ™

gasily done with a wirg brush or sanding disk
in a drill.motor, although it can be done just
as effectively by hand with sandpaper. To
complete the preparation for filling, score the

surface of the bare metal with a screwdriver
or the tang of a file or drill smail holes in the
affocted area. This will provide a good grip
far the filler material. To camplete the repair,
soe the Section on fifling and painting.

Repair of rust holes or gashes

8  Remove all paint from the affected area
and from 25 mm or se of the surrounding
metat using a sanding disk or wire brush
mounted in a drill maotor. If these are not
available, a few shests of sandpaper will do
the job just as effectively. :

4  With the paint removed, you wili be atile
to determine the severity of the corrosion and
decide whether to renew the whole panel, if
possible, or repair the affected area. New
body panels are not as expensive as most
people think and it is often quicker to refit a
new panel than to repair large areas of rust.
10  Remove all trim pieces from the affected
area except those which will act as a guide to
the aoriginal shape of the damaged body,
such as headiight shells, etc. Using metal
snips or a hacksaw blade, remove all loose
metal and anhy cther metal that is badly
affected by rust. Hammer the edges of the
hola on the inside to create a slight depres-
sion for the filler materiat.

11  Wire brush the affected area to remove
the powdery rust from the surface of the
metal. If the'back of the rusted area is acces-
sible, treat it with rust inhibiting paint.

12 Before filling is done, block the hole in
some way. This can be dong with shest metal
riveted or screwed into pace, or by stuffing
the hole with wire mesh.

13 Once the hole is blocked off, the affected
area can be filled and painted. See the follow-
ing subsection on filfing and painting.

Filling and painting

14 Many types of body fillers are available,
hut generally speaking, body repair kita
which contain filler paste and a tube of resin
hardener are best for this type of repair work.
A wide, flexible plastic ar nylon applicator will
be necessary for imparting a smooth and
contoured finish 1o the surface of the filler
material. Mix up a small amount of filler on 2
clean piece of wood or cardboard (use the
hardener sparingfy). Follow the manufac-
turer’s instructions on the package, other-
wise the filler will set incorrectly.

15 Using the apphicator, apply the filler
paste to the prepared area. Draw the applica-
tor across the surface of the filler to achieve
the desired contour and to level the filler sur-
face. As soon as a cantour that approximates
the originat one is achieved, stop working the
paste. If you continue, the paste will begin to
stick to the applicator. Continue to add thin
layers of paste at 20-minute intervals until the
leval of the filler is just above the surrounding
metal.

16 "Once the filer has hardened, the excess-

can be removed with a body file. From then
on, progressively finer grades of sandpaper
should be Used, starting with a 180-grit paper
and finishing with 600-grit wet-or-dry paper.

=t A i <



11-5

¥ R :

9.2 Use white paint or a pencil to mark
the exact positions of the bonnet hinges
{arrow}, During refitting, match the marks
up - the bonnet should ¢lose and
latch perfectly

Always wrap the sandpaper around a flat rub-
ber or wooden block, otherwise the surface
of the filler wilt not be completely fiat. During
the sanding of the filler surface, the wet-ar-
dry paper shouid be pericdically rinsed in
water. This wiil ensure that a very smooth fin-
ish is produced in the final stage,

17 At this point, the repair area shouid be
surrounded by 3 ring of bare metal, which in
turn should ke encircled by the finely feath-
ered sdge of good paint. Rinse the repair
area with clean water until it of the dust pro-
duced by the sanding operation is gore.

18 Spray the entire area with a light coat of
primer. This will reveal any imperfections in
the surface of the filler. Repair the imperfec-
tians with fresh filler paste or glaze filler and
once more smooth the surface with sandpa-
per. Repeat this spray-and-repair procedure
untit you are satisfied that the surface of the
filler and the feathered edge of the paint are
petfect. Rinse the area with clean water and
allow it to dry completely.

18 The repair area is now ready for paint-
ing. Spray painting must be carried out In a
warm, dry, windless and dust free atmo-
sphere. These conditions can be created if
you have access fo a large indoor work area,
but if you are forced to work in the open, you
will have to pick the day very carefully. If you
are working indoors, dousing the floor in the
work area with water will help settie the dust
which would otherwise be in the air. |f the
repair area is confined to one body panel,
mask off the surrounding panels. This will
help minimise the effects of a slight mismatch
In paint colour. Trim pieces such as chrome
strips, door handies, ste., will also need to be
masked off or removed. Use masking tape
and several thicknezs of newspaper for the
masking operations.

20 Before spraying, shake the paint can
thoroughly, then spray a test area unfil the
spray painting technigue is mastered. Cover
the repair area with a thick coat of primer.
The thickness should be built up using sev-
aral thin layets of prirmer rather than one thick
ane. Using 800-grit wet-or-dry sandpaper,

9.1t If the front of the bonnet is loose or
is too high in relation to the fenders, these
stops can be adjusted to give firm closure
and correct height

ruly down the surface of the primer until it is
vary smooth. While doing this, the werk area
should be thoroughly rinsed with water and
the wet-or-dry sandpaper pericdically rinsed
as well. Aliow the primer to dry before spray-
ing additional coats.

21 &pray on the top coat, again building up
the thickness by using several thin layers of
paint. egin spraying in the centre of the repair
area and then, using a circular mation, work
out until the whole repair area and about 50
mm of the surreunding orfginal paint is cov-
ered. Removse all masking rmaterial 10 to 15
minutes after spraying on the fina! coat of
paint. Allow the new paint at least two wesks
o harden, then use a very fine rubbing com-
pound fo blend the edges of the new paint into
the existing paint. Finally, apply 3 coat of wax.

6 Body repair - major damage

1 Major damage must be repaired by an
auto body shop specifically equipped to per-
form body and frame repairs. These shops
have the specialised equipment required to
do the job properly.

2 If the damage is extensive, the body
must be checked for proper alignment or the
vehicle’s handling characteristics may be
adversely affected and other components
may wear at an accelerated rate.

3 Due to the fact that all of the major bady
components {bonnet, fenders, atc.) are sepa-
rate and replaceable units, any seriously
darnaged components should be renewsd
rather than repaired. Sometimes the compo-
nants can be found in a wrecking yard that
specialises in used vehicle components,
often at considerable savings over the cost of
new parts.

7 Hinges and focks - maintenance

Once every 5000 kilometres, or every
thres months, the hinges and lafch assem-
blies on the doors and bonnet should be
given a few drops of light oil or lock lubricant.
The door latch strikers should alse be lubri-

cated with a thin coat of grease to reduce
wear and ensure free movemsni. Lubricate
the docr and luggage compartment locks
with spray-on graphite lubricant.

8 Windscreen and fixed glass -
renewal

Renewal of the windscreen and fixed
glass requires the use of special fast-setting
adhesive/caulk materials and some spe-
cialised tools and techniques. These opera-
tions should be left to a dealer service depart-
ment or a shop specialising in glass work.

9 Bonnet - removal, refitting and
adjustment

Note: The bonnet is heavy and somewhat
awkward to remove and refit - af least two
people should perform this procedurs.

Removal and refitting

Refer to Mustration 9.2

1 Use blankets or pads to cover the cowl
area of the body and the fenders. This will
protect the body and paint as the bornet is
lifted off.

2 Paint marks or scribe a line around the
tonnet hinge to ensure proper alignment dur-
ing refitting {see illustration).

3 Disconnect any washer hoses that will
interfere with removal.

4 Have an assistant support the bonnet.
Remave the hinge-to-bannet nuts or boits.

5  Lift off the bonnet.

6  Refitting is the revaerse of removal.

Adjustment

Refer to Mustration 9.11

7 Fore-and-aft and side-to-side adjustrment
of the bonnet is done by moving the hinge
ate slot after loosening the belis or nuts.

&  Scribe a line around the entirs hinge plate
50 yout can judge the amount of movement.

9  Loosen the bolts or nuts and move the
bannet into cotrect alignment. Move it only 2
littte at a time. Tighten the hinge bolts and
carefully lower the bonnet to check the posi-
tion.

10 If necessary after refitting, the entire bon-
net latch assembly can be adjusted up-and-
down as well as from side-to-side on the radi-
ator support so the bonnst closes securely
and flush with the fenders. To make the
adjustment, scribe a line or mark around the
bonnet latch mounting bolis to provide a refer-
ence poird, then locsen them and reposition
the latch assembly, as necessary. Following
adjustment, retighten the mounting bolts.

11 Adjust the bonnet stop bumpers to
achieve the correct bonnet height at the front
edges (see illustration).

12 The bonnst latch assembly, as well as
the hinges, should be periodically lubricated
with white, lithium-base grease to prevent
kinding and wear.
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10.1" After joosening the bolts {arrows),
the latch can be repoesitionad to pull the
bonnet down more or less tightly

10 Bonnet release latch - removal
and refitting

Refer to Mustration 10.1

1 Scribe a line around the latch to, aid
alignment when refitting, then detach the
latch retaining belis from the racliator support
(see. |Ilustrat|on) and remove the latch.

2 ‘Disgonnect the horinet release cable by
disengaging the cable from the latch assem-
bly. . :

3 Fteﬂttmg is the Teverse' of the removal
procedurs. Note: Adjust the tatch so the bon-
net engages securely when closed and the
bonnet bumpers are shightfy compressed.

3

11 Radiator grille - removal and
refi tt:ng

Refer to Mustrations 11.3a and 11.3b

1 Open the bonnet and support it.

2 Rem \ggge screws, disconnect the
wiring afd:H SRve the front turn signal
lamps, rfequ"ppe i

3 ' Release all of the grille clips by turning

hem a guarter ture and then pulmg them out

{see lustrations).
4 If required for clearance, remove the

" push bar

5. Lift the grille out from the top.
6 -Pefitling is the reverse of removal. Snap
al of tr]e.-_:tllps into place as you refit it.

12 Bumpers - removal and refitting

1 #"Disconnect any slectrical coniections
that intarfars with buriper reinoval.-Remove
‘giler hitch and its wiring harness if it wil
ith bumper removal: . :

port the bumper with a jack or Jack-

_stand Altematmely,_ha\.r_e_an_assrstan‘r 509

port the: bumper as the bolts are remaved.
Use “masking tapé to suspend a fowel

betweeh the bumper end and the body to

make cerfain thére~is ng’ contact madé

‘11,32 These quarter-turn fasteners
secure the plastic grille te the radiator
core suppart

batween the two.

3 Woaorking from the back of the bumper,
remova the retéining boits securing the
bumper bracket 1o the outside of each frame
rail. Remove the bumpear from the vehicle.

4 FRefitting is the reverse of removal. It is
pasiest to have two assistants align the
bumper while you refit the balts.

13 Front fender - remova!and
refitting

I T T R TR SR

1 Loosen the front whesl lug: huts, raise
the vehicle and support it securely on jack-
stands. Remove the whieel. ;

2 Remove the frant bumper (see Sec-
tion 12).

3 Remove the side marker and turn signal
light assembly, if equipped (see Chapter 12).

4 If removing the passenger side fender,
disconnect the aerial {see Chapter 12).

5 He;;nﬁﬁe the grille.

6 Refiove the fender mounting bolts and
futs, Make note of any shims used and their
positions.

7  Detach the fender. It's a good idea to
have an assistant support the fender while
it's being moved away from the vehicle to
prevent damage to the surroundmg body
panels. -

8 Refrmng is the reverse of removal_

3b Onsomé ﬁ*nd&él's', te turn signal

11

d

14.25 Remive tha door handle
: bezel sérew (..

14 Door trim panel - removal and
refitting =~

Refer to Hlustrations 14.2a, 14.2h, 14.2c,
1d.4a, 14.4h, 14_4c, 14.53, 14.5b, 14.5¢,
i4.50, 14.5e, 14.6 and 14.8

1 Disconnect the negative cable from the
baftery.

2  Remove the inside doar handle trim
hezgl (see illustrations). Unscrew the door
iock knob {see illustration}.

3 On manual window equipped models,
remove the window crank, using a hooked
tocl to remaove the retainer clip. A special tool

14.2¢ ‘Uhscérew the.door lock button.

e AN YL o iy ]
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14.4a On power window agquipped
vehicles, the front of the contral panel can
be pried up

14.5a The armrest screws are goncealed
beneath thesa plastic covers. A flat blade
screwdriver will remove them

is available for this purpose, but it's not
essential. With the clip remaved, pull off the
handle.

4 On power window equipped models,
prise out the armrest switch control plate
{see Hustrations] and disconnest the electri-

14.5d The large screws which secure the armrestare™ v
now accassible :

14.4b Grasping it at the front, lift the unit
from the armrest

14.5b A Phillips screwdriver is needed to
remove the screws beneath the covers

cal connections.

5 Remove the cover from the armrest (see
illustrations). Detach the armrest pull handle
retaining screws and lift off the armrest (see
illustrations).

6 Remove the rémaining door panel

14.5e Lift the armrest from the door panet

14.4c Disconnect the wiring from
the switches

14.5¢ Lift the cover from the armrest

retaining screws at the lower edge of tha
door panel. Insert a wide putty knife, a thin
screwdriver or a speciat trim panel ramoval
tool between the trim pansl and the head of
the retaining clip to disengage the door panel
retaining clips (see illustration). ’
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146 A wlde tool With no sharp edges
should be used to remove the panel
from the frame of the door - a
puity knife works well

7 Onee all of the clips and screws are dis-
sngaged, detach the trim panel, disconnect
any electrical connectors and remove the
trirn panel from the vehicle by gently pulling it
up and out.

8  For access to the inner door remove the
door panel suppert brackst (if equipped),
then pes] back the watershield, taking care
not to tear it (see illustration). To refit the
trim panel, first press the watershield back
into place. If necessary, add more sealant to
Rold it in p!ace )

9 Reflthng is the.reverse of removal.

15 Door lateh, lock cylinder and
handles - removal and refitling

Door latch

Rafer to iflustrations 15.3 and 15.4

1 Raise the window then remove the door
trim pane! and watershield as described in
Section 14,

2 Working through the large access hole,
disengage the outside daor handle to latch
rod, autside deor ock to latch rod, the inside
lock to tateh rod, the inside handle to latch

15.7 Remove these nuts (ammows) to allow
the- outsicde handle to be lifted off-

14.8 Be careful as you remove the
watershield from the door. It nflist be
renewed to prevent moisture from
damaging the door trim panel

rod and the lotk so}enmd to latch rod {if
equipped). - .

3 Al door lockmg rods are attached by
plastic clips (see illustratien). The piastic
clips can be removed by unsnapping the por-
tion engaging the connecting red and then by
pulling the rod out of its locating hols.

4  Remove the screws securing the latch
to the door {see illustration), then remove
the latch assembly from the door.

5 Refitting is the reverse of removal.

Outside handle and door fock

cylinder

Refer to iffustrations 15.7 and 15.8

6 To remove the outside handle and lack
cylinder aszembly, raise. the window then
remove the door trim panel and watershield
as described in Section 14,

7 Working through the access hole, disens

gage the plastic clips that secure the outstde
handle to latch rod and the outside door lock
to latch rod {see Mustration).

8 Remove the handle retaining bolts and
the lock cylinder clip (see illustration).

9 Remove the handle and lock cylinder
assembly from the vehicie.

10 Refitting is the reverse of removal.

“Thig-fiat clip {arfow) secures the fock
.cylinder; slide it forward with-a
screwdriver to remove it

15.3 These plastic clips (amow) need to
be released o remove the conirol rods
from the latch

154 The tateh is retained to the door
frame by these flat-head screws (arrows).
A large (#3) Phillips screwdriver should be

used fo aveid damaging the heads

Inside handle

Refer to fustration 15.12 -

11 Remave the door :trim panel as
described in Section 14 and peel away the

watershieid.
12 Unclip the door ac'luating rod guide,

15.12 The inside-handle assembly is held
‘with baro scréws

Emrn e i
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17.3 The wiring to the window motar
must he disconnected on vehicles
equipped with this cption

then remove the door handle retaining
screws {see iltustration).

13 Pull the handle free fram the door, then
disconnect the actuating rod from the back-
side of the handle control and remove the
handle from the door.

14 Refitling is the reverse of removal.

16 Boor window glass - removal and
refitting

1 Remove the door trim panel and the
plastic watershield (see Section 14).

2  Lower the window glass all the way
down inte the door.

3 Carefully prize the inner weatherstrip out
of the deor window cpening.

4 Raise the window just enough to access
the window retaining boits through the hole in
the door frame.

5  Rermove the vent window (if equipped).
& Place a rag over the glass to haip pre-
vent scratching the glass and remove the two
glass mounting Bolts,

7  Remove the glass by pulling it up and
out.

B Refitting is the reverse of ramoval.

18.1a One screw secures fhe inner cover
of the mirror

17.4agThere are hales pravided in the
door for access to the rear . ..

17 Door window glass regulator -
removal and refitting

Roefer to Mustrations 17.3, 17 4a and 17.4b

1 Remove the door trim panel and the
plastic watershield {see Section 14).

2  Remove the window glass assemply
{see Section 16). :

3 On power operated windows, discon-
nect the electrical connactor from the win-
dow regulator motor {see illustration).

4 Remove the equaliser arm brackei and
the regulater mounting boits {see illustra-
tions).

5 Full the equaliser arm and regulator
assemblies through the sarvice hole in the
door frame {0 removes it

6  Refitting is the reverse of removal.

18 Outside mirrors - removal and
refitting

Refer to ilustrations 18.1a, 18.1h, and 18.2

1 Remove the screw, then prise off the
mirror trim cover {see tilustrations).

2 Rsmove the mirror retaining screws and
detach the mirrer from the vehicle (see ilus-
tration).

3 Disconnect the electrical connector

18.1b Lift the cover off - a little levering
with a padded screwdriver.may
be necessary

17.4b ... and the front window
regufator screws

from the mirror (if squipped).
4 Refitting is the reverse of removal.

18 Door - removal, refitting and
adjustment

Note: The door is heavy and somewhat awk-
ward to remove and refif - at lsast two peopie
should perform this procedure,

Removal and refitting

Refer to Hlustrations 19.6 and 198

1 Raise the window completely in the door
and then disconnect the negative cable from
the battery. ) o

2 QOpen the door all the way and support it
on jacks or blocks covered. with rags to pre-
vent damaging the paint. L

3  Remaove the door trim panegl and water
deflectar as described in Section 14,

4  Disconnect all electrical connecticns,
garth connecting wires and harness retaining
clips from the doof. Note: i is a good idea to
labef all connections to aid the reassembly
Process.

5  From the door side, detach the rubber
cenduit between the hody and the door.
Then pull the wiring harness through the con-
duit hole and it remove from the door.

"y 3 . Do T
18.2 Remove the three screws, Support
the weight of the mirror as you remove
the last two
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19.6 This pin {arrow) retains the door stop link. Tap it out to allow
the door to swing open and then be removed

6 Remove the door stop strut centre pin
{5ee illustration).

7 7 Mark around the door hinges with a pen
or.a scribe to facilitate realignment during
reassembly. :

8 With an assistant holding the door,
remove the hinge to door bolts and [ift the
door off (see lllustratlon}

8  Refitting. & the réverse of removal

Adjustment

A0 Hawng_ per ‘daor jio} body ahgnment is
a crmcal ‘part" 8 a well furictioning door
assembly First ¢heck the door hinge pins for
excessive play. Fully open ihe door and lft up
and down on t ' '
body. if a ddar 2 r
play, the hin shduld be renewed.

11 Doori body allgnment adjustments
are made by Ioosenmg the hinge-to-body
bolts or hingesid:doar bolts and maving the
door. Proper bc_'*" alignment is achieved
when the top of the doors are parailel with
the roof section, the front door is flush with
the fender, the rear door Is flush with the rear
quarter panel and the bottom of the doors are

50.2a ‘Thé fear'd
- hlanket over

aligned with the lower rocker pansl.!f these
goals can't be reached by adjusting the
hingé-to-body or hinge-to-door bolts, body
alignment shims may have to be purchased
and inserted behind the hinges to EiChIE‘V'E
corfect alignment.

12 To adjust the door closed position,
scribe a line or mark around thé striker plate
to provide a reference point, then check that
the door latch is contacting the centre of the
latch striker. If not adjust the up and down
position first.

13 Finally adjust the latch striker siceways
position, so that the door panel is flush with
the centre pillar or rear quarter panel and pro-
vides positive engagement with the latch
mechanismi.

20 failgate doors - remdi_iél, refitting
and adjustment

Note: The taifgate doors are heavy and some-
what awkward te remove and refit - at least
two people should perform this procedure.

19:8 You will need an assnstant to support the daor as you
remave these hinge bolts {arrows] Always disconnect the lower
' hinge i rst io ease remuval

Removaf and refitting

Refar ta itustrations 20.2a, 20.2b, 20.62

and 20.6b

1 Refer to Saction 19 and foliow ihe pro-
cedure for the side doors, then. proceed to
Step 2. All wiring must be dlsconnected and
pulled out of the door.

2 Gover the lower bumper area around the
opening with pads or cloths to protect the
painted surfaces when the tailgate door is
rermoved (see illustration), Remove the inner
doaor pull handle {see illustration}. -

3 Disconnect the speaker wiring and
remove the speaker from the door.

4 (On the right door, remove the spare
wheel and disconnect the washer hose.

5  Disconnect the lamp wiring and remove
the turn signal lamps if they interfere.

6 Detach the hinge to tailgate bolts and
remove the tailgate from the vehicle (see
illustratians).

7 - Refiting is the reverse of removal.

The rear door pull handie

-the screw ‘covers”

£ S R T i A R
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20.6a The rear door an be swung w:de
open for easy access to the upper .

209k ...adoor striker . ..

Adjustment

Refer to iffustrations 20.9a, 20.96 and 20.9¢

8  Most tallgate door adjustments are made
by leosening the hinge-to-tailgate door baolts
and moving the tailgate door. Proper align-
ment is achieved when the top of the tailgats
daor is aligned with the top of the rear guarter
panel. If these goals can’t be reached by
adjusting the hinge to body or hinge to tailgats
door bolts, body alignment shims may have to
be purchased and inserted behind the hinges
to achigve correct alignment.

222 Remoue the serews from the Iower
cofumn cover

“and-the lower hinge bolts-

20.9¢ ...and a lower stﬂker which can he
slightly adjusted for improved rear
door sealing

8  Additional alignment can be done by
loosening the bolts and repositioning the
alignment bar and the strikers {sea illustra-
tions).

21 Tailgate (utility models) -
removal, refitting and adjustment

Motle: The faflgate is heavy and somewhat
awiward fo hold - at feast two people should
patform this procedurs.

22.3 The bezel for the ignition switch is
remaoved from the upper steering
column cover

e

20.9a There is an alignment bar . . .

Removal and refitting

1 Open the tailgate and alfow it to hang
from the support chains.

2 Use a pencil to mark the exact locations
of the hinges.

3 While an assistant supports the tallgate,
detach both support chains.

4 Unscrew the hinge to tailgate bolts. and
remaove the tailgate from the vehicle.

& Refitting is the reverse of removal.

Adjustment

& Adiustments are made by loosening the
hinge-to tailgate bolis and moving the tail-
gate. Proper alignment is achieved when the
edges of the taﬂgate are parallel with the rear
quarter’ Qanel and the top of the tailgate.

-

22 Stéering column covers -
removal and refitting

Refer to Mustrations 22.2, 22.3 and 22.4

1 Remove the steering wheel {see Chap-
ter 10).

2 Remove the stesring column cover
screws [see filustration).

3 Remave thea ignition switch bezel (see
illustration).

4 Separate the cover halves and detach
thern from the steering column (see illustra-
tion).

5  Refitting is the reverse of removal.

224 The two column covers can now
e removed

B VS yE: Ny SR
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D44 Lift the corsole up just enoiigh to disconnéct
" all the wiring beneath it

23 Dasht

refitting

m panele - removal and

Note: Removal of some trim pieces is cov-
ered in Section 25, Instrument panel removal.
"1 Al of the dashboard trim panels are held
in place by clips and screws. Remove any
screws of elips and dlssngage the tim pan-
cls-as necessary
2 ., Disconnect any wiring harness connec-
tors whlch would Interfere with removal.

Ref tlmg i$ the réverse of removal

Conso'e
"1 Lift the carpet from the front of ‘the con:

‘sole and rémove the scréws benéath if {se
illustra‘mn}

2 ' Lift the carpet from the bottom of the
consolé storage com partmeént and remove

the sarews baneath it {see illustration).
3 Raisa tha console and disconnect the
wiring, such as the power window harness, if
any.

4 Lift the console over the parking brake
lever assembly and remove it from the vehicle
(see llustration). i

§  Refitting is the reverse of removal. Use a

. o .

24.2 These screws {arrows) are alsc covered by carpet inthe
bottomn of the storage compartment,

24.8a The automatit thansmission shift lever coveris secured by

these screws at the rear

dab of BTV silicone sealer or weatherstrip
adhesive to fasten the carpat, if necessary.

Floor lever trim panels

Refer to llustrations 24.8a, 24.6h, 24.6¢,
24.7, 24.8 and 24.9

6 Remove the retaining screws from the
trim panel {see lustrations}.

R T R
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24.7 There is a small lamp for iluraination
of the indicator which can be discannected
after the cover is carefully lifted

7 Lift the cover over the handle and
remove the automatic transmission lamp
(see ifustration). Remove the cover.

8 Remove the transfer case shift iever
[see illustration). . i

9  Pull back the carpet and remove the
shift lever boot mounting screws {see illus-
tration).

10 Lift the mounting plate and the boot
from the floor. ’

25 Instrument panel - remmoval and
refitting

Refer o flustrations 25.5a, 25.5b, 25.8,
25.8a, 25.9b, 25.10, 25.12, 25.13a, 25.13b,
25.14, 25.15a, 25.15b, 25.15¢, 25.15d,
25.188, 25.16 and 25.17

1 Disconnect the negative battery cable,

2  Remove the steering wheel (see Chap-
ter 10).

3 Remove the steering column covers
{refer to Section 22).

4 Remove the instrument cluster bezel
{refer to Chapter 12).

&  Disconnect the cables for the various
cable-controlled mechanisms (such as the

25.8 These screws are visible after the
ash tray has heen removed

24.8 The transfer case lever knab is
removed for access to the boot

25.5a Remove the fuel door
cable bracket ...

fuel door release, bonnet release and the sta-
biliser release) from beneath the dash (see
illustrations).

& Remove the screws, then remove the
trim panel below the steering column. Note:
There are many fasteners used in Hhe instru-
ment panal assembly. Lay out all of the
scraws, bolts and clips in order as you
remove them to prevent canfusion later.

25.9a The cover for the entive cantré of
the dash is held by screws at
several locations

24.9 The boot mounting plate can be
removed after pulling hack the carpet
for access to these screws

255b . ..and the cable assembly
for the bonnet release

7 Disconnect the hand throttle assembly,
if aquipped. )

8  Remove the ash tray and the screws
bpeneath it {see ilustration).

8 Remove all screws retaining the centre
section of the dash {see ifustrations).

10 Remave the glove compariment unit all
the screws around the glove compartment
opening {see illustraiion).

25.9b These screws (arvows) retain the
side of the centre dash panel
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25.10 Open the glove box, remove the screws {arrows} and
remove the door. Next remove the remaining screws and
pull out the glove compartment itself. There are
serews behind it that secure the dash

25.13a Remove the radio mounting screws . .

11 Pull-the transfer case lever and the gear
shift lever as far as possible o the rear.

12 Pull the middte dash assembly slightly
rearward. Reach behind it and disconnect all
rermaining wiring harnesses {see illustration).
Pull it carefully from the vehicle.

13 Remove the radio screws (see illustra-
tion}. Pull it slightly rearward and disconnect
the wiring from it {see illustration). Withdraw

25 14 These knobs must he pulied off of
the Ievers betore the iace plate can.be
removed frnm the heater control assembiy

25.12 After the centre hous
the wiring for the various controls Label each to s:mpllfy refitting

the radic from the vehicle.
14 Remove the climate control trim panel
{see illustration). It will be necessary fo

_ release the securing clips as you de this.

15  Remove the covers from the dash
screws {see illustration). Remove all of the
screws (see illustrations).

16 ‘Check to make certain that all bolts,
screws, wiring and cables have been

25.15a" Saverai of the dash screws.are
concealed beneath plastic covers: Pap
the covers off with a smail screwdriver. .,

25.13b ...and dlsconnect the wiring from the radio

removed frorn the dash assembly (see iilus-
tration).

17 “With an asmstant to hold one side of the
dast, carelully removs it from the vehicle
{see jllustration). . i
18 Refitting is the reverse of removal. Note:
Check the operation of ail componenis as
rhey are refiffed: Do not wait until the entire
assembly has beeni completed.

. . then remove the screws

il
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25.15c Remove these screws (arrows} to
release the bottom of the dash assembly

26 Seats - removal and refitting

Froni seat

Refer to iMustrations 26.2a and 26.2b

1 Position the seat all the way forward and
then all the way to the rear to access the front
seat retaining bolts.

2 Remave the retaining bolts {see illus-
trations}.

3 THt the seat upward to access the bot-

25.18d Qpen both doars and remove
these screws from the ends of the dash

tam, then disconnect any electrical connec-
tors and lift the seat from the vehicle.
4 Refitting is the reverse of remaoval.

Rear seat

5 Fold the seat forward, then remove the
mounting bolts from the back of the rear seat.
&  Remove the front bofts.

7 Lift up on the lower edge of the seat
back and remove it from the vshicle.

8  Refitling is the reverse of removal.

25.16 Get an assistant to help you pull the dash slowly towards
the rear. kit can be done without removing the combination switch
if you are very careful. The grab bar {arrow) is a good gripping
point on the passenger’s side

: S AT e 1L b T W T = 7

26.2b ... and rear of the front seat can be
removed after sliding the seat from cne

extreme to the other

Ty ok

2625 The bolts for the front . ..

25.15¢ Make sure that all fasteners have
been removed from the dash. Some
{like this one along the top edge)
can be overlooked

Cargo area seat

Refer to ilustration 26.9

8 Fold the seat up and forward, then
unbolt the hinge assembly from the flaor {see
illustration).

10  Remove the seat.

11 Refitting is the reverse of removal,

hinge assembly. Fold the seat forward
and the remove the mounting balts
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Chassis electrical system
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1 General information

The electrical system is a 12-volt, nega-
tive earth type. Powar for the lights and all
electrical accessories is supplied by a
lead/acid-type battery which is charged by
the altemator.

This Chapter covers repair and sarvice
proceduras for the vanous efectrical compo-
nents not associated with the engine. Infor-
mation on the battery, alternator, distributor
and starter motor can be found in Chapter 5.

It should be noted that when any portion
of the electrical system is serviced, the cable
should be disconnected from the negative
battery terminal to prevent electrical shorts
and/for firgs.

2  Electrical troubleshooting -
general information

A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses, fusibie links or circuit breakers
related ta that component and the wiring and
slectrical connectors that fink the componsnt
to both the baltery and the chassis. Te halp
you pinpoint an electrical circuit prablem,
wiring diagrams are included at the end of
this Chapter.

Before tackling any troublesome slectri-
cal circuit, first study the appropriate wiring
diagrams 1o get a complete understanding of
what makes up that individual gircuit, Trouble
spots, for instance, can oftert be narrewed

down by noting if other components related
o the circuit are operating properly. if several
components or circuits fail at one time,
chances are the problem is in a fuse or earth
connection, because several circuils arg
often routed through the same fuse and earth
connections.

Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a blown fuse, a melted fusibie
llhk or a bad reiay. Visually inspect the condi-
tion of all fuses, wires and connections in a
problem circuit befors troubleshoating it.

If testing instruments are going to be
utifised, use the diagrams to plan ahead of
time where you will make the necessary con-
nections in order to accurately pinpaint the
trouble spot,




B A I R o i B R e A

e ETRT

R T N R R I
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. The basic tools needed for electrical
troubleshooting include a circuit tester or
voltmeter (a 12-volt bulb with a set of test
leads can also be used), a continuity tester,
which includes 2 bulb, battery and set of {est
leads, and a jurmnper wire, preferably with a
circuit breaker incorporated, which can be
used to bypass electrical compeonents.
Before atternpting to locate a problem with
test instruments, use the wiring diagram(s) to
decide where to make the connections,

Voltage checks

Voltage checks should be performed if a
circuit is not functioning properiy. Connect
ane {ead of a circuit tester 1o either the nega-
tive battery terminal or a known good earth,
Connect the other lead to a electrical con-
nector in the circuit being tested, preferably
nedarast to the battery or fuse. If the buib of
the tester lights, voltage is present, which
means that the part of the circuit between the
electrical connestor and the battery is prob-
lem fres. Continue checking the rest of the
circuit in the same fashion. When you reach a
point at which no voltage is present, the
problem lies between that point and the last
test point with voltage. Most of the time the
problem can be traced to a logse connection.
Note: Kegp in mind that some circuits recefve
voftage only when the ignition key fs in the
Accessory or Run position.

Finding a short

One mathod of finding shorts in a circuit
is tu remove the fuse and connect a test light
or voltmeter in its pface. There should be no
voltage present in the circuit. Move the wiring
harness from side to side while watching the
test light. I the bulk goes on, there is a short
to earth somewhears in that area, probably
where the insulaticn has rubbed through. The
same test can be perfermed on sach compo-
nent it the circult, sven a switch,

Earth check

Parfarm an earth test to check whether

b .. 1o access the fusés and rélays behind'it. THere
is a spare fuse and a fuse puller on the cover

& component is properly earthed, Disconnect
the battery and connect one lead of a seif-
powerad test light, known as a continuity
tester, to a known good earth. Connect the
other lead to the wire or earth connection
being tested. If the bulb goes on, the earth is
goed, #f the bulb does not go on, the earth is
nat good.

Continuity check

A continuity check is done ta determine
if there are any breaks in a circuit - if it is
passing electricity propearly. With the circuit
off {no power in the circuit), a self-powered
continuity tester can be used to chack the
circuit. Connect the test leads to both ands of
the circuit {or to the “power” end and a good
earth), and if the test light comes an the cir-
cuit is passing current properly. If the light
doesn’t come on, there is a break somewhera
in the circuit, The same procedure can be
used to test 5 switch, by connecting the con-
tinuity tester to the power in and power out
sides of the switch. With the switch turned
On, the test light should come on.

Finding an open circuit

When diagnosing for possible open cir-
cuits, it is often difficult to locate them by
sight because oxidation or terminal misalign-
ment are hidden by the electrical connectors.
Merely wiggling an electrical connector on a
sensor or in the wiring harness may correct
the open circuit condition. Remember this
when an epen circuit is indicated when trou-
bleshooting a circuit. Intermittent proklems
may also be caused by oxidised or loose
connections.,

Electrical troubieshooting is simple if
you keep in mind that all electrical circuits are
basically electricity running from the battery,
through the wires, switches, relays, fuses and
fusible links to each efectrical component
flight bulls, moter, ete} and o earth, from
which it is passed back to the battery. Any
electrical problem is an interreption in the
flow of electricity to and from the battery.

3.1a Remove this cover panel ..

3 Fuses - general information

Refer to ifustrations 3.7a, 3.7b and 3.3

The electrical circuits of the vehicle are |
protected by a combingtion of fuses, circuit
breakers and fusible links. Fuse blocks are
located in the right kick panel and in the
engine compartment {see illustrations}.

Each of the fuses is designed {o protect
a specitic circuit, and the varicus circuits are
identified on the fuse pansl cover.

Miniaturised fuses are empioyed in the
fuse blocks. These compact fuses, with
blade termminal design, alfow fingertip removal
and rengwal. If an electrical component fails,
always check the fuse first. A blown fuse is
easilly identified through the clear plastic
body. Visually inspect the element for evi-
dence of damage {see flustraticn).

Be sure to renew blown fuses with the
correct amperage rating. Fuses of different
ratings are physically interchangeable, but
only fuses of the proper rating should be used.
Renewing a fuse with one of a higher or lower
value than specified is not recommended.
Each electrical circuit needs a specific amount

3.3 When a fusse blows, the element between the terminals burns
- the fuse on the left is blown; the fuse on the right is good
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4.2 The fusible links are connected to the
positive terminal of the battery. Be sure
to disconnect the negative lerminal
before working on them

of protection. The amperage value of each
fuse is moulded into the fuse body.

If the replacement fuse immediately
fails, don't renew it again until the cause of
the problem is isolated and corrected. Fuses
do not wear out. There is always anather
component in the system which caused the
fuse to blow. In most cases, this wiil be a
short circuit in the wiring caused by a broken
or deteriorated wire.

4  Fusible links - general
information

Refer to Mustration 4.2

Some circuits are protected by fusible
links. The links are used in circuits which are
not ordinarily fused, such as the ignition cir-
cuif.

There are several fusible links located
adjacent to the battery in the engine cem-
partment. They can be easily inspected tor
melting (see illustration).

Conventional type fusible links cannot
be repaired, a new link of ihe samse gauge

6.1a Two screws secure the cover over the relay box

should be refitted in its placa. The procedure
iz as follows:

g Disconnect the cable from the negative
baftery terminal.

b} Disconnect the fusible link from the
wiring hamess.

¢l Cut the damaged fusible link out of the
wiring just behind the cannector.

o) Skip the insulation back approximately
10 .

¢} Position the connector on the new
fusible fink and crimp it into place.

A Use rosin core solder at each end of the
new fink to obtain a good solder joir.

gl Use plenty of electrical tape around the
soldered joint. No wires showld be
exposed.

h) Connect the battery earth {negative)
cable. Test the circuil for proper opera-
tion.

5 Circuit breakers - general
information

Circuit breakers can pratect compo-
nents such as, power windows, pawer door
locks and headlights. Not ali modsls utilise
circuit breakers.

On some models, the circuit breaker
rassts itself automatically, so an electrical
overload in a circuit breaker protected sys-
tern will causa the circuit to fail momentarily,
then come back on. [f the circuit doesn't
coms back on, chack it immediately. Once
the condition is correctad, the circuit breaker
will resume its normal function. Some cireuit
breakers must be resst manually.

6 Relays - general information and
testing: S- -

General information

Refor to ifustrations 6.12 and 8.10
1 Several electrical accessories in the
vehicle, such as the fuel injection system,

harns, starter, and fog lamps use relays to
transmilt the slectrical signal to the compo-
nent. Relays use a low-current circuit (the
control circuit) to open and close a high-cur-
rent circuit {the power circuit). If the relay is
dsafective, that component will not operate
properiy. The various relays are mounted in
the engine compartment, at the fuse box and
in other locations througheut the vehicle {see
illustrations). if a faulty relay is suspected, i
can be removed and tested using the proce-
dure below or by a dealer service department
ar a repair shop. Defective relays must be
renewed as a unit.

Testing

2  It's best to refer to the wiring diagram
for the circuit to determine the proper hook-
ups for the relay you're testing. However, if
you're not able to detsrmine the correct
hook-up from the wiring diagrams, you may
be able to determine the test hook-ups from
the information that follows.

3 On most relays, two of the terminals are
the relay’s cantrol circuit {they connect to the
relay coil which, when energised, closes the
iarge contacts to complete the circuit). The
other terminals are the power circuit {they ars
connected together within the relay when the
control-circuit coll is energised).

4 The relays are usually marked as an aid
to help you determine which terminals are the
control circuit and which are the power cir-
cuit.

5 Connect a fused jumper wire between
one of the two control circuit terminals and
the positive battery terminal. Connsct
another jumper wire between ths other con-
trol cirguit terminat and sarth. When the con-
nections ara made, the relay should click. On
some relays, polarity may be critical, so, if the
refay doesn't click, try swapping the jumper
wires o the contrat circuit terminals.

6 With the jumper wires connected, check
for continuity between the power circuit ter-
minzl¢ as indicated by the markings on the
relay.

7 If the relay faills any of the above tests,
renew it.

6.1b The relays are clearly labeled. As they operate,

they emit a clicking which can be heard and felt

P




Wi

s e R Y

12-4

8.4 Disconnect the wirlng from the rear of the combination
switch before loosening the retaining screw

8.7b ... then simply Eft the switch off

7  Turn signal and hazard flasher -
check and renewal

1 The turn signal/hazard flasher is con-
tained {in most medels) in a single small unit
located in the wiring harness under the dash
16 the ieft of the stesring colummn:

2 When the flasher unit is functioning
properly, an audible click can be heard during
its operatlon If the turn sngnals fail onone
side or the other and the flasher unit does nit
make |ts characteristic clicking sound, a
faulty tum signal bulb is indicated.

3 - if both turn sighals fall to b[lnk the prab-
fern may pe. due t a Blown fuse a faulty
flasher unit, 4 broken swilch dr-a loose or
open connection. If a quick check of the fuse
box indicates that the turn signal fuse has
blown, Gheck the wiring for a short before
refmmg_a new fuge. . _

4 To'renaw the flasher, sn‘nply pul[ 1t out of

the socket. .
5 Make surs that the new unit is identical
to the ariginal. Compare the old one to the

9.5 The ignition switch is secured
" by a single screw

new one before refitting it.
&  Refitting is the reverse of removal.

8 Combinétion switch - removal
and refitting

Refer to flustrations 8.4, 8.7a and 8.7b

1 Disconnect the cable from the negative
terminal of the battery. '

2 Remove the steering wheel {see Chap-
ter 10).

3  Remove the steeting column covers
(see Chapter 11). '

4  Unplug the electrical connectars from
the cormbination switch (see.illustration).

5  Remove the retaining screw.

6  Push in on the switch, and tum it clock-
wise. Pull the combination - awitch from the
shaft.

=3 -Hefitting is the reverse of removal, The™ ™

combination switch must .szat corractly with
_its tab in the hole in the steering column.
Note: The wiper/washer switch and the light

B8.7a Tha individual svvifdhés can he removed from the
combination switch by removing the mounting screws . .

9.9 Thé twio shiear Scraws (arfow) miist be
drilled ocut il_'j order to ]'e_move the
entire housing

switch can both be rermoved from the switch
base and renewed independently (see illus-
trations),

9 Ignition switch and lock cylinder
- removal and refitting

Ignition switch

Refer to iustration 9.5

1 Discohnect the cable from the negalive
terminal of the battery.

2 Hemove the. lower steering column
cover (see Chapter-11).

3 “Rembwve tha switch retaining screw.

4 . Disconnect the wiring harness from the

switch. .
5 Fiemove the swﬁch {see illustration).
6  Refitting is the reverse of removal.

‘Lock eylinider

Refer to iustration 5.9
7 Remove the steering column covers
frefer to Chapter 11).
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8 Wsing a small nail or punch to depress
the lock eylinder retaining pin, pull straight
out on the lock cylinder assembly 1o remove
it from the vehicle.

a9  To refit the lock cylinder, depress the
retaining pin and guide the lock cylinder inio
the steering column housing untit the retain-
ing pin extends back into the locating hole in
the steering column housing. Note: The lock
eylinder housing is secured to the steering
shaft with two shear bofts (see illustration).
These will have 10 be drifled out if the entire
agsembly is tu be renewed.

10 The remainder of the refitting is the
raverse of removal.

10 Instrument panel gauges - check

Fuel, cil and temperature
gaudges

1 All tests below require the ignition
switch fo be turned to ON position when test-
ing.

2 | the gauge pointer does not move from
the empty. low or ¢old positions, check the

11.3 Pull the bezel off. Some components are removed here for
clarity - be careful to avoid scratching the upper
stearing column cover when it is in place

fuse. If the fuse is good, locate the particular
sending unit for the circuit you're warking on
{see Chapter 4 for fuel sending unit location,
Chapter 2 for the oil sending unit location or
Chapter 3 for the temperature sending unit
location). Cennect the sending unit connector
to earth. If the pointer gees to the full, high or
hot position renew the sending unit, If the
pointer stays in same position, use a jumper
wire to earth the sending unit terminai on the
back of the gauge, if necessary, refer to the
wiring diagrams at the end of this Chapter. If
tha pointer moves, the problem lies in the
wire between the gauge and the sending unit.
If the pointer does not move with the sending
unit terminal on the back of the gauge
earthed, check for voltage at the other termi-
nal of the gauge. If voltage is present, rensw
the gaugse.

11 Instrument cluster - removal and
refitting

Refer to Mustrations 11.2a, 11.20, 11.3,
11.4a 1i.dband 11.5

1 Disconnect the negafive battery cable.

witie I3

11.4a There are four cluster screws

2
3

4

11.4b Lift the cluster ¢ut only slightly .. .

Remaove the cluster bezal screws (see
illustrations).

Remove the instrument cluster bezel
{see lllustration).

Remove the cluster mounting screws
{see illustrations} and pull the instrument

c—
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11.5 ... and then disconnect the wiring

12.14a Prise.up the cover from the rear
wiper arm nut and then remove it

cluster towards the stesring wheel.

5 Discannect any electrical connectors
that wouid interfere with removal (see illus-
tration).

&  Cover the steering column with a cleth
to protect the trim covers then remove the
instrument cluster from the vehicle.

7 Refitting is the reverse of removal.

12 Wiper motor - removal and
refitting

Wiper moftor circuit check

Note: Refer to the wiring diagrams for wire
cofours and focations in the folfowing checks.
Kesp in mind that power wires are goneralfy
!arger in diamefer and brighter cojours, whare
earth wires are usually smafler in diameter
and darker cofours. When checking for voit-
age, probe an earthed T2-volt fest light to
each terminal at a.connector untit it lights; this
verifies voltage (power) at the terminal. .

1 if the wipers work siqwiy,_—i_r_r_@g_a_sure the

" battery is in good sondition and has a-strang
sharge (see Chapter 1). if the battery is in
good condition, remove the wiper motar {see
‘pelow) and operate the wiper arms by hand.

12.14b _Unscrew the retaining nut . ..

Check for binding linkage and pivois. Lubri-
cate or repair the linkage or pivots as neces-
sary. Refit the wiper mator. If the wipers still
operate slowly, check for loose or corroded
connections, especialty the sarth connection.
if all connections look correct, renew the
metor,

2 It the wipers fail to opserate when acti-
vated, check the fuse. If the fuse is good,
connect a jumper wire between the wiper
metar and earth, then retest. If the motor
works now, repair the earth connection. If the
motor still doesn't werk, turn on the wipers
and check for voltage at the motor. If there's
o voltage at the motor, remove the motor
and check it off the vehicle with fusad jumper
wires from the battery. if the motor now
works, check for kinding linkage {see Step 1
above). If the motor still doesn't work, renew
it. If there's no voltage at the motor, check for
voltage at the switch. If there’s no voltage at
the switch, check the wiring between the
switch and fuse panel for continuity. If the
wiring is good, the switch is probably bad.

3 If the wipérs only wark on one speed,
check the continuity of the wires between the

TUEWItEH ARG THOTOF If the Wifes are gosd,’

rengw tha Switch. _
4 If the interval (delay) function is inop-
erative, check the continuity of all the wiring

"~ Wiper motorrenewai —

Front
Refer to jliustration 12,10
8 Disconnect the negative batiery cabfe.

12.44c ... remave the fut. . .

between the switch and motor, If the wiring is
good, rensw the imterval module.

5 If the wipers stop at the position
they're in when the switch is turmed off (fail
ta park), check for voltage at the wiper motor
when the wiper switch is OFF but the ignition
is ON. If voltage is present, the limit switch jn
the moter ts malfunctioning. Renew the wiper
motor. f no veltage is present, trace and
repair the limit switch wiring between the fuse
panel and wiper motor.

6  If the wipers won'l shut off unfess the
ignition is OFF, disconnect the winng from
the wiper controi switch. If the wipars stop,
ranew the switch. If the wipers keep running,
there's a defective limit switch in the motar;
renéw the maotor,

7 H the wipers won’t retract below the
kannet line, check for mechanical abstruc-
tions in the wiper linkage or on the vehicle's
body which would prevent the wipers from
parking. If therg are no sbstructions, check
the wiring between the switch and motor for
continity. If the wiring is good, renew the
wiper motor. -
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42.14d ... and lift off the washer

9 Disconnect the wiring from the motor.
10 Remove the mounting belts and pull the
motor aut slightly (see illustration).

11 Disconnect the wiper transmission from
tha motor, Remove the motar.

12  Refitting is the reversse of removal.

Rear

Refer to flustrations 12.14a, 12.14b, 12.74¢,
12.14d and 12.17

13 Disconnect the negative baftery cable.
14 Rermove the wiper arm {refer to Chap-
ter 1). it may be necessary ta first remove the
spare fyre. Remove the nut and bezel from
the wiper shaft {see illustrations).

15 Remove the inner door panel {refer to
Chapter 11}.

16 Disconnact the wiring fram the motor.
17 Unbolt the moter and remove it {see
illustration}.

18  Refitting is the reverss of removal.

13 Radio and speakers - removal
and refitting

1 Disconnact the negative battery cable.

Radlio

2  Remove the centre dash bezel [rafer to

doer frame

13.7 'Disconnec‘t the speaker wiring after removing it from the

Chapter 11).

3 Raemove the screws and pul! the radio
aut far enough to access the rear of it

4 Disconnzet the gerial and the wiring har-
ness from the rear of the radio, then remove
the radio.

5  Refitting is the reverse of removal.

Speakers

Refer to Mustration 13.7

& Remove the door trim panel (se2 Chap-
ter 11}

7 Remove the speaker retaining screws.
Disconnect the electrical connector and
remove the speaker from the vehicle (see
Nustration).

8  Refitting is the reverse of removal.

12,17 The rear wiper motor with the harness discennected. Do
not disconnect the wires shown

3 Using a pair of snap ring pliers or similar
toot, remove the aerial base retaining nut.

4 Qn vehicles equipped with a power
aerial, remove the aerial motor mounting
strews from the inner fender well.

5 Pull the aerial up and out to remove it
until you can se2 the wire. then remove the
old aerial lead from the wire and renaw it with
the new aerial lsad.

& Warking in the passenger compartment,
pull the wirs and the aerial lead rearward into
the passenger compartrment.

7 The remalnder of refitting is the reverse
of removal.

15 Rear window defogger - check
and repair

14 Aerial - removal and refitting

t  Detach the radio and disconnect the
aerial lead from the rear side of the radio {see
Section 13). Attach a piece of stiff wire to the
end of the asrial lead, then remove any
retaining clipe under the instrument panel
securing the aerial lead.

2 DOn vehicles equipped with fixed type
artennas, use a smail spanner and remaove
the aerial mast retaining nut.

Refer to iffustration 151

1 The rear window defogger consists of a
number of horizontal elements faminated
onto the glass surface (see illustration}.

2  Small breaks in the element can be
repaired without removing the rear window.

Check

Refer fo ifluatrations 15,4, 15,5 and 15.7
3 Turn the ignition switch and defogger
systern switches to the ON position.

15.1 The defogger circuit consists of a 12 volt input {arrow) and

an earth at the other end of the grid




14.4 When measuring the voltage at the
rear window defroster grid, wrap a piece
of afuminiurm foil around he negative
probe and press the foil against the wire

with your finger

4  When measuring voltage during the next
two tests, wrap a piece of aluminium foii
around the tip of the volimeter negative
probe and press the foil against the heating
elerment with your finger (see illustration).

5  Check the voltage at the centre of each
heating element [see illustration). If the volt-
age is 6-volts, the element is okay (thers is no
break}. i the voltage is 12-volts, the elemeant
is broken between the centre of the slement
and the positive end. If the voltage is O-volts
the eferment is broken between the centre of
the element and earth.

§ Connect the negative lgad to a good
earthing point. The reading should stay the
same,

7 Tof{ind the break, piace the voltmeter
positive lead against the defogger positive
terminal. Place the voltmeter negative iead
with the foil strip against the heating element
at the positive terminai end and slide it
toward the negative terming| end. The point
at which the voltmeter deflects from zero to

7 3

', 15613 Touse a 'défogger repair kit, aj

iy masking tape to the
ingide of the window at the damaged area, then brush on the

special conductive caating

[0 i T R R

155 To determine if a heating element
has broken, check the voltage at the
centre of each element - if the voltage is
B-volts, the element is unbroken - if the
voltage is 12-volts, the element is broken
between the centre and the posifive end -
if there is no voltage, the element is
broken between the centre and the earth

several voits [s the point at which the heating
element is broken (see illustration).

Repair

Refer to Hlustration 15,13

8  Repair the break in the elament using a
repair kit specifically recommended for this
purpese, such as Dupont paste No. 4817 {or
equivalent}. Included in thig kit is plastic con-
ductive epoxy.

8  Prior to repairing a break, turn off the
system and allow it to cool off for a few min-
utes.

10 Lightly butf the element area with fine
steel woal, then clean it tharoughly with iso-
propy! alcohol.

11 Us=e masking lape to mask off the area
being repaired.

12 Thoroughly mix the epoxy, following the
instructions provided with the repair kit,

15.7 Te find the break, place the
voitmeter positive probe against the
defogger positive terminal, place the

voitmeter negative probe with the foil strip
against the heating element at the positive
terminal and slide it toward the negative
terminal - the paint at which the volimeter
reading changes abruptly is the point at
which the element is broken

13 Appiy the epdxy material to the siit in the
masking {ape, overlapping the undamaged
area about 20 mm on each end [see illustra-
tion).

14 Allow the repair to cure for 24 hours
before removing the tape and using the sys-
tem.

16 Headlights - removal and refitting

1 Risconnect the negative cable from the
Dattery.

Sealed beam type

Refer to iflustration 16.4

2 Remove the grillefheadlight trim bezel
on utility and cab chassis models {refer to
Chapter 11).

16.4 These are the three screws which retain the headlight. The
: " other serews should not he touched 7~
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17.1 There are two adjustment screws for
each headlighi. This (arrow) is an upper
one for the vertical adjustment

3 Whenever renewing a headlight, be
carefid not to turn the spring-loaded adjust-
ing screws of the headlight, as this will alter
the aim. . :

4  Remove the screws which secure the
retaining ring and withdraw the ring. Support
the light as this is done [see illustration}.

5  Pull the headlight out slightly and dis-
connect the electrical connector from the rear
of the light. Remove the light from the vehi-
cle.

6 Position the new unit close enocugh ta
connect the slectrical connector. Make sure
that the numbers maoulded into the lens are at
the top.

7  Refit the retaining ring with ts mounting
screws and spring.

8  Check the headligivts for proper opera-
tion and adjustment. If the adjusting screws
wera not altered, the new headlight wili not
need to have its aim adjusted.

9  Refit the radiator grille if necessary.

Halogen bulb-iype

Warning: Halogen gas filled bulbs are under
pressure and may shatter if the surface is
scratched or the bull is droppsd. Wear eye
protection and handle the bufbs carefully,
grasping only the base whenever possible.
Da not touch the surface of the bufb with your
fingers because the oif from your skin could
cause it to overheat and fail prematurefly. If
you do touch the bulb surface, clean it with
isapropyt alcohof.

10 Reach behind the headlight assembly
and unplug the electrical connector.

11 Grasp the bulb holder securely and
rotate it counterclockwise to remaove it frem
the heusing.

12 Remove the rubber cover from the rear
of the headlight.

13 Turn the bulb counter-clockwise to
remove it from the bulb holder. Without
touching the glass with your bare fingers,
insert the new bulb asssmbly into the head-
light hausing.

Vehicle —— ——
Centerline

8 metres

Front of
Headiamp

50028-12-19,3 HAYNES

17.3 Headlight adjustment details

14 Plug in the electrical connector. Test
headkght operation, then close the bonnet.

17 Headlights - adjustment

Refer to illustrations 17.1 and 17.3

MNote: The headiights must be aimed cor-
rectly. If adjusted incorrectly they coufd blind
the driver of an oncoming vehicle and cause a
serfous accident or seriousfy reduce your
abiiffy to see the road. The headlights should
be checked for proper aim gvery 12 manths
and any time a new headlight Is refitted or
front end body work is performed. It should
be emphasised that the folfowing procedure
is onfy an intarim step which wilf provige tem-
porary adjustment until the headfights can be
adjusted by a propedy equipped shop.

1 &ll headlights have two spring loaded
adjusting screws, one on the top or bottom
controliing up-and-down movement and ane
on the side controliing left-and-right move-
ment {see illustration).

2 There are severa! methads of adjusting
the headlights. The simplest method requires

a blank wall 8 meters in front of the vehicle
and a level floor.

3 Position masking tape vertically on the
wall in reference to the vehicle centre line and
the centre lines of both headlights (see illus-
tration).

4  Position a horizontal tape iine in refer-
ence to the centre line of all the headlights.
Note: 1t may be easier to position the tape on
the wall with the vehicle parked close fo the
wall.

5  Adjustment should be made with the
vehicle sitting level, the fuel tank half-fult and
no unusually heavy load in the vehicle.

6  Starting with the low beam adiustment,
pasition the high intensity zone so it is 5 can-
timetres betow the horizomtal line and 5 cen-
timetres to the side of the haadiight verticai
line away from oncoming traffic. Adjustrment
is made by tuming the top or bottorn adjust-
ing screw to raise or lower the beam. The
adjusting screw on the side should be used in
the same manner to mave the beam left or
right.

7 With the high beams on, the high inten-
sity zone should be vertically centred with the
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188 The horn is secured by a singfe bolt. It is easiest to remove
the horn if the grille is removed completely

19.2 The bulb Holder can be removed by
turning it counter-clotkwise

exact centre just below the horizontal line.
Note: it may not be possible to position the
headiight aim exacHy for both high and fow
beams. If a compromise must be mate, keep
in mind that the low heams are the most used
and have the greatest effect on driver safety.
& Have the headlighis adjusted by =2
dealar service department or service station
at the earliest opportunity.

18 Horn - check and renewal

Check

Note: Check the fuses befors begmnmg alec-
trical diagnosfs. :

1 Remove the grille, if necessary and dis-
connect the elactrical connector from the
harn.

2 To test the horn, connect battery volt-
age to the two terminals {or to the terminal
and earth} with a pair of jumper wires. if the

o doesn’t sound, renew it.

3t the-horn does sound, check for volt—
age at the terminal when the homn button is
depressed. if there's voltage at the terminal,
check for 2 bad earthing peint at the horn.

19.6a Both styles of rear Iights are
removed with a Phillips screwdriver . . .

4 If there's no voltage at the horn, check
the relay {see Section 6}. Nate that most hom
relays are either the four-terminal or exter-
nally earthed three-terminal type.

5 W the relay is good, check for voltage to
the relay power and control circuits. If either
of the circuits is not receiving voltage, inspect
the wiring between the relay and the fuse
panel,

8  If both relay circuits are receiving volt-
age, depress the horn buiton and check the
circuit from the relay to the horm bution for
continuity to earth. if there’s no continuity,
check the circuit for an open. if there's no
apen circuit, renew the horn button,

7 If there's continuity to earth through the
horn button, check for an open or short in the
circuit from the relay to the horn,

Renewal

Refer to Mlustration 18.9
8  HRemove the radlator grille {see Chap-
ter 1T)

8- -To-renaw the-horn(s), disconnect the -

electrical connector and remove the bracket
bolt {see illustration).
10 Refitting is the reverse of removal.

19.1 Most exterior lights are serviced fike this furn signal
assembly - remove the Phillips head screws and pull it out

19.8b . .. some units are located in
the bumper

18.8¢c Pull the assembly out . .

19 Bulb renewal

Front combination or turn

_ s:gnai fight.

Hardtop and wagon models
Refer to illustrations 19.1 and 19.2

1 Remove the tighit assembiy {see illus-
tration}.
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198 ... then remove the bulb hoider

19.16 The hulb is then accessible

2 Turh the pulb hoider one guarter turn
counter-clockwise and ramove it from the
rear of the light {ses illustration).

3 For parking light bulbs pull the bulb from
the socket. For turn signal bulbs, push the
bulb inward and turn it counter-clockwise to
remove it.

4 Refitting is the reverse of removal.

Early utility and cab chassis models
5 Remove the lens and gasket from the
light.

6 Push the bulb inward and turn it
counter-clockwise to remove it from the
socket.

7  Clean the socket if necessary. Refitting
is tha reverse of removal.

Rear combination or turn
signal light

Hardtop and wagon models

Refer to ilfustrationg 19.8a, 19.8b, 19.8c

and 19.8

8 Remove the light from the rear of the
vehicie (see iliustrations).

g  Turn the bulb holder one guarter turn
counter-clockwise and remove it from the
rear of the light. (see illustratian).

19.13a The number plate light should be
checked periodically to avoid a citation. If
it is defective, remove the screws . . .

19.15b ... then prise off the lens

10 Push the bulb inward and turm if
counter-clockwises {0 remowve it.
11 Rafitling is the reverss of removal.

Utility and cab chassis models

12 Remove the lens and gasket from the
light.

13 Push the bulb inward and tumn it
counter-clockwise to remove it from the
socket.

14 Clean the sockst if necessary. Refitting
is the reverse of remaval.

Number plate light

Refer to ifiustrations 18,154, 18.15b and
18.76

15 Remove the screws and detach the lens
and gasket (see illustrations).

16 Remove the bulb from the socket by
pushing inwards and turning it counter-clock-
wise {see iliustration}.

17 Refitting is the roverse of remaval.

Side marker light

Refer to iffustrations 18.18 and 19.15

18 Remove the side marker light from the
vehicle (see illustration).

19  Turn the bulb helder one quarter turm
counter-clockwisa and remove it from the

19.18 A typical side marker light can be pried off with a
scrawdriver. A card slipped between the blade
and the paint is a good idea

19.19 Twist the bulb holder to get at the
bulb inside

light {[see Mustration).

20 Push the bulb inward and tumn it

counter-clockwise to remove it
21 Refitting is the reverse of removal.

Instrument cluster lights
Refer to iustration 19,23
22 To gain access to the instrument cluster
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18.23 Each bulb holder in the rear of the
instrument panel can be twisted
and then removed

illumination hulbs, the instrument cluster wiil
have to be removed (see Section 11). The
bulbs-can then be renewed from the rear of

the cluster. F
23 Rotate the holders counterclcckwnse to
remove them {see illustration). Pull the bulbs

out. ) _
24  Refitting is the reverse of removal.

Interior light

Hardtop and' wagon modeis
25 Prige the iritefior lens off the interior light

housing.
26 Pull the bulb directly out of the socket,
27 Refitting is the reverses of ramoval.

Utifity and cab chassis models
28 Rotate the round lens fif used) counter-

clockmse to remove it.

28 Use 'a screwdrivér to carefuily pnse off
the sguare lens (it usad).

30 Pull the bulb directly out. If it is difficult
to remove, prise downward on one end with
a small screwdriver. Do not prise on the

glass.
31 Refrrtmg is the reverse of removai.

Map :‘:ght

32 Use a smali screwdriver to carefuily
prise the lens from the lamp.

33 Remove the bulb by pushing it inward
while turning it counter-clockwise.

34 Refitting is the raverse of removal.

20 Electric side view mirrors -
description and check

1 Most electric rear view mirrors use two

--motors-ta -mave the glase; one for -up and

down adjustinents and cne for left-right
adjustments.

2 The control switch has a selector por-
ticn which sends voltage fo the left or right

side mifrgf, With. the: ignition. QM. but the
engine OFF roH dowr the wmdows and oper-
ate the mirror control switch through all func-
tions (left-right and, up- down} for both the Feft
and right; side mirrors. v

3  Listen: carefuily for the sound of the
electric motors Tunning in the m|rr0r3‘ .

4 ifthe motors can bé heard but, he. mirror
glass doesn't move, therd's probab[y a prob-
iem with the drive mechariism ingide. the . mir-
ror. Remove and disassemble thegmarrcr to
locate the problerm.

5 It the mirrors don't operate and no
sound comes from the mirrors, check the
fuse (see Chapter 1}.

6  If the fuse is good, remove the mirror
control switch from it mounting without dis-
connectlng the wires attached to it. Turn the
ignition ON and check for voitage at the
switch. There should be voltage at ane termi-
ral. if there's no voltage at the switch, chack
for an open or short in the Gircuit between the
fuse panel and the swiich,

7 [f there's voltage at the switch, discon-
nect it. Check the switch for continuity in all
its operating positions, If the switch does not
have continuity, renew it. _
8 Re-connect the switch. Locate the wire
going frort the switch to earth. Leaving the
switch connected, connect a jumper wirs
between this wire and earth. f the mirror
works normally with this wire in place, repair
the faulty earth connection.

g If the mirror still dossn’t work, remove
the mirror and check the wires at the mirror
for voltage. Check with ignition ON and the

-rmirFor setector switch on the appropriate

side. Operate the mirror switch in all its posi-
tions. There should be voltage at one of the
switch-to-rnirror wires in @ach switch position
{except the neutral “off” position),

10 If there's not voltage in each switch
position, check the circuit between the mirror
and controi switch for opens and shorts.

11 If there's voltage, remaove the mirror and
test it off the vehicle with jumper wires.
Ranew the mirror if it fails this test.

21 Cruise control system -
description and check

1 The cruise control system maintains
vehicle speed with an electrically aperated
motor tocated in the engine compartment,
which g connected to the accelerator pedat
by a cable. The system congiats of the cruise
control unit, brake switch, control switches
and vehicle speed sensor. Some features of
the systern require special testers and diag-
nostic -precedures -which are beyond the
scope of this manual. Listed below are some
general procedures that may be used to
locata common problems.

.2 Locate and check the fuse (Section 3). .

3 Have an assistant operate the brake
lights while you check their operation {voltage
from the brake light switch deactivates the
cruise control).

4 - if the brake lights don't come on or
don’t shut off, corect the problem and retest
the cruise cantral.

5 Visually inspect 'the controi cable
between cruise control motor and the throtile
linkags for free movemneant, renew If neces-
sary. :

&  The cruise control system uses a speed
sensing device. The speed sensor is located
in the speedometer. To test the speed sensor
see Chapter 6.

7 Test drive the vehicle to determine if the
cruise control is now working. if it isn't, take it
to a dealer service department or an automo-
tive slectrical specialist for further diagnhosis,

22 Power window system -
description and check

1 The power window system operates
electric motors, mounted in the doors, which
lower and raise the windows. The system
congists of the control switches, relays, the
motorg, regulators, glass mechanisms and
associated wiring. :

2 The power windows can be lowered and
raised from the master control switch by the
driver or by-remote switches located at the
individual windows. Each window has a sep-
arate motor which is reversible. The position
of the dontrel switch determines the polarity
and therefore the direction of operation.

3  The circuit is protected by a fuse and a
circuit breaker. Each motor is also equipped
with an infernal ¢ircuit breaker, this prevents
one stuck window from disabling the whole
system.

4 The power window system will only
operate when the ignition switch is OM. In
addition, many madefs have a window lock-
out switch at the master control switch
which, when activated, disables the switches
at the rear windows and, sometimes, the
switch at the passenger’'s window also.
Always check these items before trou-
bleshooting a window probiem.

5  These procedures are general in nature,
s0 if you can't find the problem using them,
take the vehicle to a dealer service depart-
ment or other propetly equipped repair facit-
ity.

6 If the power windows won't operate,
always check the fuse first.

7 if only the rear windows are inoperative,
or if the windows only operate from the mas-
ter contral swiich, check the rear window
lockout switch for continuity in the unlecked
position, Renew it if it doesn't have continu-

8  Check the wiring between the switches
and fuse panel for continuity. Repair the

wiring, iIf neceasary.
8 ¥ only one window s inoperative from

.- the master.control switch, try the other eon--

trol switch af the window. Note: This doesn't
appiy ta the driver's door window.

i0 I the same window works from one
switch, but not the other, chack the swiich

T LRk e

IR o BT L RSN



Chapter 12

Chassis electrical system

12-13

far continuity. If the continuity is not as spaci-
fied renew the switch.

11 If the switch tests valid, check for &
short or open in the circuit between the
affected switch and the window motor.

12 If one window is inoperative from both
switches, remave the frim panel from the
affected door and check for voitage at the
switch and at the motor while the switch is
operated.

13 If voltage is reaching the motor, discon-
nect the glass from the regulator (see Chap-
ter 11). Move the window up and down by
hand while checking for binding and damage.
Also check for binding and damage fo the
regulator. If the regulator is not damaged and
the window moves up and down smoothly,
renew the moteor. If there's binding or dam-
age, lubricate, repair or renew parts, as nec-
assary.

14 | voltage isn't reaching the moieor,
check the wiring in the circuit for continuity
between the switches and motars. You'l
neead o consult the wiring diagram for the
vehigle. If the cireuit is equipped with a relay,
check that the relay is earthed properly and
receiving voltage.

15 Test the windows after yau are done to
confirm proper repairs.

23 Power door lock system -
description and check

Refer to iflustrafion 23.2

The power deor lock system operates
the door lock actuators mounted in each
door. The system consists of the switches,
actuators, a control unit and associated
wiring. Diagnosis can usually be limited to
simple checks of the wiring connections and
actuators for minor faulls which can be easily
repaired, In-depth diagnosis should be left to
a dealership service department.

Power door lock systems are operated

23.2 The door lock solencid is at
the base of the door

by bi-directional solencids located in the
doors [see illustration). The lock switches
have two operating positions: Lock and
Uniock. When activated, the switch sends an
earth signal to the door lock control unit to
lock or unlock the doors. Depending on
which way the switch is activated, the conirol
unit reverses polarity to the solenoids, allow-
ing the two sides of the circuit to be used
alternately as the feed (positive) and earth
side.

Some vehicles may have an anti-theft
systems incorporated into the power locks. 1f
you are unable to locate the trouble using the
following general Steps, consult your a dealer
service department.

1 Always check the circuit protection first.
Some vehicles use a combination of circuit
breakers and fuses.

2 Operate the door lock switches in both
directions {Lack and Unlock) with the engine
off. Listen for the click of the solencids oper-
ating.

3 Test the switches for continuity. Renew
the switch if there's not continuity in both
switch positions.

4  Check the wiring between tha switches,
control unit and solenocids for continuity.
Repair the wiring if there’s na continuity.

5  Chack for a bad earth at the switches or
the gantrol unit.

§ i all but one lock solenoids operate,
remove the trim panel from the affected door
(see Chapter 11} and check for voltage at the
salenoid while the lock switch is operated
One of the wires should have voltage in the
Lock position; the cther should have voltage
in the Unlack position.

7 If the inoperative solenoid is receiving
voltage, renew the solencid.

8  If the inoperative solenoid isn't receiving
voltage, check the relay or for an open &
short in the wire between the lock solenoid
and the contro! unit. Note: ft's cormmon for
wires fo break in the portion of the harness
between the body and daor {opening and
closing the door fatigues and eventually
breaks the wires)

24 Wiring diagrams - general
information

Since it isn't possible to include all
wiring diagrams for every year covered Dy
this manual, the following diagrams are those
that are typical and most commonly needed.

Prior to troubieshooting any circuits,
check the fuse and circuit breakers (if
squipped) to make sure they'rs in good con-
dition. Make sure the batiery is properiy
charged and check the cable connections
(see Chapter 1).

When checking a circuit, make sure that
all connectars are ¢lean, with no broken or
loose terminalz. When unpiugging & connec-
tor, de not pull on the wires. Pull only an the
connector housings themselves.

hn
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Chapter 2 Part A
4.2 litre petrol engine

Contents

Saction
Camshafts and bearings - removal, inspection, and refitting ........ 186 Ofl cooler - removal and refitting ... - ... Sea Chapter 3
CHECHK ENGINE light ... U .. Bee Chapter 8 Qil pump - remaval, inspection and reﬂttmg .
Crankshaft front ol seal renewal . e 12 Rear mair il seal - renswal .. TN .12
Crankshaft pulley/vibration damper - removal and reffttmg .- N Repair operations possible wnth the engme in ‘rhe vehiGle ... 2
Cylinder compression check .. «See Chapter 2D Racker arms and pushrods - remmoval, inspection
Cylinder head - removal and reﬂttlng 9 AN TBATING e it e et e seras e 5
Drivebeit - check, adjustment and renewai..................... S8ee Chapter 1 Spark plug renewal N . See Chapter 1
Engine rmounts - check and renswal......... .- v 21 Sump - removal and ref:ttmg e SR I
Engine oil and filter change ... i See Chapter 1 Tirming chain and sprockets rer‘nc.\\fat mspectlon ar'ld
Engine cit cooler - removal and refiting. ..., .20 refifting ... JORUORNTPOPIUR PO -
Engine overhaui - general information ... See Chapter 2D Tirning chann cover - rernoval ar‘Ld reﬂttmg 13
Engire - removal and refitting... .. See Chapter 2D Top Dsad Centre {TDC} for number one paston !ocatmg 3

Section < .

Exhaust manitold - removal and refthng 8 Valve cover - removal and refitting ................................................ 4
Flywheel/driveplate - removal and refnﬁmg e 18 WValves - senvicing ... - See Chapter 2C
General information... 1 Yalve springs, retamers and sea]s renewar ............... 6
Inlet manifold - removal and refl‘ttlng 7 Water pump - removal and refitting .......o.cceeeevcerenvinens See Chapter 3
Lifters - remaval, inspection and reﬂttmg DRSSP | 3|
Specifications
General
Cisplacement. ................ 4169 co
Bore e 96 mim
Stroke .. 98 mm
Cylmder numbers (m:mt to rear} 1-2-3-4-5-8
Firing arder .. 1-5-3-6-2-4 @
Compression pressure
Standard... 1,177 kPa e @
Mimimurm.., B33 kPa ')
hiaximum dlfference between cylmder&‘. 98 kPa E @
Camshaft @
MUMDET OF DEAMNG JOUFTIAIS «.ores e e e eee e e e e an b e e 7
Bearing ¢if clearance o
Standard 0.020 to 6.109 mm
Jourmal d:ameter HAYNES 137602
Front........ 50.721 to 50.740 mm
Second . ven 50.521 to 50.540 mm Cylinder location and

T G S PPTS

Bend limif....cccs

End play
SEANUANT ..o ee et e e e et et et ee et e e st esmerers e enaeesaerae e imsan cnsaean
Limit.....

Cam lobe
Total measurement .......cceoeee
Waar lImit ...,

50.121 to 53,140 mm
48.921 to 48.840 mm
49,721 to 49.740 mm
49521 t0 49.540 mm
0.08 mm

The biackened terminal shown on the
distributor cap indicates the Number One
sk plug wire position

0.08 mm 10 0.28 mm
0.5 mim

42.311 to 42.561 mm
0.15 mm




2A-2 Chapter 2 Part A 4.2 litre petrol engine
Cyliﬁdér head

Allowable surface machlnlng 0.2 mm

Wairpage limit... 0.2 mm

Qil pump

Cuter rotor to body Clearance ..o e
Inner rotor to outar rofor clearance L.
Rotor end ClEArANGE (..ot et sm e e e e e

Valve covar-to-cylinder head SCréWs ... ieee e e e

0.14 to 0.22 mm
0010012 mm
0.050 te 0.110 mm

Torque specifications Nm
Camshaft sprocket BOIt ... e s e e in 132 to 142
Camshaft retainer bolts Ftod
Crankshaft puiley DoH ... e 142 ic 152
Cylinder head bolts
-Flrst step .. 29
Second step ...................................................... 57 to 67
Third stap ... Locsen fully
FOUNH SR ... coeeoceecenvececmence o aecemereree e ssssassssnsns s semss s s 29
Preferred fifth step ..v v s
Altarnate fifth stap.... 64 ta 74
Extaust manifold bolts ... 27 to 31
Front cylinder head balt.......ciinineine 7io8
Fiywheel/driveplate-to-crankshaft bolts..... 147 to 167
Fusl pump cam nut {carburetted models) ............ 16019
[nlet manifold oS e e 16to 18
Sump mounting bolts ... Ttog
Ol coolar COVEN BORS ...e e e e 16te 21
Oil cooler nuts....... U 16 1o 21
Oil pump chain tansioner bolts 7to8
Ol pump cover Bols ... .o 7Tto8
il pump PICKUR BORS ooeeec e e e e 16 to 18
Oil purnp relief plug ....... 40 ta 70
Qil pumipy Sprocket DO ... e e e 241028
Rear oil seal retaingr BOES ...t e 211026
Rocker arm lock nuts 16to 22
Bocker shaft DokS....c s s s s s e 1610 19
TImING chain guide BOIt .. e st et e e e T8
Timing chain tensioner bolt ........... - Tto8
Timing chain cover-to-ock Bolts ... e e 1 to 28
1453

1 General information

This Part of Chapter 2 is devoted to in-
vehicle engine repair procedures for the 4.2
litre petral six-cylinder pushrod engine. Infor-
miation concerning engine removal and refit-
ting, as well as engine block and cylinder
head overhaul, can be- found in Part D of this
Chapter. .. . -

The fallowing repaw procedures are
hased on the assumption that the engine is
fitted in the vehicle. If the engine has been

removed from the vehicle and mounted on a -

stand, many of ‘the steps included in this Part
of Chapter 2 will not appiy.

The spemﬂcatlons included in this Part
of Chapter 2" _Iy cmly to” the engine and
procedures in- th|s Part: The.spacifications
necessary for: rebuﬂdlng the block and cylin-
der head are found in Part D, .
ngine uses’ pushro 5 and lifters
ng hain as part of the valve train.

Tha ‘oil pump s Thoufited off the ot of the
- block and Is driven’ by a separate thain from,
the crankshaﬂ

2 Repair operations possible with
the engine in the vehicle

Many major repair operations can be
accomplished without removing the engine
from the vehicle.

Clean the engine cempartment and the
exterior of the engine with some type of pres-
sure washer béfore any work is done. A clean
enging will make the job easier and will help
keep dirt out of the internal areas of the
engine.

i vacuum, exhaust, ol or coolant leaks
have developed, indicating a need for gasket
or-seal renewal, the repairs can generally be
made with thé engine in the vehicle. The inlet
and ‘exhaust manifold gaskets, sump gasket
and: cylinder head-gasket -are all accessible
with the engine in place.

-Exterior engihe components such as the
irilet and exhaust manifolds, the sump (and the
ail pump} the WaLer pump, the starter moter,
the alternator, the dlstrl butor afid the Garburet-
tor . &r fuel -injéction. components. ¢an be
removed for repair with the engine in place.

T R T T

) é H g o t"""'ﬁ.‘?

-refit the. d:s'nbufor correctly, pish

‘sion at the number ene spark plug hofe’
.engine is. mta!‘ed then: af;gnmg thé ngnon

69 to 74-degrees additional rotation

Since the cylinder head can be removed
without pulling the engine, valve companent
servicing can alse be accomplished with the
engine in the vehicle.

In extreme cases caused by a lack of
necessary equipment, repair or renewal of
piston rings, pistons, connecting rods and
red bearings is possible with the enging in the
vehicle. Howeaver, this practice is-not recom-

mended because of the clganing and prepa-

ratian work that must be done to the compo-
nents invalved.

3 Top Dead Centre (TDC) for
number one piston - locating

Fefer to illustration 3.4 .
Note: The folfowing procedure i bssed on
the assumption that the distributor is cor-
rectly fitted, if you are trying to a‘ocate 7DC to

must be determined by feeling for ff

ﬂmmg arks as ‘déscribed iri Stef:'r -

T et & Cite T Y i
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1 Top Dead Centre (TDO) is the highest
point in the cylinder that each piston reaches
gz it travels up-and-down when the
crankshaft turns. Each piston reaches TOC
on the compression stroke and again on the
exhaust stroke, but TDC generally refers to
piston position on the comprassion stroke.

2 Positioning the piston(s) at TDC iz an
essential part of many procedures such as
rocker arm removal, camshaft and timing
chain/sprocket removal and distribuior
rermoval.

3 Before beginning this procedurs, be
sure to piace the transmission in Neutral and
apply the parking brake or biock the rear
wheeis, Also, remove the spark plugs {see
Chapter 1) and disable the ignition system.
Detach the coil wire from the centre terminal
of the distributor cap and earth it on the Bblock
with a jurnper wirg.

4  In order to bring any piston to TOC, the
crankshaft must be turned using one of the
methods outlined below. When looking at the
front of the engine, normal crankshaft rota-
fion is clockwise.

a) The preferred methoad fs to furm the
crapkshaft with & socket and . raichet
atfached to the balt threaded info the
front of the crarkshart (see iHustration}.

b} A remote starter switch, which may save
some time, can also be used. Foflow the
instructions inciuded with the switch.
Once the piston is close to TDC, use a
anckat and ratchet, as geseribed in the
pravious paragrach.

¢l If an assistant is available to tum the
fgnition switch to the Stant position in
short bursts, yeu can get the pistan
close to TDC without a remote starter
switch. Make sure your assistant fs ouf
of the vehicle, away from fhe ignition
switch, then use a sockat and ratehet (as

s descrived in Paragraph a) to complets

the procedure.

5  Note the position ei the terminal for the

nurber one spark plug wire on the distributer
cap. If the terminal isn't marked; follow the

3.4 Use a large socket and breaker bar to rotate
the crankshaff to TDC

plug wire fram the number one cylinder spark
plug to the cap.

& Lsa a falt-tip pen or chaik to make a
mark on the distributor body directly under
the terminal. Do not use a lead pencil.

7 Detach the cap from the distributor and
set it aside (see Chapter 1 if necessary).

&  Ture the crankshaft (see Paragraph 3
above] until the notch in the crankshaft pulley
is afigned with the 0 on the timing plate (see
flustration 3.4).

9 Look at the distributor rotor - it should
be pointing directly at the mark you made on
the distributor bady, if it is, go to Step 12.

16 ¥ the rotor is 180 degrees off, the num-
ber one piston is at TDC on the exhaust
stroka. Go to Step 11.

i1 To get the piston 1o TDC an the cam-
pressicn stroke, turn the crankshaft gne com-
plete turn (360 degrees) clockwise. The rofor
should now be pointing at the mark on the
distributor. When the rotor is pointing at the
number one spark plug wire terminal in the
distributor cap and the ignition timing marks
are aligned, the number one piston is at TDC
on the compression stroke. Mote: /f it is
impossible ko afign the ignition Hming rmarks
witen the rotor is pointing to the alignment
mark on the number 1 cylinder, the distributor
may be refitted incorractly, the timing chain or
gears may be refftted incorrectly or the Hming
chain has jumped off the timing sprocket.

12 After the number one piston has been
positioned at TDC on the compression
stroke, TDC for any of the remaining pistens
can be located by turning the crankshaft and
following tha firing order. Mark the remaining
spark plug wire iermtinal locations on the dis-
tributor body just like yvou did for the number
ame tertmingl, ther number the marks to cor-
respond with the cylinder numbers. As you
turnt the crankshaft, the rotor will alse turn,
When s pointing diractly at one of the
marks an the distributor, the piston for that
particular cylinder is at TDC on the compres-
sion stroke.

Sy
PR

4.7 Remove the valve cover bolts in this order. When
hghteting them, wark ip reverse

4  Valve cover « removal and
refitting

Rafer to iMustration 4.7

1 Disconnect the negative cable from the
battery.

2 On carburetted engines, ramove the air
cleaner. On fuel-injected models, remove the
air inlet hase, the airflow meter and the air
cleaner assembly (see Chapter 4B).

3 Labet and then remowve ali hoses and/or
wires necessary to provide clearance for
valve cover removal.

4 |f the spark plug wires can be discon-
nected from their brackets and moved aside,
do so now. If not, label each spark plug wire,
remove them and lay thein aside individuaily,
5  Disconnect the throttie cable (see Chap-
ter 4), the cruise control cable {if equipped)
and the choke cable (if eguipped).

8 Removs the alternator adjusting bracket
if it interferas.

7  Logsen the valve cover screws, warking
in the proper sequence {see iliustration).
Laosen tham only a guarter turn at a time
gach until they are all logse.

8 Remowve the wvalve cover retaining
screws and lift off the cover, The caver may
stick. if the vailve cover is stuck to the cylin-
der head, bump the end with a wood block
and hammer to jar it loose. If that doesn’t
wark, try to detach the cover by breaking the
seal with a putty knife or razor blade. Cau-
tian: Don't prise at the valve cover-to-cylin-
der head joint or damage o the seafing sur-
faces may ocour, leading to off leaks after the
valve covar is refitled.

8  Prior to refitting, remove all traces of
dirt, @il and ald gasket material from the
cover and cylinder head. Clean the mating
surfaces with lacquer thinner or acetone and
a clean rag.

10  Inspect the mating surface on the cover
for damage and warpage. Straighten or
renew it as necassary.

11 Fit 2 new gasket. Make swre that all the
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6.4 Keep the rocker shaft in one piece when you
lift it from the engine

parts are completely clean. If there is residue
or oil around the mating surfaces when the
valve cover is refitted, oil leaks may develop.

12 Apply a thin coating of 8TV silicone
sealer to the new gasket and adhere it to the
valve covar. Apply a thin coating to the cylin-
der head side of the gasket.

13 Place the valve cover on the cylinder
head while the sealant is still wet and refitting
the mounting bolts. Tighten the belts in the
raverse of the removal sequence (see ilkus-
tration 4.8). Tighten the bolts a littte at a time
until the torque listed in this Chapter’s Speci-
fications is reached.

14 Complete the refitting procedure by
reversing the removal procedure.

15  Start the engine and check for off leaks.

5 Rocker arms and pushrods -
removal, inspection and refitting

Refer ta iustrdtions 5.4, 5.5, 8.7a and 5.75
Note: it js not possibie to remove the lifters
from this engine without first remaving the
cfinder head.

Removal

1 Detach the valve cover from the cylindel
head, referting to Section 4.
2 Loosen each valve adjusting lock-nut,

theh Unstréw gash adjusting screw all'the way,

{but dofét-femndve them-from the rocker arms)
3 Gradually. loosen the rocker shaft retain

ing bolts. Start with the outer bolts and work

towards the centre until il of the bolts are free.
4  Hemove the rocker arm assembly as a
gingle unit. Be carefu! not 1o let any of the
co'mbo'nents slide off the rocker shaft (see
|Ilustratzon]
5. Hemcn.r the pushrods. and store them
--separatery td 'miake sure they' don't get’ mlxed
4 refitting [see lllustratlun} o

'pushrods and vé{ve ste'rhs.contact' the rocker
arm faces. . R

5.5 A perforated cardboard box can be used to store the

pushrods to ensure they are refitted in their original locations

7 Make sure the oil holes in the rocker
shaft are clear. Use a caliper to check the
outside diameter of the shaft and the inside
diameter of the rockars [see illustrations}. If
the clearances vary or are excessive, renew
the components.

8 Check each rocker arm pivot area for
wear, cracks and galling. If the rocker arms
are worn or darmaged, renew them and use
new pivots as well,

9  Inspect the pushreds for cracks and
excessive wear at the ends. Roil each
pushrod across a piece of plate glass to see
if it's bent (if it wobbles, it's beni).

Refitting

10 Lubricate the lower ends of the
pushrods with clean engine oil or mely-base
graase and refft them in their original loca-
tions. Make sure each pushrod seats com-
pletely in the lifter socket.

11 Lubricate the rockers and the shaft with
enging ail as you assemble them. Apply
moly-base grease to ithe ends of the valve
stems and the upper ends of the pushrods
before positicning the rocker arms and refit
the bolts.

12 Set the rocker arm assembly in place,
then refit the bolts, Tighten the boits, a liftle at
a time, to the torgue kisted in this Chapter's
Specificatiens. Begin with the centre bolts,
then work outwards.

13 Reéfer -to Ghapter 1-and adjust the
valves.

14 Refit the valve cover and run the engine.
Check for oil leaks and unusual valve train
noises.

& Valve springs, retainers and seals
Co. reneWal

Refer ro r!fust.rar:ons 64 6 9,6 10 6.15 and
6 17 )

Br&)keﬁ .chve sprmgs and defscrue
va!ve forn, seaa‘s ‘tan be renewéd without

. rémoving the qyfmder head. Two special.tools

and a compresied air source are normafly

'are in POOr
-_._-'pressura fram retammg the valves - refer to
-'the altematwe procedure below

required fo perform this operation, so read
through this Section carefully and rent or buy
the tools hefore beginning the jeb. If com-
pressed air isn't available, a length of nyilon
rope can be used to keep the valves from
falling intc the cyfinder during this procedure.
1 Remove the valve cover refarring to
Section 4.

2 Remove the spark plug from the cylinder
which has the defective component. If all of
the valve stem seals are being renewed, all of
the spark plugs should be removed.

3 Turn the crankshaft until the piston in the
affected cylinder is at top dead centre (TDC})
an the compression strake (see Section 3 for
instructions), if you're renewing all of the valve
stern seals, begin with cylinder number one
and work on the valves for one cylinder at a
time. Move from cylinder-to-cylinder following
the firing order sequence (see the Specifica-
tions listed at the beginning of this Chapter). {If
the piston is at TDC, then it will not be forced
down when air prassure is applied. Having the
piston at it's highest paoint may also prevent
the valve from being completely iost if air pres-
sure is suddenly removed.)

4  Thread an adapter into the spark plug
hole (see illustration) and connect an alr
hose from a compressed air source to it
Mest auto parts stores can supply the air
hose adapter. Note: Many cyfinder compres-
sion gauges Utifise a screw=in fitting that may
work with: your air hose gquick-disconnect fit-
ting.

5  Remove the rocker shaft assembly (see
Sectlon a.

- Apply compressed air to the cylinder.
Warmng ‘The piston may be farced down by
compressed air, causmg the crankshaft to
tim suddenﬂ/ Af the spanner used when posi-
r.ron.rng th number one piston at TDC is stifl
attached a3 rhe -hott i rhe crankshaft nose, it
coirld cause’, e or infury wﬁen the
crﬂnksh:a‘ﬂ 1§16}
& The i e_ should e held in p!ace by
the air pressur ke valve faces or seats
drtmn leaks may prevent air

T R T T TR R




Chapter 2 Part A 4.2 litre petrol engine

2A-5

5.7a Measure the rocker shaft in the area
where each rocker arm rides . .,

8  If you don't have access to comprezsed
air, an glternative method can be used. Posi-
tion the piston at a peint approximately 45-
degrees {1/8 turn) befare TDC on the com-
pression strake, then feed a long piece of
nylen rope through the spark plug hole until it
fills the combustion chamber. Be sure to
lzave the end of the rope hanging out of the
spark plug hole so it can be removed easily.
Use a large ratchet and socket to rotate the
crankshaft in the normal direction of rotation
Ll stight resistancs is felt.

9  Stuff shop rags into the cylinder head
holes above and below the valves to prevent
parts and tools from falling into the engine,
then use a valve spring compreasor o com-
prass the spring. Bemova the collets with
small needle-nose pliers or a magnet {see
illustration). Note: A coupfe of different
types of fools are avaifable for compressing
the valve springs with the head in place. Con-
suft a focal toof store or rental yard for fhe
correct foo!.

10  Remove the spring retainer and valve
spring, then use a screwdriver or pliars to
remove the guide seal {see illustration].
MNote: If air pressure fails to hold the valve in
fhe closed position during this operation, the
valve face and/or seaf is probably damaged.
if so, the cylinder head will have fo bhe

6.10 Use pliers to pull the valve seal from
the valve guide boss - remember that
the valve stem must nat be
damaged as you do this

5.7% ... and the bore of each rocker arm

removed for additional rapair operations.

11 Wrap a rubber band or tape around the
fop of the valve stem so the valve won’t fall
inta the cambustion chamber, then release
the air pressure.

12 Inspect the valve stem for damage.
Rotate the valve in the guide and check the
end for eccentric movement, which would
indicate that the valve is bent.

13 Move the valve up-and-down in the
guide and make sure it doesn't bind. If the
valve stem binds, either the vaive is bent or
the guide is damaged. In either case, the
head will have to be remaoved for repair.

14 Rsapply air pressure to the cyfinder to
retain the valve in the closed position, then
remove the tape or rubber band from the
valve stem.

15 Lubricate the valve stem with enging oil
and fit a new guide seal. Tap the new seal
into position an the valve guide boss with a
hamimer and a desp socket of the appropri-
ate size {see illustration). Drive the seal onio
the guide untit the clearance hetween the
battom of the seal and the spring seat an the
cylinder head surface is 4.6 mm. Note: AMost
valve seals are supplied with a femporary
cover for the and of the valve to protect the
seal as it sfides over the vafve grooves.

16 Refit the spring in position over the

6.15 Gently tap the new seals info place -
maintain the correct clearance betwean
the bottom of the seal and the spring seat

- 8.4 This is what the air hose adaptar that
threads info the spark plug looks like -
they're commaonly available
from auto part stores

6.9 Once the spring is compressed, the
collets can be removed with a magnet
ar needie-nose pliers

valve. The spring must be refitted with the
closely spaced coils towards the cylinder
head,

17 Refit the valve spring retainer. Com-
press the valtve spring and carefully position
the collets in the groove. Apply a small dab of
grease to the inside of each collet to hold it in
place (see Mustration).

6.17 Apply 3 small dab of grease ta the
collets hefore refitting - it wili hold
them in place on the valve stem as

the spring is released
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7.5 There are several hoses, wires and cables which must be tied
out of the way prior to remaving the manifold bolts

18 Remove the pressure from the com-
pressor and make sure the collets are seated.
19  Disconnect the air hose and remove the
adapter from the spark glug hole. If a rope
was used in place of air prassure, rotate the
engine anti-clockwise and then pull it out of
the cylinder.

20 Refer to Section & and refit the rocker
shaft.

21 Refit the spark plug(s) and hook up the
wirafs),

22 Refer to Section 4 and refit the valve
COVEr.

23 Start and run the engine, then check for
oil leaks and unusual sounds coming from
the vailve cover area.

7  Inlet manifold - removal and
refitting

Refer to ifustrations 7.5 and 7.8

Carburetied models

1 Disconnect the negative battery cable
from the battgry.

2 Remove the air cleaner assermibly.

3 Drain several litres. of coolant from the
ragiator (refer to Chapter 1} Disconnect the
uppPer radiator’ hose friom the’ tﬁermcstat'
hausing.

& ;Dlsccnnect the [ower heatef hose at the

T.8 Remove the iniet manifold bolts in this sequence.
When tightsning them, simply work backwards

(manifoid removed for clarity)

9  Carsfully remove the inlat manifold. The

manifold can be stripped of the carburetior

and other components at this time, if neces-
sary.

i0  Place clean rags into the inlet ports and
water jacket apening to prevent tha entrance
of debris.

11 Check the manifold carefully for cracks
or other damage. A precision machinist’s
straightedge can be used to check the seai-
ing surface for warpage. If the manifold has
become excessively warped, it may be possi-
ble for a machine shap to resurface it

12 Refitting is ithe reverse of removal.
Always use new gaskets.

13 Tighten the manifold fasteners gradu-
glly, working in the order opposite that of the
ioosening sequence (see illustration 7.8).
Tighten the fasteners to the torque listed in
this Chapter’s Specifications.

Fuel-injected models

14 Relieve the fuel system pressure (refer
to Chapter 4B).

15 Disconnect the negative battery cable
from the battery.

16 Labeland then disconnect ali of the vac-
uurm hoses, fue! hoses and wiring which

interfere w:th the-removal: of the mamfold-
Use wire 1o secuie them. out.of the way, if

necessary. It will be necessary 10 methodi-

Cally examning the entire assemply for all inter-
fering components and miake certain that all

toses, &te. are disconnected,

17" Drain’ several litres of coalant from the
radiator (refer to Chapter ). D|sconnect the
upper. radiator. hose from_ t a_thermostat
housmg : -' '

tubes. Label the heater hoses and then dis-
connect them from the inlet manifold.

22  Loosen the manifold bolts and nuts a lit-
tle at a time. Follow the reverse of the tight-
ening seguence {see illustration 7.8). until
they are all removed.,

23 Carefully remove the complete inlet
manifold assembly. The upper plenum can be
rermoved from the lower manifold at this time,
if necessary,

24 Check the manifold carefully for cracks
or other damage. A precision machinist’s
straightedge can ke used to check the seal-
ing surface for warpage. If the manifold has
bacome excessively warped, it may be possi-
bble for 2 machine shop to resurface it

25 Refitting is the reverse of removal
Always Lise new gaskets.

26 Tighten the manifoid fasteners gradu-
ally, working in the order opposite that of the
loosening sequence. Tighten the fasieners to
the torque listed fn this Chapter's Spemfnca-
tions. .

from' the exhaust plpes a Iong ext

- o, your ratchet is very helpful
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8.5 The earth strap (arrow) has to be disconnected before
remaving the heat shield - don’t tuck it aut of the

P

way or you may forget to refit it fater

8 Exhaust manifold - removal and
refitting

Refer to Wlustrations 8.3, 8.5 and 8.6

1 Disconnect the negative battery cable
from the battary,

2 Raise the vehicle and support it securely
on jackstands.

3 Disconnect the exhaust pipas from the
exhaust manifold (see iHustration). Note: /f
may be necessary to apply penetrating oif fo
the fasteners if they are saized. Apply it iber-
alfy and aftow ft to soak in.

4 Lower the vehicle. Removes the air inlst
tube for access to the exhaust manifald.
Refer to Chapter 4 if necessary.

5 Remove tha haat shield and the earth
cable fram the manifold [see illustration).

5  Loosen the manifold bolts and nuts a lit-
tle at a time. Follow the proper sequence
{see ilustration} until they are afl removed.

7 Carefully remove the manifald.

8  Check the manifold carefully for cracks
or other damage. A precision machinist's

9.7 Itis easy to forget these two bolts - remove them before
unscrewing the longer head bolts

straightedge can be used ta check the seal-
ing surface for warpage. if the manifold has
become excessively warped, it may be possi-
ble for & machine shop to resurface it.

g Refitting is the reverse of removal.
Always use new gaskets.

10 Tighten the manifold fasteners gradu-
ally, working in the order apposite that of the
Inosening sequencs {see illustration 8.6).
Tighten the fastenears to the torque listed in
thig Chapter's Specifications.

9 Cylinder head - removal and
refitting

Refer to Miustrations 9.7, 8.8 and 8.10
Warning: The engine must be completely
coof before starting this procedure.

1 If you're working on a fuel-injected
model, refieve the fuel system pressure [ses
Chapter 4B).

2 Drain the cocling system {refer to Chap-
ter 1). Remove the inlet and exhaust mani-
folds (see Sections 7 and 8).

8.6 Exhaust manifold nut and bolt removal sequence.
Work in reverse when refitting it

3 Label and then disconnect the spark plug
wires from the spark plugs, Take the wires
from their brackets and lay them out of the
way. Keep them attached to the distributor.

4 Remove the alternator adjusting bar,

5  Removs the valve cover {refer to Sec-
tion 4.

6  Remove the rocker shaft assembly and
the pushrods {refer to Section 3).

7 Remove the two bolts which secure the
frant cover to the head (see illustration).

8  Loosen the cylinder head bolts in three
gradual steps. Loosen the bolts in the proper
sequence {see llustration).

g Carefully lift the cylinder head from the
engine compartment. If the head is stuck to
the engine block, it may be necessary 10 tap
it with a soft-face hammer or a block of wood
and a hammer to break the seal. Caution:
Because cylinder head bofts are offen dam-
aged by stretohing and threads coffapsing or
stripping, have each fread bolt examined by a
gualified machinist. If in doubt about the
integrity of the cyfinder head boits, rensw
thern.

9.8 Cylinder head bolt removal sequence - work in reverse
when refitting the cylinder head
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10 Stuff clean shop towels into the cylin-

cers. Thoroughiy clean the gasket surfaces,
removing all traces of gasket material. Run an
appropriate: sized tap into the bolt holes in
the cylinder head and run a die over the boli
threads (see 1llustratlon] ‘Ensure all bolt
holes are clean afd dry.

11 Inspest the cylinder head for cracks and
check it for warpage. Refer to Chapter 2 Part
D far cylinder head servicing procedures.

12 Fit the new gasket dry fwithout any seal-
ing compound)

13 .- Make-sure the gasket is refitted with the
word TOP (see illustration) facing up. Place
the eylinder.head on the engine.

14 Place the washers on the head bolis.
The chamfered side of the washers must face
towards the bolt head. Refit the bolts and
tighten them in the reverse of the removal
gseguencs (see illustration 9.8). Tighten them
in the steps and to the torque listed in this
Chapter's Specifications. The preferred last
step reguires an angle meter type terque
wrench. If you cannct obtain one of these
wrenches, it is acceptable to use a standard
torque wrench far the final step.

15 Refit the remaining components in the
reverse order of removal.

16 Change the oil and filter (see Chapter 1).
17 Refill the cocling system and run the
engine, checking for leaks and proper opera-
tian.

10 Lifters - removal, inspection and
refitting

fRemoval

Refer ta iffustrations T0.7a, 10.7b, 18.7c and
10.7d

1 A noisy valve lifter can be isolated when
the engine is idling. Place a length of hose or
tubing on the valve cover near the position of
each valve while listening at the other end. Or
remove the valve cover and, with the engine
idling, place a finger on gach of the valve
spring retziners, one at a time. If a valve lifter
is defective, it'll ba svident from the shock felt
at the retainer as tha valve opéns.

' 9.10 A die should be used to remove
sealant and corrosion from the
head bolt threads

2 The most likely cause of a neisy valve
lifter is worn lifters or damaged camshaft
icbes. It is recommended that the camshaft
as well as the lifters be renewed if the lifters
are diagnosed as wom and damaged.

3  Remove the cylinder head {refer to Sec-
tion 9. Remove the head gasket if it is stuck
to the block.

4  Remave the lifters from the block one at
a time, keeping them in order.

5  Store the lifters in a clearly labeled box
tc insure their rerefitting in the same lifter
bores.

inspection

8  Clean the lifters with solvent and diy
them thoroughly. Do this one lifter at a ime to
avoid mixing them up.

7 Check each lifter wall, pushrod seat and
foot for scuffing, score marks and uneven
wear. Each Ffter foot (the surface that rides on
the cam) must be slightly convex, although
this can be difficult to determing by eye (see
illustration). If the base of the lifter is concave
or rough {see illustrations}, the lifters and
camshaft must be renewed. If the lifter walls
are damaged or wom {which isn't very likely),
inspect the lifter bares in the engine biock as
well. if the pushrod seats (see illustration) are
worn, check the pushrod ends.

-10:7¢ If the'liftefs are pitted orrough,
- " they 'shouldn’t be reused

10.7a The foot of each lifter should be
slightly convex - the side of another lifter
can be vsed as a straightedge to
check it; if it appears fiat, it's
worn and must not be reused

8 If new lifters are being fitted, a new
camshaft should ales be fittad. If 3 new
camshaft is fitted, then always use new lifters
as well, Never refit used lifters unless the
original camshaft is used and the lifters can
be refitted in their original locations!

Refitting

9 The used lifters must be refitted in their
original bores. Coat them with moly-base
grease or engine assembly lube.

10 Lubricate the bearing surfaces -of the
lifter bores with engine oil.

11 Refit the fifter(s} in the lifter bore{s).

12  The remainder of the assembly proce-
dure is the reverse of disassembly.

11 Grankshaft pulley/vibration
damper - removal and refitting

Refer to iffustration 11.6
i Remove the cabie from the negative
battery terminal.

2 Raise the vehicle and support it securaly
on jackstands.

3 Use a long breaker bar and a socket to
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41.6 Remave the vibration damper with a
puller that attaches to the damper hub

remove the damper centre bolt. The drive-
belts shouid held the crankshaft from turning
as you do this. if not, remove the torgue con-
verter access cover (automatic transmissian)
or startar ([manual tranamission) and wedge a
scrawdriver into the ring gear teeth to prevent
the crankshaft from turning.

4 Remove the drivebelts (Chapter 1}. Tag
each belt as it is removed to simplify rerafit-
ting. If the vehicle is equipped with a fan
shroud, unscraw the mounting boits and
position the shroud out of the way.

5 On most models, it is necessary to
remove the radiator in order to get adequate
clearance for a puller to be used. Refer to
Chapter 1 for the collant draining procedure
and Chapter 3 for the radiator removal proce-
dure. Warning: Wait untif the engine is com-
pletely cool before draining the coofant.

6 Uss a puller that threads into the holes
provided in the damper to remove the vibra-
tion damper {see illustration). Do not allow
the puller to damage the threads in the
crankshafi. If necessary, fit a narrow deep
socket into the nose of the crankshaft for the
pulier screw to bear on. Caution: Do not use
a jaw-fype puffer that applies force to the
outer portion of the pulley!

7 Refer to Section 12 for the front cil zeal
renewal procedure if it appears to be leaking.
8  Inspect the surface of the damper that
contacts the front seal. There may be a
groove worn it this surface. If so, the damper
can be renewed or a sleeve can be fitted over
the damper hub. Note: These sleeves are
available at auto parts slores. if a worn
damper is refitted with a new saal, the seaf
will probably feak.

9  Apply a thin layer of multi-purpose
grease to the seal contact surface of the
vibration damper.

10 Slide the vibration damper ento the
crankshaft. Note that the slot in the hub must
be aligned with the Woodruff key in the end
of the crankshaft, Once the key is aligned
with the slot, tap the damper onto the
crankshaft with a soft-face hammer. The
retaining bolt can be used to press the
damper into position, although a damper

12.2 The crankshaft front cil seal can be
removed with a seal removal tool
or a screwdriver

refitting tool is preferred.

11 Relitting iz the reverse of remowval.

12 Refit the drivebelt(s) (Chapter 1).

13  Tighten the damper centre bolt to the
tarque listed in this Chapter's Specifications.

12 Crankshaft front oil seal -
renewal

Mote: The crankshaft front oif seal can be
renewed with the timing chafn cover in place.
However, due fo the limited amount of rgom
avaftabla, you may conclude that the proca-
dure wowld be esgsier if the cover were
removed from the engine first. If so, refer to
Section 13-farthe cover removal and refitting
pracedura. :

Timing chain cover in place
Resfar to ifiustration 12.2

1 Disconnect the negative battery cable
from the battery, then remove the yibration
damper {see Section 11},

2 Note how the'seal is fitted - the new ane
must face the same direction! Carefully prise
tha oil seal out of the cover with a seal puller
or a large screwdriver [see illustration}. Be
very careful not to distort the cover or scratch
the crankshafi!

3  Apply clean engine ofl or muli-purpose
grease to the outer edge of the new seal,
then fit it in the cover with the lip (open end)
facing in. Drive the seal into place with a large
socket and a hammer {if a large socket ism't
avaitable, a piece of pipe will also work).
Make sure the seal enters the bore squarely
and stop when the front face ig flush with the
cover.

4 Refit the vibration damper (see Sec-
tion 17).

Timing chain cover removed

5 Remove the timing chain cover as
described in Section 13.

&  Support the front cover with biocks of
wood and drive the old seal out fram the
inside with a hammer and punch. Ba careful

13.5 Check on all sides of the cover to
ensure that all interfering brackets
have heen removed

not to distort the cover or scratch the wall of
ihe seal bore. If the engine has accumulated
a lot of kilometres, apply penetrating oil to the
seai-to-cover joint and allow it to soak in
before attempting to remove the seal.

7 Clean the bore to remeove any old seatl
material and carrosian. Suppont the cover on
a block of wood and position the new seal in
the bore with the lip {open end) of the seal
facing in. A small amount of il applied to the
outer edge of the new seal will maks refitting
easier ~ don't overdo it!

8  Drive the seal inte the bore with a large
socket and hammer until it's completaly
seated. Selact a sockat thal's the same out-
sidls diameter as the seal. A section of pipe or
aven a block of wood can be used if a socket
ien't available.

9 Refit the timing chain cover,

13 Timing chain cover - removal and
refitting

Refer to iffustrations 13.5, 13.7 and 13.9

1 Remave the vibration damper (see Sec-
tion 11).

2 Remove the radiator and the fan assem-
bly, if not already done (see Chapter 3).

3 Disconnect the coolant hosses from the
timirg cover and secure tham out of the way.
4  Remove the power steering pump
bracket belts and position the complete
power steering pump assembly out of the
way.

5 PRemove the air conditioning compres-
sor from it's mounting bracket {refer to Chap-
ter 3). Do not disconnect any air conditioning
hoses. Position the compressor out of the
way. Remove the air conditioning compres-
sor bracket and any other brackets which
interfere [see illustration).

6 HRemove the sump {see Section 17).
Note: The sump only needs to be lowered in
the fromnt enaugh to clear the biming cover. it
is not necessary to remove i completely from
the vehicle. An alfernative procedure fs fo
remove aff of the sump holts except the rear
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13.7 The cylinder head is secured to the cover

ones. Break the seal and use wood wedges
to gently lower the front of the sump. When
the timing cover has heen refitted, clean the
sump seafing surface very thoroughly fwith
acetons or jacquer thinner) and seaf it with
RTV siicone sealer before refifting the sump
bolts.

7 Hemowve ths bolts which securs the
cylinder head to the timing cover (see illus-
tration).

8  Remove the timing cover bolts.

8  Tap the timing cover with & soft-faced
hammer to break the seal, then remove it
[see illustration).

10 Thoroughly clean the cover and al! seal-
ing surfaces, removing all traces of gasket
material, Drive the old oil seal out from the
rear of the timing chain cover and renew it
{sea Section 12).

i1 Clean all the sealing surfaces again with
lacquer thinner or acetone. Apply & 3 mm
bead of RTY sgalant to the cover, inboard of
the bolt holes. Make sure that thers is ade-
guate sealer where the cover goniacts the
sump and the cylinder head.

12 Position the timing chain cover on the
engine block and refit the bolts. Tighten the

by these two bolts

fasteners to the torque listed in this Chapter’s
Specifications.

13 Refit the sump, using RTV sealant as
necessary 1o ensure a leak-proof s&al. Refer
to Section 17.

14 Refit the remaining parts in the reverse
order of removal.

15 Run the engine and check for ofl leaks.

14 Timing ¢hain and sprockets -
reimoval, inspection and refitting

Aefer to ilustrations 14.5a, 14.5b, 14.6, 14.7,

14.8, 14.9, 714,17, 14743, 14.14b, 14,16

and 14.23 '

1 Set the number one piston at Top Dead
Centre (TOC) on the compression stroke (see
Section 3).

2 Remove the distributor {refer to Chap-
ter 5). Note: The rofor must he pointing tc the
spark plug wire for number one cylinder and
the body of the distributor must be marked to
it refafion to the engine block before removal,
3  BRemove the timing chain cover (sea
Section 13).

4  Loosen the two bolts that secure the cil

PartA 4.2 litre petrol engine

; KSR :
13.9 Slide the cover directly forward to remove it

pump chain tensioner. Release the tension
on the ail pump chain,

5 Remove the nut which secures the oil
pump sprocket to the oil pump {seellusira-
tion). Remove both oif pump chain sprockels
along with the chain {see illustration).

6 Remave the tensioner assembly {see
illustration).

14.5a Lock the sprocket through ohe of
its holes to remove the fastesier
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14.7 The guide can be removed at this
time - remove the bolls (arrews)

7  Remoave the timing chain guide (see
ilustration].

8 Remove the timing chain tensioner
assembly [see illustration). Caution: Do net
drop the tensioner spring fnto the sump.

9  Remove the camshaft sprocket boit and

14.8 Remove the timing chain tensioner
assembly. There are small parts inside
that can fall out - it is best to seal
the top of the sump with a rag first

remove the washer and distributor drive gear
{see illustration).

10 Prise off the timing chain sprockets
along with the chain. Warning: Do not rotate
the engine with the timing chafn removed.

14.11 These are
the components
of the timing
chain assembly

Boft

Washer
Distributor gear
Tirning chain
alignment marks
Chain guids
Chain
Carnshaft gear
Crankshaft gear
Tensioner
assambfy

Ly ho o=

o~

14.14a Align the bright link in the chain with the
camshaft sprocket mark

149 The camshaift bolt can be removed in
the same way as the il puwmp sprocket
fastener was removed

The pistons wilf contact the valves, resulting
in vaive damage.

11 Clean the companents and inspect for
wear and damage (see illustration}. Timing
gear teeth that are deformed, chipped, pitted
or discolourad call for renewal. Always renaw
the timing gears as a set. Make sure the
engine block is clean and the crankshaft
does not have any burrs, scratches or dam-
age that will prevent the timing gear from
sliding over the surface easily.

12 Chack the guide and tha tensioners for
wear and smooth operation. Renaw them as
necessary.

13 Besfore refitting the sprockets and
chaing, make cengin that the crankshaft key
and the camshaft key are near the 12 o'clock
position.

14  Loop the fiming chain onto the sprock-
ets. Line up the bright links in the chain
with the dimpie marks in the sprockets [see
iflustrations).

15 Refit the chain and sprocket assembly
onto the crankshaft and camshaft simultane-
ously. It may he necessary to slightly rotate
the crankshaft during this procedure.

14.1db The other bright link must aiign with the
mark an the crankshaft sprocket
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14.16 When both bright links are aligned carrectly,
they will be in this orientation (arrows)

16  Check that the bright colored links are
still proparly lining up with the marks on the
sprockets (see illustration).

17  Retit the distributor drive gear, the
washer and the camshaft bolt. Tighten the
camshaft sprocket bolt to the torque fisted in
this Chapter's Specifications, using the same
rmethod as you did to prevent the camshaft
from turning.

18 Refit the tensioner unit with the ten-
sioner foot and plunger compressed into the
tensioner body as far as it will go. Tighten the
fasteners ta the torque listed In this Chapter's
Specifications.

19 Refit the guide and tighten the fasteners
to the torque listed in this Chapter's Specifi-
cations.

20 Refit the oil pemp chain and sprocketis.
Make certain ihat the longear hub on the oil
pump sprocket faces towards the front of the
venicle,

21 Tighten the oil pump bolt to the torque
fisted in this Chapter's Specifications.

22 Refit the ol pump chain tensioner. Use a
finger to force the tensioner against the chain
while tightening the bolts. Tighten the fasten-
ers to the torque listed In this Chapter’s
Specifications.

T T RS T S
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23 Refit the remaining parts in the reverse
order of removal. Refer to the appropriate
Sections and Chapters for instructions. Note:
After aff of the internaf components are fitted,
it should be possible to fine up the marks on
the timing sprochefs if the crankshaft is
rotated (see illustration).

15 Qil pump - removal, inspectian
and refitting

Refer to Mlustrations 15.3a, 15.3b, 15,4, 15.5,
15,6, 15.78, 15.7h, 15.8, 15.8, 15.101,
15106, 15.712and 1513

Removal

1 Remove the oil pump chain and sprock-
ets {refer to Section 14).

2 On carburetted models, remove the fuel
pump (refer to Chapter 4},

3  Remove the oil pump boits (see ilius-
fration). Pull out the oil pump [see illustra-
tion}.

4 Remove the five bolts which retain the
frant cover (see ilustration).

5  Remove the four bolts which retain the

| -153 Pull

TR, LU

14.23 The timing chain alignment can be double-checked like this

rear cover {see illustration).

8 On carburetted models, remove the
smalil nut which retains the fuel pump cam
(see illustration}. Disassemble the internal
components and lay them carefully out in
arder,

7 Remeve the plug from the pressure
refief valve (see illustration). Remove the
washer, spring and the relief plunger. Kesp all
the parts in order {see illusiration).

Inspection

8  \Visually inspect alf companents for obvi-
ous wear of darmage (see #ustration).

8§  Use feeler gauges to measure the clear-
ance between the ends of the rotors and a
straightedge placed across the body of the
pump {see Hlustration). Compare the read-
ings to the specifications in this Chapter.

10 In a siilar manner, check the clear-
ances batween the outer rotor and the body
of the pump and between the apex of the
inner rotor and the shaulder of the outer rotor
{see illustrations). Compars the reading to
the specifications in this Chapter.

11  Check the relief mechanism compo-
nents. Make certain that the plunger slides
smoothly in it's bore.

‘pump from the engine black

o et e ot e noecd g B e T
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15.4 The five remaining bolts hold the
front cover of the pump in place

16.5 Remove the bolts from the
rear cover plate

15.6 A screwdriver can be used to wedge
the fuel pump cam so the nut can be
removed fram the shatt

15.7a The oil pressure relief mechanism
is lacated beneath this cover - do not
¢lamgp the housing in a vice whan
remaving the plug

12 Drive the bearing out of the body of the
pumip and renew it (see illustration).

13 PRenew all O-rings (see iliusiration).
Renew any worn componerts (or the com-
plete pump) at this time,

Refitting

14 Tighten the fuel pump cam nut to the
torqgue listed in this Chapter's Specifications.
15 Clean all of the cover seaiing surfaces
with lacquer thinner or acetone. Fefit the front

15.7% The components of
the pressure
relief assembly

Front cover
Flunger

Spring

Fiug and washer

AW N =

and rear covers. Tighten the fasteners to the
torgue listed in this Chapter's Specifications.
16 The remainder of the refitting is the
ravarse of the disassembly precedura,

16 Camshaft and bearings -
removal, inspection and refitting

Refar to iffustration 16.15, 16.18, 16.22 and
15.25

Gamshaft lift check

1 Ta datermine the extant of cam wear,
the loba |ift should be checked prior to

camshaft removal. Refer to Section 4 and
remaove the valve cover.

2 Position the number one piston at TDC
an the compression stroke (see Section 3).

3  Beginning with the rumber one cylinder
valves, mount a dial indicator on the engins
and position the plunger against the top sur-
face of the firet rocker arm. The plungear
should be dirsctly above and in ling with the
pushrod.

4 Zerp the dial indicator, then very slowly
turn the crankshaft in the normal direction of
rotation until the indicator needie stops and
hegins to move in the opposite direction. The
point at which it stops indicates maximurm

Rear cover
Body
Front cover
Bofis

Ln oda 0 B —

assembly

15.8 All of the components must be inspected carefully,
Individual paris are available - the O-rings should always
be renewed any time the pump is disassembled

Pressure relief

6  O-rings and saal
7 Ouferrotor
&  fnnerrotor
5 Cam and bearing
1¢  Boits
11 Nut and washer
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3152 Check the pump end
clearance like this

15.10a Insert the feeler gauge' between
the housing and the rotor and compare
your reading with the Specifications

15,12 The inner bearing can be driven out
with a hammey and punch - tap the new
one in at its outer diameter only

cam lohe Hit.

5 Record this figure for future reference,
then reposition the piston at TDC on the
compression stroke.

5  Mave the dial indicator to the remaining
number one cylinder rocker arm and repeat
the check. Be sure to recard the results for
each valve,

7  Repeat the check for the remaining
valves. Since each piston must be at TOC on
the compression stroke for this procedure,
work from cylinder-to-cylinder following the
firing order sequence.

& i the lift measurement is substantiafly
lower ont any one rocker arm {greater than
0.15 mm), the camshatlt is excessively worn.

Removal

8  Disconnect the negative cable from the

battery,

11 Remove the radiator {(see Chapter 3), the
grille {see Chapter 12) and the a|r Gondmon-
’ |ng candenssr (8ze Chapter 3

" Remove the lifters {See Section 10).

12 Remove the t:mlng chaln and sprockets

(see Section 14) :

i3 Mount a dial rncﬂcator on the from of the

engme and place the mdn:ator‘ t!p on the nose:
of the camshaf‘t fin [me with it. -
14 Niove _thfal camnshaft fore and aft an'd Mg~

i

15.13 The O-rings are very critical yet
inexpensive - renew them whenever
they are accessible

sure the freeplay. Compare your reading to the
figure in the specifications in this Chapter.

15 Remove the camshaft retainer (see
ilustration).

16 Obtain a long bolt with the same thread
as the nose of the camshaft. Thread this batt
into the camshaft to act as a handle when
extracting the camshaft.

17  Carefully slide the camshaft cut. Be very
careiul to avoid nicking the soft bearings as
you do s0. Caution: To avoid damage fo the
camshaft bearings as the lobes pass over

15.10b . The clearance hetween the two
rotors should also be checked

16.15 The camshaft retainer secures the
camshaft in the engine block - after
removing, check it for wear
on its inner surface

them, sL.rpporf_the camshaft near the block as
it is withdrawn.

Inspeciion

18 After the camshaft has been removed
from the engine, clearned with solvent and
dried, inspect the bearing journals for uneven
wear, pitting and evidence of aeizure. [f the
journals gre damaged, the bearing inserts in
the block are probably damaged also. Both
the camshaft and bearings will have to be
renewed.

16.19% The camshaft
bearing journal
diameiers are
checked to pinpoint
.excessive wear and
out-of-rouid
" “conditions” *
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16.22 Measure the height of each cam lobe and compare your
findings to the values listed in this Chapter’s Specifications

19 If the bearing journals are in good condi-
tion, measure them with a micrometer and
record the measurements (see illustration).
Measure each journal &t several locations
around its circumference. If you get different
megsurements at different locations, the jour-
nal is out of round.

20 Check the inside diameter of each
camshaft bearing with a telescoping gauge
and measure the gauge with a micrometer,
Subtract sach cam journa! diamster from the
corresponding camshaft bearing inside diam-
ater to obtain the bearing cil clearance.
Compare the clearancs for each bearing to
the specifications. If it is excessive, for any of
the bearings, have new bearings refitted by
an autormotive machine shop.

21 Inspect the distributor drive gear for
wear. Benew the camshaft if the gear is worn.
22  Measure the cam lobe heights with a
micrometer {see illustration} and compare
yaur findings with the values listed in this
Chapter's Specifications. Ilnspect the
camshaft iobea for heat discolouration, score
rmarks, chipped areas, pitting and uneven
wear. If the lobes are in good condition and if
the lobe measurements are as specified, the
camshaft can be reused.

23 Inspect the retainer. If the retainer is
womn or if the camshafi end play is excessive,
renew it.

Bearing renewal

24 Camshaft bearing renewal requires spe-
cial fools and expertise that place it ocutside
the scope of the home mechanic. Take the
enging block {see Chapter 2D} to an automo-
tive machineg shop to ensure the fob is done
comecthy.

Refitting

25 Lubricate the camshaft bearing journals
and lebes with camshaft refitting lube (see
liustration).

26 Refit the long bolt used previously into
ihe front of the camshaft.

27 Slide the camshatt into the enging. Sup-
port the cam near the block and be careful
not to scrape or nick the hearings.

28 Refit the remaining companents in the
reverse order of removal. Refer to the appro-

17.6 The sump
belt remaval

16.25 Be sure to apply camshaft refitting lube to the cam lobes
and bearing journals before refitting the camshaft

sequencs - when
tightening
the pan bolis,
simply reverse
the order

HAYNES-72760-2A

priate Sections for refitting instructions.
Note: f the original cam and fifters are being
refitted, be sure to refit the lifters in their orig-
inal facations. f a new camshaft was fitted, be
sure to fit new fiffers afso.

29  Add coolant and change the oil and filter
{see Chaptar 1.

30 Start the engine and check the ignition
timing. Check for leaks and unusual noises.

17 Sump - removal and refitting

Refer to iffustration 17.6

1 Disconnect the cable from the negative
battery terminal.

2  Raise the vehicte and support it securely
on jackstands.

3 Drain the engine oil and remove the oil
filtar {refer ta Chapter 1),

4 Rermove the driveplate cover from the
iower bellhousing.

5 Remgve the transmission support
brackets.

§ Remove the sump bolts in the proper
order (see illustration) and detach the sump.
Note: Don't prise between the block and pan
or darnage to the seafing surfaces may resuff
and off feaks could devefop. If the pan is stuck
and is sealed with a gasket, dislodige it with a
soft-face hammer or a block of wood and a
hammer. If the pan was refitted with an ATV
sfficons seal, use a razor blade or knife to cut

the seal.

7 Use a scraper to remove all traces of
sealant frem the pan and block, then clean
the mating sufaces with lacguer thinner or
acetone. Note: A new gasket or a 3 mm bead
of ATV seafant can be used fo seal tha sump.
8  Refit the sump and tighten the mounting
bolts to the torgue listed in this Chapter’s
Specifications. Tighten the bolts in the
reverse of the order used to remove it

9  Tne remainder of the refitting procedure
is the reverse of disassembly.

10 Fit a new filter and add oil to the engine
{see Chapter 1).

11 Reconnect the negative battery cable.
i2  Start the engine and check for leaks.

18- Flywheel/drivepiate - removal
and refitting

Refer to iflustrafion T8.3

1 Raige the vehicle and support it securely
on jackstands, then refer to Chapter 7 and
remove the transmission. If it's leaking, now
would be a very good time to renaw the front
pump seal/C-ring {automatic transmission
only).

2  Remove the pressure plate and cluteh
disc (see Chapter 8) (manual transmission
equipped vehicles). Now is a good time 1o
check/renew the clutch components and
pitot beating.
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3 Make atignment marks cn the fly-
wheel/driveplate and crankshaft to ensure
correct alignment during refitting (see illus~
fration).

4  Remove the bolts that secure the fly-
wheel/driveplate to the crankshaft. If the
crankshaft turns, hold the flywheel with a
lever or wedge a screwdriver into the ring
gear teeth ta jam the flywhesl.

5  Remove the flywheel/driveplate from the
crankshafl. Since the flywhee! is fairly heavy,
be sure te support it while removing the last
bolt.

8§ Clean the flywheel/driveplate to remove
grease and ail. Inspect the surface for cracks,
rivet grooves, burned argas and score marks.
Light scorng can be removed with emery
cloth. Check for cracked and broksen ring
gear teeth or a loose ring gear. Lay the fly-
wheel on a flat surface and use a straight-
edge to check for warpage.

7  Clean and inspect the mating surfaces
of the flywheel/driveplate and the crankshaft.
If the crankshaft rear seal is leaking, renew it
bafore refitting the flywheal/driveplate.

&  Position the flywheel/driveplate against
the crankshaft. Be sure to align the marks

18.3 Make afignment marks on the flywheel/driveplate and
crankshaft to ensure correct refitting

made diring removal. Note that some engines
have an alignmant dowel or staggered bolt
holes to ensure correct refitting, Before refit-
ting the bolts, apply a non-hardening thread
locking campound to the threads.

8  Woedge a screwdriver irto the ring gear
teeth to keep the flywheel/driveplate from
turning. Using a criss-cross seguence,
tighten the bolts to the torgue listed in this
Chapter's Spacifications.

10 The remainder of refitting is the reverse
of the removal procedure.

19 Rear main oil seal - renewal

Refer fo llustrations 19.7 and 12.10

1 The rear main bearing oil seal can be
renewed without removing the sump or
crankshaft.

2  Remove the transmission (see Chap-
ter 7). ’

3 I equipped with a manual transmission,
remove the pressure plate and clutch disc
{see Chapter 8).

4  Remove the flywheel or driveplate {see
Section 18).

12.10 A wood block is
useful when fitting the new
seal - make sure that the
retainer is ¢n a flat.and
hard surface

19.7 Drive the old seal from the retainer after
supporting it with wood blocks

5  Remove the sump (see Section 17).

8  Remove the rear seal retainer. Mote: It is
also possible 10 simply loosen the sump bolts
at the rear enough to ailow it to drop slightiy
away from the rear seal retainer

7 Support the retaimer on blocks of woad
and drive out the old seal with a hammer and
a punch {see illustraticn).

8  Clean the bore in the retainer and the
seal contact surface on the crankshaft.
Check the crankshaft surface for scratches
and nicks that could damage the new seal lip
and cause oil leaks.

9 Apply a light coat.of engine il or multi-
purpose grease to the outer edge of the new
s¢al. Lubricate the seaf lip with mufti-purpose
grease,

10 Drive the new seal into the retainer using
2 block of wood (see illustration). Note: Make
certain that the seal Js facing the correct direc-
tion. The outer dust seal fip must be at the rear
and the inner oif seaf ip must be near the cen-
tre of the seal and facing forward.

11 Clean the retainer with lacquer thinner or
acetone, then apply & bead of RTV silicone
sealer to the sealing surfaces of the retainer,
inboard of the bolt holes.

12 Rsfit the retainer. Tighten the fastenears
o the torque fisted in this Chapter's Specifi-
cations.

13 The remainder of the refitting is the
reverse of the disassembiy procedure.

20 Engine oil cooler - removal and
refitting

Note: The engine off cooler is not used on
sorite 4.2 litre petrof engines. If the vehicle is
not eqtiipped with an ol cooler, a special
block-off plafe is fitted in its place, above the
il filter on the driver’s.sicle of the érigine.

1 Drain sufficient conlant from the radiator
to lower its level beélow the of cooler. Use a
clean drain pan so'that the cootant may be
reused. - - . . I

2 Ramove the cuter bolts and then

R R R
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remove the cover from the engine. Do not

remave the vellow nuts,

3  Remove the oil filter elemient by remov-
. ing the four mounting nuts.

4 Check the cil cooler for signs of leaks.

Blew through it to check for clogging. Renew

it if necessary.

5 Renew the small O-rings and both gas-

kets when fitting the cooler to the housing.

6  Glean the sealing surfaces of the cooler

cover and the engine with acetone or lacquer

thinner. Apply a 3mm bead of RTV silicons

saaler 1o the cover, inside of the belt holes.

7  Refitting is the reverse of removal,

Tighten the fasteners to the torque listed in

this Chapier's Specifications.

21 Engine mounts - check and
renewal

1 Engine mounts seldom raguire atten-
tion, but broken or deteriorated mounts

¥k n et
. 5 N

21.5 A long screwdriver or laver can be used to check the mounts

21.8 There are access holes provided in the crossmember to

allow rermoval of the mount bolts - a long extension is needed

should be renewed immediately or the added
strain placed on the driveline components
may cause damags of wear.

Check

Rafer to Mustration 21.5

2 During the check, the engine must be
raised slightly to remove the weight from the
mounts.

3  Raize the vehicle and support it securely
on jackstands, then position a jack under the
engine sump. Place a large block of wood
between the jack head and the sump, then
carefully raise the engine just enough to taks
the waight off the mounts. Warning: DO NOT
place any part of your body under the engine
when it's supported only by a jack!

4 Check the mounts to see if the rubber is
cracked, hardened or separated from the
metal plates. Sometimes the rubher will split
right down the centre.

5 Check for relative movement hetween
the mount piates and the engine or frame

{use a large screwdriver ar lever to attempt to
move the mounts) (see illustration). If move-
ment is noted, lower the engine and tighten
the mount fasteners.

6  Rubber preservative shauld be applied
to the mounts te slow deterioration.

Renewsl

Refer to iffustration 21.8

7  Disconnect the negative battery cable
from the battery, then raise the vehicle and
support it securely on jackstands (if not
aready dons).

B Bemove the nut on the engine mount
stud (see illustration).

%  Raise the engine slightly with a jack or
hoist (make sure the fan doesn't hit the radia-
tor or shroud). Remove the two mounting
bolts and detach the mount from the engine.
10 Refitting is the reverse of removal. Use a
non-hardening thread locking compound on
the mount fasteners and be sure to tighten
them sacurely.
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Contents

Section Section
Air filter and PCY filter renewal .. .- See Chapter 1 General information... 1
Camshaft - removal, inspection and reﬂt‘tmg . e 13 Inigt manifold - rernoval and ref:ttmg 7
Cormpressian check .. See Chapter 2D Sump - removal and refitting. ... 14

Crankshaft front cil seal - renewal PRSPPI Gil pump - removal, inspection and ref:ttmg 15
Crankshaft pulley - remowvai and refntt:ng 11 Rear main oil seal - renewsi .. 17
Cylindar head - removal and refitting........... 10 Repair operations possible w1th the engrne in the vemcle 2
Drivebelt check, adjustment and renewal ... See Chapter 1 Rocker arm assembiies and lifters - removal, inspection

Engine - remowval and refitting ... See Chapter 2D and refitting... 5
Engine mounts - check and renewal.. . v 18 Thming beit - removai and refittmg 9
Engine ofl and filter change ... See Chapter 1 Top Dead Centre (TOC) for number one plStOﬂ Iocatmg 3
Engine oil levet check .. e weorer See Chapter 1 Valve cover - removal and refitting .. 4
Engine overhaul - genera[ mformat[on . Sae Chapter 20 Valve springs, retainers and seals - renewal 8
Exhaust manifold - removal and reﬂﬂmg 8 Water pump - removal and refitting ... .. See Chapter 3

Flywheel/driveplate - removal and refitting......coeicias 16

Camshaft :ournaﬁ to bearlng {cnl} claarance
Numbers 110 6.
Mumber 7... .
ftaximum allowable numbers 1 io ?

Camshaft jeurnal diameter
PJUIMIDEIE T 30 Bttt e ceeeeteeesses s s emnte s b sae s eensesm e enssmen e rressmn re b enamane s

Camshatt rUnOUE M e e e e e r e e e

Camshaft lobe height

Specifications

General

Displacement ... - 2862 co

Cylinder numbers {frort io rear] 1-2-3-4-5-6 @
1-5-3-6-2-

Firing order .. 3-8-2-4 E @

Camshaft O

Endplay . 0.03 t6 0.06 rmm = @

0.045 to 0.080 mm
0.085 to 0.110 mm
.15 mm

46.935 to 46.955 mm
46,4125 to 46,435 mm
0.10 mm

39.242 to 39.432 mm

[HAYHES T27T60-2

Cylinder location and
distributor rotation

0.15 mm
0.043 to (L0668 mm
0.007 to 0.048 mrm

The blackened terminafl shown on the
distributor cap indicates the MNumber One
spark plug wire position

Camshaft lobe wear limit ..
Lifier-to-guide clearance ..
Rocker arm-to-rocker shaft clearance
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Cil pump
BCOY 10 QUIBE GBAT ovrevvecevreasvecossmvees s srcreessres et eseseseeressetrssomteessrsssasssras susans 0.11to 020 mm

fnner gear to crescent...

OULEr GRAN 1O GrESCEMT. o1 ie i e cee e e e s ecttesere et e eascee e ans e e esaeseaeen
Cover-t0-inner gear et ClEANaMNTE ... v rv e e e e rvnrerraren s ressanes ranessranes

Cover-tg-autar gear end clearance ...

inner gear-to-housing oll Glearance. ...

Torque specifications

Camshaft front retainer BORS. .o e e e s s e e

Camshaft sprocket bolts ..
Grankshaft front pulley ...
Crankshaft rear seal housmg bolts

Cylinder head boits {see |llustrat|0n for tnghtemng sequence}

First step ..

Second step
L gl I =T o T U U O U P PSR

Fourth step v

Praferred fith SIB0 e

0.22 10 0.38 mm
0.21 to .32 mm
0.05 to 0,02 mm
0.05 10 0.11 mm
0106 to 0.152 mm

Nm {uniess otherwise indicated)

6.3 to 8.3
16 to 22
142 to 152
63t083

23
78
Loosen completely
28

Alternate fifth STeD e e e 78to 88
Cylinder head corner bolts 91012
Exhaust Manfold IS oo e et et ctesaes s ens se e sr e am et ens 27 to 3
Fiywheel/driveplate bolts .. 142 to 152
Inlet manifold to head bclts 18 to 22
Inlet manifold plenum to manlfold bolts 181p 22
Inlet manifold brace bolts .. 30 to 40
Main bearing cradle boits (Iubncated threads} 44 1o 54
Sump mounting bolts .. 5to7
Oil pump assembly to block bolts 6.3t0 8.3
Oll purnp cover Screws.. o - 5
Qil purmnp pick-up bolts 21
BN BBNBOT cett ittt crretes sasrar e sesemraressae res e es rms s se s se et res sae e naen sabeaanrens 4110 51
Rocker shaft bolts.......oveeeno. 1810 22
Timing belt tensionsr pulley nut.......oo el 44 10 58
Timing cover bolts .. 3t05

2tod

Valve cover-to- cyhnder head bo!ts

1  General information

Ttils Part of Chapler 2'is deveted to in-
vehicle repair pr'obeduf'es for the 3.0 litre
Jniine six-cylinder engingé. All information con-
cerning engine: ramovaf and: refitting- and
engine biock: and cylinder head overhaul can
be found irj Part. G of this’ Chapter.

The fol!owmg'

palr procedures are

- exhalst nanifaid- gaskets,

2 Repair operations possible with
the engine in the vehicle

Many miajor fepair bperatiois can be
accomplished without removmg the engine
fram the vehicle.

Clean the engine compartment and the
exteriaf of the engine with some typs of pres-
sure washer before any wark is done. It will
make the job eas&er and help keep dirt out of
the'infernal ; arsas of the engine.
= the bonnet rf _hecessary, to

crankshaﬂ ‘oil: seats and cylmder a'd gasket

e-dnletand
gasket‘

b T R AT R ) LA

100 to 105 degrees additional rotation

are all accessible with the engina in place.
Exterior engine components, such as
the inlet and exhaust manifolds, the sump
{and the oil pump), the water pump, the
starter motar, the ‘alternztor, the. distributor
and the.-fuel systemn cormponents can be
removed for repair with the engine in place.
Since the cylinder head can be removed
without pulling the engine, valve component
sarvicing can also-be accomplished with the
engine in the vehicle. Renewal of the
camshaft and tirming belt-is also p055|ble with
the engine ir the vehicle. ’

In ékxtreime cases caused by a Iack-of
necessary equrpment repajr of renewai of

P
ration Work that must be done to 1he compo—

_nents :nvolved

o e AR
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3.8 Align the mark on the pulley with the
zero on the timing scafe

3 Top Dead Centre (TDC) for
number one piston - locating

Refer to ilustration 3.5

Note: The folfowing procedure is based on
the assumption that the distributor is cor-
ractly fitted. If you are trying to focate TDC on
evlinder number one to refit the distributor
correctly, number one pistan positien must
be determined by feeling for compression at
the number one spark plug hole as the engine
is sfawly rofated by hand, then afigning the
ignition timing marks as described in Step 8.

1 Top Dead Centre {TDC) is the highest
point in the cylinder that each piston reaches
as it travels up-and-down when the
crankshaft turns. Each piston reaches TDC
on the compression stroke and again on the
exhaust stroke, but TDC generaily refers to
piston position on the compression stroke
anly, when neither valve is open.

2 Positioning the piston{sy at TDC is an
essential part of many procedurgs such as
rocker arm removal, camshaft and timing
belt/sprocket removal and  distributor
remaowval.

3  PRefore beginning this procedurs, be
sure to place the transmission in Neutral and

apply the parking hrake or block the rear
wheeals. Also, remove the spark piugs {see
Chapter 1} and disable the ignition system.
Detach the coil wire from the centre terminal
of the distributor cap and earth it on the tlock
with & jumper wire.

4 In order to bring any piston to TOC, the
crankshaft must be turned using one of the
methods cutlined below. When looking at the
front of the enging, normal grankshaft rota-
tion is clockwise,

a} The preferred method is to turn the
crankshaft with a sockef and ratchet
attached fo the bolf threadad into the
front of the crankshaft.

b} A remote starter switch, which may save
sarme time, can also be used. Follow the
nstructions incfuded with the switch.
Once the piston is close to TDC, use a
socket and ratchet, as described in the
grevious paragraph.

¢l ff an assistant is available ta turn the
ignition switeh fo the Start position in
shart bursts, you can get the piston
close o TDC without a remote starter
switch, Make sure your assistant is out
af the vehicle, away from the ignition
switch, then use a socket and ratchet fas
described in Paragraph a} fo complete
the procedure.

5  Note the position of the terminal for the
number ene spark plug wire on the distributor
cap. If the terminal isn't marked, follow the
plug wire from the number one cyiindsr spark
plug to the cap.

6 Use a felt-tip pen or chalk to make a
mark on the distributor body directly under
the terminat.

7 Detach the cap from the distributor and
$&1 it aside (ses Chapter 1 if necessary).

8  Turn the crankshaft fsee Paragraph 3
above) until the notsh in the crankshaft
sprocket is aligned with the 0 on the timing
plate (located at the front of the engine) (see
illustration).

9 Look at the distributor rotor - it should
be pointing directly at the mark you made on
the distributor body, If it is, go to Step 12.

10 If the rotor iz 180 degrees off, the num-

4.8a The valve cover bolts should be removed in this order

4.8b Place the bolts in a secure place and then

her ane piston i at TDC on the exhaust
stroke. Go to Stap 11.

11 To get the piston to TOC on the com-
pression stroke, turn the crankshaft one com-
plets tum {360 degrees} clockwise. The rotar
should now be painting at the mark on the
distributar. When the rofor is peinting at the
number one spark plug wire terminal in the
distributor cap and the ignition timing marks
are aligned, the number one piston is at TDC
an the compression stroke.

12 After the number ong piston has been
positicned at TDC on the compression
stroke, TDC for any of the remaining pistons
can be located by turning the crankshaft
clockwise and following the firing order. Mark
the remaining spark plug wire terminal loca-
tions on the distributor body just like you did
for the number one terminal, then number the
marks to correspond with the cylinder num-

also tum. When it's pointing directly at ane of
the marks on the distributor, the piston for
that particular cylinder is at TDGC on the com-
pressicn stroke.

4 Valve caover - removal and
refitting

Refer to Hiustrations 4.8a, 4.8 and 4.11

1 Disconniect the negative batiery cabie.

2 Pull the crankcass breather tube and
hose off the valve cover.

3  Disconnect or remove any accessories
which interfere.

4  Remove the air cleaner assembly (see
Chapter 4}.

5  Remove the spark plug wires from the
birackets, noting their locations.

8  Remove the mounting brackst that con-
nects to the head bolts,

7  Remgve any wire harness clips, noting
the locations of their studs for refitting.

8 Remove the wvalve cover retaining
kolts in the sequence shown {see illustra-
tien). If the cover is stuck, tap on it gently
with a soft-face mallet and then remove it
{see illustration}).

~ ; o

lift the cover from the engine

bers. As you tum the crankshaft, the rotor will -
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4,11 Tighten the valve cover bolts in this sequence
to avaid distorting the cover

9 Clean the sealing surfaces, removing
any traces of oil with lacquer thinner, brake
cleaner or acetone with a clean rag.

10 ‘Lay a new seal into the valve cover
groove.

11 Refit the cover and bolts. Tighten the
bolts to the torgue listed in this Chapter's
Specifications. Use the tightening sequence
shown (see iilustration).

12 Refit the components
removed.

13  Run the engine and check for oil leaks.

previously

5 Racker arm assemblies and
lifters- removal, inspection and
refitting

Removal

Rofer to Mustrations §.3s8, 5.3b, 5.4, 5.53

and 5.5b

1 Remove the valve cover (see Section 4).
Put number one cylinder on TDC with hath
valves closed {on the comprassion stroks)
{see Section 3).

2  Remove the rocker shaft belts.

3 Remove the rocker arm assemblies.

530k ...while the rears have two nes

Keep everything in order so that they can be
refitted in the same positions. Mote: The two
frant rocker shafis are marked with a | The
two rear ones are marked with a i [see illus-
trations).

4 Use wire or tape to secure the lifters so
they do not drop when the liftar guides are
removed. Mote: The front fifter guide fs
marked with a smalf F and an arrow pointing

5.4 This arrow on the front lifter retainer
must face forward. The rear retainer has
an B which faces to the rear. Wire or
tape the lifters in position .. .

to the front [see illustration). The rear one is
marked with a smalf £ and an arrow pointing
ta the rear.

5 Lift off the twa lifter guides with the
lifters [see. ilustration). Remove the lifters
and carefully put them in order {see illustra-
tion}. Keep the lifters upright at al times.

550 -All the individual lifters ihust b6 kept in their original °
v .. positions. Do notaflow them {0 get out of order -
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5.6a Each end of each rocker must be
inspected for damage

5.6d Also measure the rocker shafts in
the areas where the rocker arms ride

Inspection

Refer to illustrations 5.6a, 5.68, 5.6¢, 5.6d
and 5.7

&  GCheck sach rocker arm for waar, cracks
and other damags, especially where the
lifters and valve stems contact the rocker arm
faces. Check the pivot hole in each rocker
arm. Look for galling, stress cracks and
unbsual wear patterns [see illustrations). If
the rocker arms are wern or damaged, renew

L

5.7 Inspect each lifter one at a fime so
that they do not get out of order

65.6b Check the shait hole for signs of
cbvicus wear

themn. Caution: Kesp the reckers in order at
aff times! The rocker arms for the front three
cyfinders are different from the others.

7 Carsfully examine gach liftar for wear at
the rocker arm end and especially at the cam
end [see illustration). if a lifter is seversly
erpded ai the cam end, the camshaft may
nead to be renewed as well. Keep the lifters
in the upright position at all times.

g If any lifters were noisy, it is best to
renew therm as a set. They are not rebuild-
abie.

9  Check the bores in the lifter guides for
wear. Measure them and the diameter of the
lifters to obitain the oil clearanca. The proper
clearance is in the Specifications section of
this Chapter.

10 Enspect the racker shafts. If they appear
worn, measurs them and the rockers to obtain
the oil clearance {see illustration 5.6d}, The
proper clearance is in the Specifications of this
Chapter.

Refitting

Refer to Mlustration 5.12

11 Apply moly-base engine assembly lube
to the bases of the lifters to prevent damage
to the mating surfacas. Lubricate all other
wear surfaces with clean engine oil. Refit all

5.12 When the engine is at TDC on the

compression stroke for the number one

cylingder, the mark on the camshaft
will be straight up

56c Measure the rocker pivot holes

the components in their original locations.

12 Make sure that the number one cylinder
is at TOC on the compression stroke. The
mark on the camshaft gear will be up {see
illustration). Tighten the raocker shaft bolts
for the rear three cylinders to the torque listed
in this Chapter's Specifications.

13 Rotate the crankshaft 360 degress so
the mark on the camshaft gear is pointing
down. Repeat the tightening procedure for
the front three cylinders.

14 Refit the valve cover {see Section 4},

15 Start the engine, listen for tnusuai vai-
vatrain noisss and check for il leaks ai the
valve cover joint. Run the engine for at least
ten minutes to allow any Bfter noises to dis-
appear.

6 Valve springs, retainers and seals
« renewal

Fefer to fustrations 6.4, 6.8, 6.70, 6.15, 6.16
and 8.17

MNote: Broken valve springs and defective
valve stemt seals can be renewed withcut
removing fhe cylinder heads, Two special
toois and a compressed air SOurce are nor-
mally required to perforrnt this operation, so
read through this Section carefully and rent or
buy the tools before beginning the job. ff
compressed air isn't available, a length of
nylon rope can be used o keep the valves
from falfing into the cviinder during this pro-
cedure.

1 Remove the valve cover (Section 4).

2 Remove the spark plug from the cylinder
which has the defective component. i all of
the valve stern seals are being renewed, all of
the spark plugs should be removed.

3 Turn the crankshaft until the piston in
the affected cylinder is at top dead centre
{TDC) on the compression stroke (see Sec-
tion 3 for instructions). If you're renewing al
of the valve stern seals, begin with cylinder
number one and work on the valves for one
cyfinder at a time. Move from cylinder-to-
cylinder following the firing order sequence
{see the Specifications listed at the beginning
of thig Chapter).

2B
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6.4 An adapter for applying air pressure
through a spark piug hole

4 Thread an adapter into the spark plug
hole [see illusfration) and connect an air hose
from a compreased ar source to it. Most aulo
parts stores can supply the air hose adapter.
Note: Many cylinder compression gauges
utilise a screw-in fitling that may work with
your air hose quick-disconnect fitfing.

5 Remove the rocker arm shaft assem-
blies (see Section S

&  Apply compreszed air 1o the cylinder.
Warning: The pistonn may be forced down by
compressed air, causing the crankshaft o
furn stcidenly. If the spanner used when posi-
tioning the number one piston af TDGC is still
aHached to the bott in the crankshaft nose, it
could cause damage or injury when the
crankshaft moves.

7 The valves should be held in place by
the air pressure. If the valve faces or seats
are in poor condition, leaks may prevent air
pressure. from . retaining the valves - refer to
the alternative procedure below,

8  If you don't have access to compressed
air, an alternative method can be used. Posi-
tion the piston at a paint approximately 45-
degrees {1/8 turn) bafore TOC on the cam-
pression stroke, then feed a long piece of
nylon rope through the spark plug hole until it
fills the combustion chamber. Be sure to
leave the end of the rope hanging out of the
spark plug hole s¢ it can be removed easily.
Use-a-large ratchet and socket 1o rotate the
crankshaft in the normal direction of rotation
until slight resistance is felt.

9 Stuff shop rags into the cylinder head
hales around the valves to prevent parts and
tools from failing into the engine, then use a
valve spring compreésor_to_ COMmpress t_he
spring [sée fiustration). Rémove the collets
with small needle-nose pliers or a magnet.
Note: A coup!e of different types of tools arg
: _mpressmg the valve sprmgs
wrrh he head i p!ace One\ type gr.rps rhe

6.9 Compress the valve spring with a
special tool. There are several
types availabie

10 Remove the spring retainer and valve
spring, then rermove the seal. The zeals must
be pried off using two screwdrivers at the
same time, or pliers (see illustration). Note:
if air pressure fails to hiold the valve in the
closed position during this aperation, the
valve face andfor seat is probably damaged.
If 50, the cylinder head wilf have to be
removed for addifonal repair operations.

11 Wrap a rubber band or tape around the
top of the valve stem so the valve won't fall
inte the combustion chamber, then releass
the air pressure. Note: /f 2 rope was used
instead of air pressure, turn the crankshaft
slighitly in the direction opposite normal rota-
fion.

12 Inspect the valve stem for damage.
Rotate the valve in the guide and check the
end for eccentric movement, which would
indicate that the valve is bent.

13 Move the valve up-and-down in the
guide and make sure it doesn't bind. i the
valve stem binds, either the valve is bent or
the guide is damaged. In either case, the
head will have to be removed for repair.

14 Reapply ait pressure to the cylinder to
retain the valve in the closed position, then
remocve the tape or rubber band from the valve
ster. If a rope was used instead of air pras-
sure, rotate the crankshaft in the normat direc-
tion of rotation until slight resistance is feit.

15- - Lubrigate the valve stem with enging ofl
and fit.a new, seil. Inlet and-exhaust valve
seals are different. The inlet skals must be
tapped on with-a ‘hammer and a. socket,
Exhaust valve seals can be pushed onto the
vatve guide boss by hand {see iflustration).
16 Refit the spring in position over the
vahre Make stire‘the propef spécer is under
each -Spring. Note Cyrmders -gne through

press' the vé[ve sphhg and carefu[ly pos:tlon

6.10 The valve seals can be pried off
using pliers or two screwdrivers

6.15 Tap the new seal on with a
hammer and a sccket

the collets in the groove. Apply a small dab of
grease to the inside of each collet to hold it in
place {see llustration}.

18 Remove the force from the spring tool
and make sure the collets are seated.

18 Disconnect the air hose and remove the
acdapter fram the spark plug hele. If a rope
was used In place of air pressure, pull it out
of the cyfinder.

- cmls 1aces do eep all the sprlngs
.. -in ordet a2s you work. . They must he
returned to thew orrglnal positions
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6.17 A dab of grease will hold the coflet in
place while the spring is compressed

20 Refer to Section 5 and refit the rocker
arm assemblies.

21 The rest of the refitting is the reverse of
remaoval. .
22 Start and run the enging, then check fo
ol leaks and unusual sounds coming from
the valve cover area.

7 Inlet man#old - removal and
refitting

FRefer fo iffustration 7.11

1 Disconnect the negative battsry cabls,

2  Remove the air cleaner assembly.

3 Drain the coeling system about halfway
{see Chapter 3).

4 Remove the upper radiator hose and the
heater hoses.

5  Labsal and then disconnect all of the vac-
uum lines from the infet manifold.

6 Disconnect the throtfle cable and the
cruise control cable (see Chagter 4}

7  Label and remove all interfering wiring
inciuding the carbursttor wires and the spark
plug wires for the rear cylinders,

8 Remavs the coil and its bracket from the
manifold.

9  Disconnect the tubes from the EGR
valve.

I .

8.4 The exhaust manifold heat shield must be removed

10 Remove the inlet manifold brace bolis. i
is not necessary to remove the wiring from it
or to remove the brace from the vehicle,

11 Remove the inlet manifold nuts and
carefully remove the manifold. The bolts must
be removed in the correct sequence {see
illustration).

12 Clean ali gasket surfaces very carefully.
13 Refitting is the reverse of removal
Tighten the manifold muits 1o the torgue listed
in the Specifications of this Chapter, tighten-
ing them in the cpposite order of the loosen-
ing sequence.

8 Exhaust manifold - removal and
refitting

Refer to iffustrations 8.4 and 8.6

Warning: Affow the engine to cool completely
before foflowing this procedure.

1 BRaise the front of the vehicle and sup-
port it securely on jackstands.

2 Disconnect the negative hattery cable
from the battery,

2 Apply penetrating oil to the threads of
the exhaust manifold attaching studs and the
exhaust pipe-to-manifold attaching nuts.

3  Remove the nuts and pull the exhaust
pipe down. Note: if the studs break, vou wilf
have to have them removed by g machine

7.11 Loosen the inlet
manifold bolts in
. this sequence

shop or you may drill them out and renew
them with through-bolts.

4  Remova the heat shield from the
exhaust manifold (see illustration).

5  Disconnect the fube for the EGR system
from the exhaust manifoid.

5 PRemove the nuts that secure the
exhaust manifold to the oylinder head and
puli the manifold off the engine. The nuis
must be removed in the proper sequence
(see illustration).

7 Remove ali traces of old gaskst material
from the mating surfaces.

8  If the manifold gasket was blown out,
have the manifold checked far warpage by an
automotive machine shop with a precision
straightedge and machined as necessary.

9  Position a new gasket and slide the
manifold on.

10 Refit the fasteners finger tight. Tighten
them to the correct torque in the reverse of
the order used for removal. Note: Each sfud
uses a thick washer, a thin washer and a nut.
The convex (dormed) sides of the washers
faces away from the engine. The thick wash-
ers with the larger outside diameter go onto
the eight outer studs that have & larger stud
hole.

11 Fit a new exhaust pipe seal if necessary.
Raconnect the exhaust pipe, run the engine
and check for leaks.

ta get access to the manifold bolts

8.6 The exhaust manifold balts must be
ioosened in this sequence
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9.6 Make sure the cam mark is'
straightup ...

9 Timing belt - removal and
refitting

Refer to ilfustrations 9.6, 9.8, g 1tand 312

Removal

Note: The timing beit should be renewed at
100,000 kim intervals.

1 Disconnect the negative battery cable.

2 Refer to Chapter 3 and remove the radi-
ator, fan, fan clutch, water pump pulley and
fan shraud. '

3  Remove all of the diive belts {Chapter 1}.
4 Removs all spark plug wires and other
wiring from the timing belt cover.

5  Remowe the upper timing bel cover.

6  Ratate the engine by hand to TDC (Sec-
tion 3} for cylinder number one on the com-
pression stroke. The mark on the camshaft
sprocket will be pointing up (see illustratian).
7  Remowve the crankshaft pul]ey {Sec-
tion 11).

8  Remove the lower timing beit cover. The

mark on the- crankshaﬂ sprocket should be
fined ugy with the mark on tiie ail pump hous-'

ing (see illustration).

9  8lide off the plate from the front of the
crankshait.

10 If the belt is gaing to be refitted, mark it
for direction of rotation (see illustration).
Also mark the belt at the points where the
marks on the sprocketz meet it.

+1  Laosen the belt tensioner focknut.

12 ~Rotate the tensioner-clockwise by using
an Adlen spanner (See |Ilu51rauan] Remove
thebelt. -

13- Refer o ’Secnon 5 and loosen all of the

récker shaft bel ‘This will relieve pressure
on-the -camshaft and aliow the hmmg beit
tensmn to be set properly o

It v e Tt R e o A et iy A i e LT PR it
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9.8 ... and the crankshaft mark is next to
the mark on the oil pump

being refitted, the marks you previously made
must align,

16  Snap the tensioner into position. Using
the 5 mm hex key, rock the tensioner a few
times to seat it properly. The exhaust mani-
fold side of the belt must be tight.

17 Tighten the tensionsr nut to the correct
torqgue.

18 The rest of refitting is the reversa of
removal, Torque the rocker shaft belis for the
rear three cylinders first, then rotate the
crankshaft one revolution so that the
camshaft mark is pointing down. Torgue the
front rocker shaft bolts.

10 Cylinder head - removal and
refitting

Refer to Mustrations 10.9, 1010 and 10.17
Caution: Affow the engine to coof completely
before foillowing this procedure. The head
ray warp if it is removed when warm.

-‘Removal .

1 " -Disconnect the negative cable from the
battery.

2  Drain about half of the coolant from the
radiator {see Chapter 1). Remove the upper
radiator hose.

3  Remave thﬂ valve cover (Section 4).

4 . Detach any interfering slectrical or vac-

uurn_hnes W ke stire m Iabel_ihem as ou-.

9.11 if you are gaing to refit the ald belt,
mark it for direction of rotation and where
it mates with the marks on the sprockets

9.12 Rotate the spring loaded tensioner
with a hex key

5  Remove the timing belt (Sectien 9}

8  Remove the inlet manifold {Section 7).
Note: The infet manifold can be left aftached
to the cylinder head if you have a hoist or an
assistant ta aid you in lifting the assembly
from the wehicle. If you efect fo leave if
atfached, disconnect all the interfering hoses,
cables and wires (see Section 7).

7  Raise the front of the vehicle and sup-
port it securely on jackstands. Disconnect the
exhaust pipe from the exhaust manifold.

g F{emove the three cylmder head corner

s T s

TR
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10.10 Use this sequence for removing the head bolts

8
|
~+

Al Eropit

6
¥
Q

4
|
1
3

lgr

[#1741-2a-10.17 HAYNES]

10.17 Use this sequence when you tighten the head bolts

10 Remove the cylinder head boits in the
correct order (see illustration). A 10 mm
Allen head socket will be reguired. Lift the
head off the engine. Warning: The cyfinder
head is heavy - to pravent injury, it's a good
icfea to have an assistant help yvou #ft it off.

11 Thoraughly clean the gasket mating sur-
faces, removing all traces of old gasket mate-
rial. 3tuff shop towels into each cylinder so
scraped material doesn't fall in.

12 Inspect the head for cracks and
warpage {ses Chapter 20). Also see Chapter
2D for cylinder head servicing information. If
you a@re renewing the cylinder head, be sure
to transfer all fittings, stc. fo the naw head.

Refitting

i3 Position the new head gasket an the
enging block, making sure it is fitted cor-
rectly.

14 Refit the cylinder head on the engine
block.

15 Clean the head bolts with a wire whes|
and apply a little engine oil o their threads
before refitting, Mote: The chamfered side of
the head boft washers goes away from the
engine.

16 Refit the three corner bolts finger tight.
17 Tighten the main cylinder head bolts in
sequence to the torgue values isted in this
Chapter's Specifications (see illustration).

The bolts must be tightened in five steps.
MNote: A forque angle meter type torque span-
ner is the prefarrad toof for the final tightening
procedurs, However, the bofts can be tight-
ened using a standard forque spanner if that
= alf that is avaifable to you.

18 Torque the three corer bolis to the
value listed in the Specifications Section.

18 Refit the remaining components in the
reverse order of removal. Refar to the appro-
priate Sectians for the refitting of the various
assembiies,

20 Add coolant and run the engine, check-
ing for proper operation as well as coolant
and ail leaks.

11 Crankshaft pulley - removai and
refitting

Refer to ifusfration 11.5

1 Disconnect the negative battery cable
from the battery.

2  Drain the cooling system {see Chap-
ter 1}. Remove the radiater (sea Chapter 3}.

3 Remove the centre crankshaft pulley
bolt. This can usually be remaoved with a
preumatic impact spanner. If an impact
spanner is not availabie the drivebelts should
be able to hold the pulley from turning as you
use a large ratchet. If they will not hold it,

o i

11.5 To remave the crankshatt pulley, use
a puller that bolts to the hub

12.2 Prise the old seal out with a
screwdriver or a seal puller. The
cover is removed here for clarity

remove the starter and have an agsistant lock |
the fiywheel with a screwdriver while you
laosen the pulley bolt,

4 Remove the drivebelts (see Chapter 1).
5  Remove the pulley using a puller that
bolts fo the pufley hub - NOT a jaw-type
puller {see illustration}.

6 Inspect the surface of the damper that
contacts the front seal. There may be a
groove worn in this surface. If so, the damper
can be renewed ot a sleeve can be fitted over
the damper hitb. Mote: These sleeves are
available at auto parts stares. if a wom
damper is refitted with a new seal, the seal
will probably leak.

7 Apply a thin layer of multi-purpose
grease to the seal centact surface of the
vibration damper.

28 Slide the vibration damper onto the
crankshaft. Mote that the slot in the hub must
be aligned with the Waoodruff key in the end
of the crankshaft. Once the key is aligned
with the slot, tap the damper onio the
crankshaft with a soft-face hammer. The
retaining baolt can be used o press the
damper into position, although a damper
refitting tool is preferred.

9 Refitting is the reverse of removal
Tighten the bolt to the torgue listed in this
Chapter's Specifications after refitting the
drivebelts.

12 Crankshaft front oil seal -
renewal

Refer to iffustration 12.2

1 Remove the crankshaft pulley (see Sec-
tion 11). Remove the timing belt (ses Section
9y andt the crankshaft sprocket. A pullsr may
be required to remave the sprocket from the
crankshaft.

2  Carefully prise the oil seal out of the
frant cover with a seal removal toal or screw-
driver {see illustration). Don't scratch the
cover bore or damage the crankshaft in the
process (if the crankshaft is damaged the
new =eal will end up lezking).

3 Ciean the bore in the cover and coat the
outer edge of the new saal with sealer. Using
a socket with an outside diameater slightly
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13 6 Mounit a dial indicator firmly to the
cylinder head to measure cam lift

smaller than the outside diameter of the szal,
carefully drive the new seal into place with a
hammer. If & socket isn’t available, a shori
section of large diameter pipe wifl work.
Check the seal after refitting to be sure that
the internal spring didn’t pop out of place.

4 Refit the crankshaft sprocket, timing belt
{seq Section 9) and crankshaft pulley.

5 Fun the engine and check for leaks.

13 Camshaft - removal, inspection
and refitting

Pre-removal inspection

Refor to Mlustration 13.6

1 i you are unsure about the condition
of the camshaft lobes, perform Steps 2
through 8.

2  Remove the valve cover (seo Section 4).
3  Have an assistant operate the starter
{ignition system disabled) while you observe
the operation of the rocker arms.

4 If any rocker arm has substantially less
movermneant than the others, the camshaft
must be renewed.

5 If you are still noi certain, remove the
rocker arm assemblies and the lifters (Sec-
tion ).

&  Paosition & dial indicator as shown on
each camshaft lobe, ane at a t|me [see illus-
iration).

7 Using a spanner on the crankshaft bolt,
slowly rotate the engine and note the mini-
mum gnd maximum readings for each iobe.
The difference between these two readings is
the lift. If any lobe has alift substantially less
than -the others, the camshaft must be
rengved,

8  Seg the Specifications in this Chapter
far the al!owabfe wear J|m|t

T TR BT N
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13.17 Temporanly sorew a !ong bolt into
the camshaft to provide a hetter drip
when sliding it out

Remove the four spracket bolts and remove
the sprocket.

13 Remove the three camshaft retainer
bolts.

14 Unbolt the fan shroud so it can be posi-
tioned out of the way.

15 Remove the radiator (Chapter 3).

16 It may be necessary to remove the front
engine mount through-boits and use a floor
jack to raise the engine enough so the
camshaft will clear the radiator core support.
lise a block of wood on the head of the jack
and be careful to not crush any upper engine
components while jacking.

17 Temporarily refit a long bolt into one of
the four camshaft front holes to use as a han-
dle (see ilfustration). Carefully slide the
camshatft out of the cylinder head. It is easy
o damage the camshaft bearings while doing
this, 80 proceed slowly.

18 Remove the retainer O-ring from the rear
of the retainer.

18  Drive the oil szal out of the retainer. Be
very careful 1o avoid scratching the seal sur-
face of the camshaft if it is ta be refitted. The
retainer can then be removed by sliding it
across and then forward. The camshahb seal
can afsq he removed without removing the
camshaft (see illustration).

!nspectfon

Refer ro n’fustranons 13. 20 and 13 27 T
fyol. are m doUbt_ about wedr 'ty the

camshaﬂ Iobes use a mlcrometer to measure

readmgs tD the Specmcatlons in this Chap‘rer
21 [f -afy _of __1he readmgs are. Ies_s than

13.18 THe seal can he removed without
removing the camshaft. Be careful to not
damage the seal surface of the camshaft

13.20 Measure the height of each cam
lobe - Iif any lobe height is less than the
specified minimum, renew the camshaft
3
centre journal.
25 Slowly rotate the camshaft and ses it
the needle moves more than the ailowable
limit shown in the Specifications in this Chap-
ter.
26 To check the end play, refit the
camshaft in the cylinder head and belt the
front retainer on,
27 Paosition a dial indicator on the camshaft
{see illustration).
28 Piise the camshatt forward and rear-

ward . Compare the endplay. with the vafue

listed i irr this: Chapter s Spedifications.-If the

endplay is greater than the specified allow-
able- maxifnum, then ertherthe retainer or the
camshaft |s wcrn and must be renewed.
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13.27 This is the corract setup for checking camshaft endplay

fications in this Chapter.

33  Apply engine oil to the lip of a new seal.
Brive the seal inta the retainer using a large
socket and a hammaer.

34 The rest of the refitting is the reverse of
removal.

14 Sump - removai and refitiing

Refer ko illustration 14.12

Hemoval

1 Discennect the negative cabie from the
battery.

2  Ralse the vehicle and suppaort it securely
on jackstands.

3 Drain the oil (sea Chapter 1).

4  Ramove the sump shield i the vehicle is
squipped with one.

5 Remove the fransmission-to-angine
reinforcing brackets that interfere.

&  Remove the sump boits and lower the
sump. Loosen the bolts in the reverse of the
tightening sequence {see illustration 14.12).
Avoid levering on the sump flangs. This wiil
bend it. Strike the sump sideways with a soft-
faced hammer if necassary to remove i In
extreme cases, the silicone seal wilf havea to
be cut with a blade.

¥ Remove the sump from the vehicle.

Fefitting

8  Scrape and ¢lean all components thor-
oughly. Sealing surfaces must be cleaned
with lacguer thinner, acetone or brake
cleaner.

g Check the flange of thz sump and
straighten it if necessary using a hammer and
flat arvil.

10 Apply a 4 mm bead of RTV sealant
argund the pan inboard of the bolt holes. Fita
new C-ring an the oil pump pick-up flange.
11 The remainder of the operation is the
reverse of removal.

12 Tighten the bolts to the carrect torgue
listed in this Chapter's Specifications. Use
the sequence shown (see illustration).

o

I

Tt

15 il pump - removai, inspection
and refitting

Rsferfo #lustrafions 75,3, 15.12a, 15,126,
ta12d and 15,13

Removal

1 Remove the timing belt {see Section 9).
2 Remove the crankshaft sprocket and
the guide plate frormn the crankshaft.

3  Remove the Woodruff key from the
crankshaft snout [see illustration}. Set it
aside in a sais place.

4 Trhe oil pump cannet be removed from
the engine without first lowering the sump
approximately 25 mm at tha front because of
interferance betwean the inner prassure raiief
assembly and the sump. if the sump needs to
be removed for any other reasen, do so now
(see Section 14}, I not, procesd with the next
step,

5 Rsmove the boits frem the front twe-
thirds of the sump.

E  Prise the front lip of the sump down
using two screwdrivers as wedges. The oil
pump can now be removed.

7 Torefit the sump {after refitting the oit
pump), first clean the sealing surfaces
extremely well with lacquer thinner or ace-
1ona. Apply a 4 mm bead of BTV silicans into
the smalt opening along the sumg rail.

13.29 Lubricate the camshaft thoroughly with camshatt lube

8  Refit the sump bolts and tighten them to
the torque listed in this Chapter's Specifica-
tions.

8  Remove the seven oil pump rear cover
screws and take off the cover.

i0 Remove the innar and outer gears. Note
exactly how they were assembled. Note: The
grooved side of the inner gear goes fowards
the rear of the assembly. The farger chamfer
on the outsicle of the cuter gear goes fowards
the rear of the assembly.

Inspection

11 Visually check the body, the cover and
the gears for damage and obwious wear.

12 Thers ars five internal measurements of
the ol pump components which can be
made at this time {see iilustrations). Consult
the Specifications at the beginning of this
Chapter,

13 Disassemble the pressure rafief assem-
bly and check for damage (see ilfustration).

Refitting

14 Fit a new s=al into the pump housing.
Apply sealant to the outer edge of the seal
and oil 1o the inner lip. The front of the seal
should be flush with the pump housing when
it-is fitted correcily.

15 Renew the necessary gaskets. bake
sirre that afl sealing surfaces are perfectly
clean.

16 Refitting is the reverse of removal,

<= Front of engine
2218 14 16 6 2 4 8 12 16 20

14,12 The sump should
have its boits tightened
in this sequence

f4t741-2a- 14.22 HAYNES|
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15.2 Use care when handling the
Woodruff key. It can get lost very easily

16 Flywheel/driveplate - removal
and refitting

1 Remove the transmission {(see Chap-
ter TA or 7B).

2  Remove the clutch {manual transmis-
sion models) (see Chapter 8).

3  Hold the flywheel/driveplate with a fly-
wheel turning too! or a large screwdriver
wedged into the ring gear testh. Remove the
boits and then remove the flywheel/drive-
plate. Warning: Manual transmission fly-
wheels are heavy. Be very careful or betitar
vet, get some assistance for this operation.

4 Examine the teeth for damage. Check
the surface of the manual transmission fiy-
wheel for wear and have it machined or
renew it, if necessary. Mote: If the manual

15.12a Measure the housing to inner gear
clearance like this. The housing to
outer gear clearance is checked
in a similar manner

transmission flywhee! ring needs fo he
renewed, take the fiywhes! fo an autornotive
machineg shop,

5  Refitting is the reverse of removai.
Tighten the bolts to the torque listed in this
Chapter. Note: The automatic transmission
drfveplate uses a reinforcing plate. it must be
refitted so that the chamfar faces the engine.

17 Rear main oil seal - renewal

Note: Before renewing the rear oif seaf, it may
be worthwhile to try adding engine ol stop-
feak fluid fo the oil. This will swelf the axisting
seal and may stop a leak.

1 Remove the flywheel or driveplate (Sec-
tion 16).

2  Prise out the cld seal using a screw-

15.i2b Checking the housing-tc-outer
gear radial clearance

driver.

3 Lubricate the inside of the new seal with
grease to help it slip over the crankshaft.

4  Coat the outside edge of the seal with
sealant and refit ft, tapping it into place with a
hammer. Note: The inner oif seal must face
the front of the engine and the outer dust seaf
must be towards the rear. Check that the
small spring in the seal is still in placs. Seat it
fully using a bt punch.

5  The remainder of the procedure is the
reverse of remaval,

18 Engine mounts - check and
renewal

Refer to Chapter 2, Part A, for the
engine mount check and renewal procedure.

like this. The outer gear-to-crescent cléarance i

checked in a similar manner

ire relief assembly laid out for inspection

T TS




Chapter 2 Part C
4.2 litre diesel engine

2C-1

2
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General information .. - “ 1 Yalve springs, retainers and seals - renewal 6
Inlet manifokd - removal and reflttlng 7 Water pump - removal and refitting ... .. Gge Chapter 3
Bpecifications

General

Displacement...
Cyiinder numbers {front to reqr]
Firing order .

Camshaft
Enciplay
BT F= g T T o [ PSS
Limit
Camshaft ;oumal-to beanng {ml) ciearance
Siandard
Camshatt ]ournal dlameter
Front..
Number 2
Number 3..
tNumber 4.
Rear.. .
Camshaft runout Ilmlt
Cam (lobe) height
inlat
b1 =T Lo = O ST S
Exhaust
R L = i P SO

4,169 oo
3-2-3-4-5-6
1-4-2-B-3-5

0.08 o 0.28 mm
0.50 mm

0.020 to 0.108 mm
045 mm

50.721 to 50.740 mm
50521 10 50.540 mm
50.321 to 50.340 mm
50.121 to 50.140 mm
49.921 10 49.840 mm
0.08 mm

41.71t0 41.75 mm
41.20 mm

41,88 10 41.82 mm
41.30 mm
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Timing gears

Backlash
Standard...
Maximum..

0.06 to 0.12 mm
0.20 mm

idler gear to thrust piate cJ earance

Standard...

Oil pump
Oil pressure
Atidle s
At 3,000 rpm.....
Gear side clearance.....
Gear backlash..............
Pump bush clearance ...
Pump bushing inside diameter .....

Driveshaft outside diameter...........e.

Torgue specifications

..................................................

0.74 to 0.30 mm
0.30 mm

78 kPa minimum
294 to 392 kPa

0.13 mm maximum
0.30 mm maximum
115 mm maximum
13.012 to 13.088 mm
12.974 to 12,992 mm

Nm {unless otherwise noted)

Camshalt gear bolt ...
Camshaft thrust plate boits

Crankshaft pulley nuT.....oei e

Cylinder head bolis

Exhaust manifold fasteners
Flywhesl Bolts ..o e
Fuel injection pump drive gear belt,
Front cover fastenars.. .

Inlet manifold TAStENErS . e v e
Ol co0ler fAStaNBIS....cccccv e r e reemiarn e

Qil pump bols ..o

Gl pump relief valve BORS v
O pump relief PIUG e e e e e

Rear seal retainer boits .

Rocker arm [0CK MUt e rsrarrs e
Rocker shaft Balts.......ooe e

Sump bolts

Timning idier gear BORS ... s
Walve COVEN DOMS coc e e e e s s e s

....................................

78 1o 88
4108
2594 to 324

49 to 59
898 to 108
43 1o 50
251029
147 to 187
43 10 51
161c 213
15t0 20
16 to 21
1310 18
16 to 21
2910 49
16 to 21
15 to 20
14 to 18
Tio9
18 ta 26
Tto2

1  General information

This Part of Chapter 2 is dedicated to in-
vehicle repair procedures for the 4.2 litre
diesel inline six-cylinder engine. All informa-
tien regarding engine remaoval and refitting
and engine Mock and cylinder head overhau!
can be found in Part D of this Chapter.

Theé folldwing repair procedures are based on
the assumpnon that the engine is in the vehi-
cle. If the engme has been removed and
'-mounted -on-an- éngine stand, many-of the
Steps' 'utlmed m th:s Part of Chapter 2 will

The: SpeCiflcanons mciuded in-
uf Chapter 2-apply ohly 16 tha proceduras
fcontal ed in this Part. Part D of Chapter 2
edntaifis the ‘Specifications. necessary for
'cyhnder head and engirie block rebuilding.

2 Repair operations possible with
the engine in the vehicle

Many major repair operations can be
accomptishied without removing the engine
fromt the vehicle.

Clean the engine compartmeant and the
exterior of the vehicle with some type of pres-
sure washer before any work is done, It will
rmake the job easfer and will help keep dirt
out of the internal areas of the engine.

Remove the bonnet, if necessary, to
Improve access to the engine as repairs are
performed {refer to Ghapter 11 if necessary).

. If exhaust, ail or coolant leaks deveiop,
|ndrcatmg a.need for gasket of $eai rehewal,
the repairs can generally be made with the
engine in the vehicle: The inlet. and exhaust
manifald _gaskegs. sUmp gasket, cranksh_aft

-engme

oil geals and cylinder head gasket are all
accessible with the engine in place.

Other exterior components such as the
oil pumyp, water pump, injection.pump, starter
and alternator can be removed for repair with
the engine in place.

Since the cylinder head can be remaoved
without pulling the engine, valve component
senvicing can also be accomplished with the
enging in the vehicle. Renewal of the
camshaft and the timing gears is also possi-
ble with the engine in the vehicle.

In extreme cases caused by a lack of
necessary equipment, repair or renewal of
piston rings, pistens, connecting rods and
rod bearlngs can be performed. with the
inthe Veth|° H"wﬂve' this practice
is not recommended because of the cleanmg

- and.preparation work which must be dona to
“the components mvolved o
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3 Top Dead Centre {TDC) for
number one piston - locating

Refer to Hlustration 3.7

1 Top Dead Centre (TDC) s the highest
point in the cylindar that each piston reaches
as it travels up and down as the crankshait
turns. Each piston reaches TDC on the com-
pression stroke and again on the exhaust
stroke, but TDC generally refers to piston
position on the compression stroke oniy,
when neither valve is opern.

2 Posilioning the pistons at TDC is an
aasential part of many procedures such as
rocker arm removal and camshafttiming gear
remaoval.

3  Before beginning this procedure, be
sure to place the transmission in Neutral and
apply the parking brake or block the rear
whesls. Also, remove the fuel injectors (refer
to Chapter 4C).

4 In order to bring any piston to TDC, the
crankshaft must be tumed using onea of the
methods oullinzd below. When looking at the
front of the engine, normail crankshaft rata-
tion is clockwise.

a) The preferred method Is to turn the
crankshalft with a socket and ratchet
attached fo the nut on the front of the
crankshaft,

b) A remote starter switch, which may save
some Hme, can also he used. Foffow the
instructions included with the switch.
Once tha piston is close to TDC, use a
socket and ratchet as described in the
Drevious paragraph.

¢} If an assistartt is available to turn the
ignition switch to the Start posifion in
short bursts, you can get the piston
close to TDC without a8 remote starter
switch. Make sure your assisfant is out
of the vehicle, away from the ignition
switch, then use a socket and ratchet (as
described fn Paragraph a) to complete
the procedure.

5 Slowly rotate the engine by hand as the
timing marks on the crankshaft pulfey come
closer to the mark on the front cover. Place a
finger over the fuel injector hole in the cylin-
der head and continue to slowly rotate the
engine.

5] If engine compression farcas your finger
from the hole as the marks coms into align-
ment, nember one cylinder is on the com-
pression stroke. if not, continue to rotate the

g R ) S X
3.7 Align the mark on the crankpulley {A)
with the mark an the front cover (B)

engine an additional revolution until it does
s0.

7 Align the left pulley timing mark with the
mark on the engine front cover [see illustra-
tion).

8  After the number one piston has been
positioned at TDC on the compression
stroke, TDC for any of the remaining pistons
can be located by turning the crankshaft
clockwise (a third of a complete revolution at
a time} and following the firing order. At every
third of a revolution, the next cylinder in the
firing order will arrive at TDC.

4 Valve cover - removal and
refitting

Refer to Mustration 4.8

1 Disconnect the negative battery cable.
Pogition it so that it cannot contact the posi-
tive cable.

2 Remove the air cleaner components.
Place a rag in the open engine air inlet to
avoid dropping small parts inside.

3  lLabkel and then disconnect any hoses
which interfere with valve cover removal

4 Loosen the valve cover boits a quarter
turn at 2 time starting with the outer bolts and
warking towards the centre {refer to Chapter
27, Hustration 4.7).

5 Remowve the valve cover. If it is stuck,
dislodge it by striking it from the side with a
rubber mallet or a stes! hammer with a block
of wood.

77
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4.8 Valve cover bolt
tightening sequence

_

b5 4 4

$ 4

6 Clean the sealing surfaces with a
scraper and lacquer thinner or acatone.
Hemove all ail traces.

7 Coat both the cylinder head surface and
the valve cover with a thin film of BTV seaaler
and then fit a new gasket.

8  Refit the valve cover and hand tighten
the sgrews. Tighten the screws to the torque
listed in thizs Chapter's Specifications in two
steps. Start with the centre screws and work
towards the cuter ones (see illustration).

g  Tha rest of the refitting is the reverse of
removal. Check closely for il leaks before
placing the vehicle in service.

5 Rocker arm assembilies and
lifters - removal inspection and
refitting

Refer to ilfusfration 5.1

Refer to Chapter 2A, Section & for infor-
mation on this procedure. Caution: /f it diffi-
cuft fo remove the rocker shaft supports from
the shaft, soak the assembly in heated ol for
five minutes. Do not strike the support with a
harnmer. Note: There is a small punch mark
on the frant of the rocker shaft whicf must
face forward {see iliustration}.

6 Valve springs, retainers and seals
- renewal

Refer to Chapter 2A, Section 6 far infor-
mation on this procedure. Mote: Use an
adapter fiffed to the fuel infector holes frather
than the spark plug holes) if you use com-
pressed air fo hold the valves in position.

7  Inlet manifold - removal and
refitting

1 Disconnect the negative battery cable.
Position it 5o that it cannot contact the posi-
tive cable.

2 Remove the air cleaner assembly {refer
to Chapter 4C),

5.1 Make sure the punch mark on the
front of the rocker shatt is facing forward
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3 Dlsconnect the wmng and brackets from B

the. mamfold Removi: the, restriction switch
from the, adapter

4,' -'.Make notes of the Iocatlons of the vari-
ous, ‘Brackets used. Disconnect any interfer-
ing-hose of injection tube brackets,

5 - Loosen the mounting boits a quarter
turn at a time waorking from the auter ends
towards the centre. Remove the manifald
from the cylinder head.

& Clean the sealing surfaces thoroughly
and check the manifald for warpage using a
precision straightedge. If it is warped, a
machine shop may be able to resurface it.

7  'Refitting is the reverse of removal. Use a
new gaskst and tighten the fasteners ta the
torque listed in this Chapter’s Specifications.
Tighten them in several stages, working in the
reverse of the pa‘rtem used for removal.

& Exhaust manifold - removal and
refitting

Refer to Chapter 2A, Section B for infor-
rmation on this procedure.

9  Cylinder head - removal and
refitting

1  Disconnect the negative battery cable.
Position it so that it cannot contact the posi-
tive cabie.

2  Drain the cooling system (refer to Chap-
ter 1). Remove the inlet and axhaust mani-
folds (refer to Section 7 and Section 8).

3  Remaove the valve cover (refer to Sec-
tion 4). Remove the rocker shaft assembly
and the pushrods (refer to Section 5).

4 Position number one cylinder at TDC on
the compression stroke (refer to Section 3).

5 Remove the alternator adjustlng bolt.

8 Disconnect the coolant hose fram the
thermostat.

7 Remove the fuel injector tubes (refer to
Chapter 4C). ‘Make note of the positichs of
the ctamps as you do so.

8 Remove the seal nuts fram the fuel
injectors (refer to Chapter 4C). Remove the
injector fuel retumn tube.

8’ Hemove the fuel |n|ectors (refer to Chap—
ter 4}‘* T s

sealer) Cautlon A gradmg {th;ckness) Aum-
ber is stemped on the comers of head gas-
Kets. The' number off Hhe new gasket should
ratch, that.an the old one. If the block has
been machmed or if prstons or liners have
been renewed ‘piston protrusion must be
measured and the approprigte head gasket
sefected. Refer to Chapter 2D for more infor-
mation.

15 Carefully set the cylinder head onto the
biock. Placs washers (if used) on the head
balts with the chamnfers facing towards the
boit heads. Lighthy oil the threads and the balt
head hases.

16 Refit the bolts and tighten them in the
steps and to the torgues listed in this Chap-
ter's Specifications. Work in the reverse of
the sequence used in Step 11,

17 Hefit the remaining components in the
reverse order of removal.

18 Change the engine oil and filter (refer to
Chapter 1),

12  Refill the coaling system and run thes
engine, checking for leaks and proper opera-
tion.

10 Lifters - removal, inspection and
refitting

Refer to Chapter 24, Section 10 for
information on this procedure.

11 Crankshaft pulley/vibration
damper - removal and refitling

1 Disconnect the negative battery cable.
Position it so that it cannot contact the posi-
tive cable.

2  Raise the vehicle and support it securely
on jackstands,

3 If the vehicle is equipped with a fan
shroud, remove its mounting bolts and posi-
tion it out of the way.

4  Remove the nut from the crankshaft pul-
ley. This nut is very tight. I possible, use a
preumatic impact spanner. If one is not avail-
able, a long breaker bar will have to be used.
in this case, it will probably e necessary to
remove the torque converter access cover
{aurtomatic transmissmn) or the siarter {man-
ual transmission) to wedge the flywheel with
a large screwdriver to prevent it from turning.

5  Remove the drivebeits (refer to Chapter
1}. Label gach belt as itis remaved to simplify
refitting. Remove any other componer‘lts
requirad for clearance.

6 Thread the nut on the crankshaft by
hand. Tap it lightly with a hammer. to.ioosen
the caone from the pulley. Remove the nut and
the.cane. S :

7 Remove the pul[ey

& Hefer to Section.12 for the front oil seal
renewal pmcedure if it appears to:be leaking:

Inspect the surface of the puiiey’ that contacis
the seal. There ma\_.r be a gmove wom: on this

surfaca:; Jf s0, the pu[ley cénbe repalred by o F

fihlng a slee\re ovar |t5 hub Nute “These

sleeves are a'fa.r!abfe at auro parrs stores. i a
worn pliay is refitted with 2 new seal, the
seal will probably feak.

9  Apply a thin coating of multi-purpose
grease o the seal contact surface of the pul-
ley before. refiting.

10 Refitting is the reverse of removal. Have
an assistant prevent the flywheel from turning
with a large screwdriver (refer to Step 4) and
tighten the nut to the torque listed in this
Chapter's Specifications.

12 Crankshatt front oil seal -
renewal

Refer to Chapter 2A, Section 12 for
information on this procedure.

13 Timing cover - removal and
refitting

1 Disconnect the negative battery cable.
Posttien it so that it cannot contact the pasi-
tive cable.

2 Raise the vehicle and support it secursly
on jackstands.,

3 Drain the engine cil (refer to Chapter 1}.
4 Remove any interfering stoneguards.
Remove the support frame.

5 Disconnect the power steering pump
from the engine and lay it out of the way. i is
not necessary to disconnect the hoses.

6  Refer to Chapter 3 and remave the radi-
ator, water pump, thermostat housing and
the hoses.

7  Remove the gear cover from the fuel
injection purmp.

8 Set the engine at TDC for the number
one cylinder. The left mark on the crankshaft
puliey will be aligned with the mark on the
front cover (see ilfustration 3.7). Look
thraugh the holein the front cover and check
that the marks on the injection pump timing
gears are aiso aligned.

8  Remove the fuel infection pump gear
nut. Using a puller if necessary, remove the
gear.

10 Remdve the crankshaft pulley (refer to
Saction 11). Caution: Do not rotate the
engine after this point. The atignment of the
fiming g&ars and the crankshaff pliffey must
be maintained.

i1 Remove the belt tension pulleys from
the front cover.

12 Remove the boits which secure the
sump to the front cover. Slightly loosen the
remaining sump bolts to dllow it to drop
slightly from the cover. Note: The sump only
needs to be n’owered in front enough to clear
the t;mmg cover. it s not necgssary 1o
remove Jt campiere!y from rhe ush;c!e o
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TIMING /

MARKS

14.4 Timing gear alignment diagram

Crankshaft gear

Timing idfer gear
Injection pumnp drive gear
Camshaft drive gear

Oif pump gear

mOOme

been removed. Prise only at aone of the six
indentations in the cover.

14  Thoroughly clean the cover and all seal-
ing surfaces, removing all traces of gasket
material. Drive the old cil seal from the cover
and renew it {refer to Section 12).

15 Renew the three O-ring seals. Clean the
gasket surfaces with lacquer thinner or ace-
tone, then apply a bead of RTV sealer. Also
apply sealer around the s2als.

16 The remainder of refitting is the reverse
of removal. Tighten all fasteners to the torque
listed in this Chapter's Specifications. Check
the alignment of the crankshaft pulley marks
and the timing gear marks.

14 Timing gears - removal,
inspection and refitiing

Refer to iflusiralion 714.4

1 Remove the engine timing cover (refer to
Section 12}, The drive gear for the fuel injec-
tion pump will be removed during this proce-
dure. Replace it at this time in order to check
its backlash.

2  Mount a dial indicator to the engine
tlock with the plunger perpendicular to and
resting on one of the gear teeth. Rock the
gear back and forth and measure the amount
of backlash at the gear tooth. Using a fesler
gauge, check the clearance between the rear
af the idler gear and the thrust plate. | ikewise
check the clgarance between the camshaft
drive gear and its thrust plate.

3  Compare the readings fo the values
listed in this Chapter's Specifications. If they
are more than that allowed, check the condi-
tion of the thrust plates, gears, the idier gear
shaft and its bush. Renew components as
required.

4 [f any gears have been removed, check
the pasitions of the alignment marks. All of

@
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1510 Tightan the boits on the cil pump
housing in this sequence

the timing gears (with the exception of the ail
pumpl must be aligned so that the gear testh
with one dot or Z are meshed with a dot or Z
on each side of it from a correspanding gear
{see illustration}.

5  Bsfore assembling the engine, verify that
the oil jet is aimed at the crankshaft gear
where it meets the idler gaar. Use comprassed
air to clear the jet orifice if necessary.

6  The assembly sequence is the reverse
of disassamiy.

15 Gil pump - removal, inspection
and refitting

Refer to ifustration 15,10

1 Remove the front cover {refer to Sec-
tion 13).

2 Rotate the engine so that alt of the tim-
ing marks are aligned.

3  Remocve the camshaft gear.

4 Resmove the oil pump assembiy.

5 Visually inspect the drive shaft body and
gears for any damage.

6  Using a feeler gauge, measure the clear-
ance between the ¢il pump gears and the
pump body. If the clearance is more than that
listed in this Chapter's Specifications, renew
the pump.

7 Check the backlash betwean the pump
gsars using a fesler gauge. Renew the pump
if the clearance is excessive,

8  If the proper measuring instruments are
avzilable, also check the drive shaft cutside
diameter, the drive shaft bush inside diamater
and the clearance between the two. If the
clearance is more than that listed in this Chap-
ter's Specifications, renew the components.

9 Renew the O-ring on the pump housing
antd refit it on the engine bock.

10 Tighten the bolts in sevaral graduat
steps to the torque listed in this Chapter's
Spaecifications. Turn the drive gear frequently
to ensure that the gears are not binding as
you proceed. Follow the comrect tightening
sequence [seea illustration).

16.1 Typical oil cooler location {zrrow)

11 The remainder of the refitting procedure |
is the reverse of removal. :

16  Qil cooler and oil pump relief
valve - removal and refitting

Qif covler

Removal

Refer to ilfustrations 16.1 and 16.6

1 The oil cooler is mounted to the right
side of the diesel engine {see illustration}. It
incorpaorates two ofl filters and its own relief
valvs assembly.

2 Disconnect the negative battery cable.
Position it so that it cannot contact the posi-
tive cable.

3 Place a drain pan beneath the oil filters,
then remove them (refer to Chapter 1}

4  Drain the cooling systemn down to a suf-
ficient level {refer to Chapter 1),

5  Remove the wiring harness clips from
the engine. Full the wiring out of the way and
secure it.

& Disconnect the oil pressure switch
wiring and remove the switch (see Hlustra-
tien).

FE]
16.6 Typical oil pressure switch
location {arrow}
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16.15 Typical cil pump pressure
" relief valve

Body

Plug and gasket
Spring

Valve

e Gl Mo

seal and plunger {see iflustration).

16 Clean and inspect all compenents thor-
oughly. The plunger must slide freely in the
tore and the spring must not be deformed,
Check the plug washer for damage and
renew it if necessary.

Refitting

17 Renew the two O-rings which seai the
unit to the engine block. They ¢an be held in
place during assembly with petroleumn jelly if
recjuired.

18 Tighten the fasteners to the torgue listed
in this Chapter's Specifications.

17 Camshaft and bearings -
removal, inspection and refitting

7 HRemove the injector tube lowsr mount-
ing bracket. It will be necessary fo first
remove the injector tubs clamps.

£  Remove the dipstick tube.

9  Unbolt and remove the oil cooler. The
unit can now be disassembled by remaving
both end plugs. Be certain to lay all parts out
in order and clean them thoroughly as you
proceed.

10 Use compressed air, if available, to blow
out all passages. Check all components for
damage and wear.

Refitting
11  Renew all gaskets and O-rings before

assembly.
12 Refitting is the reverse of removal.

Oif pump refief valve

Removal

Refer to Mustration 16.15

13 The ail pump relief valve is bolted to the
left side of the engine near the rear of the
block under the exhaust manifold.

14 Remove the three mounting bolts and
lift the assembly from the engine.

15 To inspect the internal components,
unscrew the plug and remove the gasket,

S Sy,

Camshaft lift check

Refer to Chapier 24, Section 16 for this pro-
cedure.

Removal

Note: Camshaft renewa! is much easier with
the engine removed from the vehicle. Make
certain that there will be adequate clearance
at the front of your particular vehicle to sfide
the camshaft forward far enough for removal
before beginning this procedure.

1 Remove the radiator, grlle and air con-
ditioning condenser (refer fa the appropriate
Chapters for details on these procedures).
Verify that there will be sufficient clearance
for camshaft rermoval.

2 Remove the lifters {refer to Section 10}
3 Hemove the front cover {refer to Sec-
tion 13},

4 Remove the gear from the camshaft.

5 Remove the camshaft thrust plate.

6  Refit a long bolt of the correct thread
inta the front of the camshaft to act as a han-
dfe until it is mowved far enough forward o be
grasped. If a long bolt is not available, refit
the drive gear and use it in the same manner.
7 Very carefully slice the camshaft out of
the block. Do not damage the camshaft bear-

ings as you maneuver it forward. it may be
-necessary to remove the front engine plate

for clearance in some instances.

inspection
Refer to Chapter 2A Sectfon 16 for this pro-
cedure.

Bearing renewal

8  CGamshait bearing renewal requires spe-
cigl tools and expertise that place it cutside
the scope of the home mechanic. Take the
engine block {refer to Chapter 20) to an auto-
motive machine shop to ensure that the job is
done correctly.

Refitting

Refer to Chapter 2A Section 16 and Steps 1
through 7 in this Saction for this procedure.

18 Sump - removal and refitting

Refer to Chapter 2A Section 17 for this
procedure.

19 Flywheel/driveplate - removal
and refitting

Refer 1o Chapter 2A Section 18 for this
procedure.

20 Rear main il seal - renewal

Refer to Chaptsr 2A Sectien 19 {for this
procedure,

21 Engine mgunts ~ check and
renewal

Refer to Chapter 2A Section 20 for this
procedure.
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Contents

Section
Comprassion ch8Ck ... 4
Crankshaft - *nspectlon 19

Crankshaft - refitling and main bearlng oH c!earance check... 23

Crankshaft - removal... . 14
Cylinder head - cFeamng and mspectlon 10
Cylinder head - disassembily ... 9
Cylinger head - reassembly ... 12
Cylinder honing ... 17
Engine - removal anci reflttmg 7
Engine ock - cleaning ... e 15
Engite blogk - |nspect|on ceee 18
Engine overhau! - dlsassembiy sequence 8
Engine overbaul - general information .. 3

Section
Engine overhaui - reassembly SeqUeNCs ..o 21
Engirne rebuilding alternatives .. g
Engine removal - methods and precautlons 2
General infarmation... . 1
Initial start-up and break -in aﬂer overhaul 25
Main and connecting rod bearmgs mspectlon and selectlon 20
Piston rings - refitting ... . 2z
Piston/connecting rod assembly |nspec‘tion 18
Piston/connecting rod assembly - remaval ., EEUPTOPRPRPRI, ¥ |
Pistons/connecting rods - refitiing and rod bearmg cni
clearance check... 24
Wacuum gauge dlagnostlc checks (petrol englnes) 5
Walves - servicing .. . i1

Specifications

3.0 litre inline six-cylinder engiie

General
Bisplacemant ...
Bore and S1roKe e e e e e e e e e e e
Cylinder compression
Standard..
Mirdmum...
Difference I|mn

Cylinder block
Cylinder bore diameter {standard)
T Lo L= SO O POV OO UTRT P EPRUT P
Grade 2.....
Grade 3..
Grade 4.......
Grade 5.......
Wear limit ...
Taper limit .. .
Out of rﬂur‘ld |[mit
Dack flatness
2 P L gL = o (P P S OO URPPRPRTPNt

2,962 co
BG mm x 85 mm

1,196 kPa
883 kPa
98 kPa

286000 to 86.010 mm
86.010 to 85.026 mm
86.020 to 86.030 mm
286.030 to 86.040 mm
86.040 to B6.050 mm
0.20 mm

0.010 mm

0.015 mm

0.03 mm
.10 mm

2D



2D:2

Chapter 2 PartD General engine overhaul procedures

Fistons and rings
Piston diameter {measured at 47 mm below crowd}
L= o T PP
Grade 2... .
L1 T L0 T U U PP
L= = S O PP
Grade 5.....
Piston to bore clearance
Ring side clearance
T TINI 1t caes et e ee et 0 R b 40 h e ec e ee s ema cen e asee s eanae e s ranen
Ring end gap
B IL=T =11 T T PP
o= Tuta T I T PPN

Crankshaft and connecting rods
Main bearing clearance
Standard...
Limit... .
Main fournal d|ameter
Grade ...
Grade 1..
Grade 2 rrararrn
Connecting rod bearmg c]earance
Standard...
Limit......c...
Rod Joumal d:ameter
Grade 0...
Grade 1 reererrervrerinerar
Out of round limit
TARIBE ITHIE 1. vvee e e vereseraeeve rmsden e sses s nd e e r s s e ot g s e a4 Bemrdenn
Endplay
Standaid...
Limit...
Connactlng rod 5|de clearance
Standard...
Limit..
Connectlng rod bend I|m|t

Cylinder head and vaive irain
Cylinder head thickness .
SEANGANT . . e e s

Surface fatness 1Mt .. e v e e e e
Valve stern diameter
Inlgt....owereeieees ”
Exhatist...
Valve seat ang[e
Valve margin minimum thlckness
Valye Iength
fnket...
Exhaust
Yalve stam tlp grmdrng |Iml1
Yalve spring free he|ght
Quter ..
IIIBE e e e et et e e rn e e e e e e e s s s s s s aa e ne e n e
Load at height
Quter ..
Inner ..
Out of square irmnt
Outer ..
Inner ..
Valvg stem to gu:de c[earance
Iniet...
Exhaust
* Liffi. e
Vaive deflectnon [:m|t

B5.975 1oy B5.985 mm
85.985 1o 85.595 mm
85.995 o 86.005 mm
88.005 to B6.015 mm
86.015 to 86.025 mm
0.015 to 0.035 mm

0.040 to 0.073 mm
G.030 to 0.063 mim

0.24 10 0.31 mm
0.18 t0 0.28 mm

0.020 1o 0.047 mm
0.080 mm

54,967 to 34.975 mm
54 955 to 54.967
£4.951 to 54.959 mm

0.017 to 0.035 mm
2.090 mm

49,968 to 49.974 mm
49 967 to 49,968 mm
0.005 mm
0.005 mm

0.05t0 017 mm
0.30 mm

0.20 to 8.30 mm
0.40 mm
0.025 mm/100 mm

106.3 to 106.7 mm
108.1 mm
0.2 mm

B.865 to 6.980 mm
7.985 to 7.870 mm

45 degraes, 156 minutes to 45 degrees, 45 minutes

0.5 mm

1253101258 mm
124.2.10 124.8 mm
0.2 mm

51.2 mm
441 mm

524/30.0 kg/mm
255/25.0 kg/mim

2.2 mm
7.8 mm

0.020 to 0.053 mm
0.030 to 0.046 mm
0.1 mm
0.2 mm
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4.2 litre inline six-cylinder petrol engine

General
DISEHETEMBIL | L e et cerees et ernrns e e e e e e b oo s bbb a e
BOre BN STFOKE v v cervrane e rrnirr b oa bt smstesmr er e e e e
Cylinder compression
B ANANT e e e s e
Minimum.........
Difference it ..........ccooeiiiee

Cytinder hlock

Cylinder bore diameter {standard)
LTy T L= ST OO SO S TP
L T S PSP O PP PP S Y
LT L 1= P
Grade 4
Grade 5

Wear limit

Taper limit ...........

Out of round limit....

Dech flatness
SN e e

Pistons and rings

Piston diameter {measured at 20 mm ahove boftom of piston)
[T T L PP PR
GPATE 2. e e e
Gradde 3 e

Grade 5...
Pistan to bore clearance
Ring side ciearance
o 1 T P P P
Eot=Tole] ola I 41+ DO U U UV SO POPR IO
Ring end gap
B 3011 Lo T S
Secondd HNG e e e

Crankshaft and connecting rods
fitain bearing clearance

Standard...

Limit... .
tain Joumal dlameter
Connecting rod bﬂanng ctearance

Standard..

Limit...
Rod Journal d|ameter "
Wain and rod journal clut of round !|m|t
Main and rod journal taper lint..
Endplay

Standard
Connectlng rod Slde clearance

Standard...

Limit...
C-Gnnectlng md bend iEmit ..

Cylinder head and valve {rain

Cylinder head thickneass
BT =Ty Lo F=1 Lo PP PO

Surface flatness M ..o e e et et eer e e er e e ae e e e
Vaive stem diameter
L1 U eSO PPN

Valve seat angle ... ..
Walve margin mlmmum th|ckness

4,168 cc
96 mm x 96 mm

1,177 kPa
883 kPa
88 kPa

96,000 tc 96.010 mm
96.010 to 96.020 mm
96.020 to 96.030 mm
96 130 to 96.040 mm
88.040 to 96.050 mm
0.20 mm

0.010 mm

0.015 mm

0.03 mm
0.10 mm

95.973 ta 95.985 mm
95.885 to 95.985 mm
95,995 to 96.005 mm
96.005 to 96.015 mm
98.015 to 96.025 mm
0.015 to 0.035 mm

0,040 10 0,073 mm
0.630 to 0.063 mm

0.30 to 0.45 mm
0.30 to 0.45 mm
0.20 to 0.60 mm

0.041 to 0.087 mm
0.09 mm
70.907 to 70.920 mm

2.027 to 0.061 mm
0.08 mm

56.913 to 56.926 mm
.002% mm

0.0025 mm

0.05 te 037 mm
0.30 mm

0.20 10 0.30 mm
0.40 mm
0.015 mm/100 mm

117 1910 117.59 mm
116.99 mm
0.2 mm

7,965 to 7.980 mm
7.845 to 7.960 mm

45 degrees, 30 minutes
0.5 mm

2D
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Cylinder head and valve train

Valve length : :
Irdet... et eeteraeeesiesuesiisessesseueseseenteeseemsosesteenssiaen 116.7nto 117.0 mm
Exhaust,,..,. 1170 to 117.3 mm

Valve stem tip grmdlng I|m|t 0.2 mm

Walve sprlng free helght
Quter .. 49.77 mm

L= POy SO 44,103 mm
Load at height
Outer .. 512.9/30.0 kg/mm
Inner _. 255.0/25.0 kg/mm
Assembled henght
Outer .. 40.0 mm
BEITET et et e et st ee s e e mn e et e s e et et e en e et e e s e e smnena 35.0 mm
Cut of square hmlt
Outer .. 22mm
Inner .. 1.9 mm
Valve stem to gu;de clearan ce
Inlet,.. 0.020 to 0.053 mm
0.040 10 0.073 mm
.1 mim
0.2 mm

Valva def[ectlon hmlt
4.2 litre inline diesel six-cylinder engine

General
DHSPIECEIMBIL c.ceecre et ee e eed e et mn et o e ey s et eb et et g e 4,169 ce
Bore and SHOKE ..o ettt e s et aaen 86 x 96 mm

Cylinder compression
SEANTAIT et are e imeis s s beisins s e ans snses rmsnassssrans smses sms e as reamesnsss snrs 2,842 kPga

T ITILITT et ettt e et ce e s crsae g pesren s e nrd e s esan et egeranas 2,452 kPa
DIfference M ... s e s e s e s s e e vabes s gy 224 kPa

Cylinder block
Cylinder bore {standard)
L Ta 1= U O OO PSSO TP S OT PR 96.000 to 85.010 mm
L Lo L= PP U SO SRPOU 86.010 to 98.020 mm
LC T To = I S PP 96.020 to 96.030 mm
VWear imit 0.20 mm
TAPEE I e ver st e ces e s eer e st e e s cen e e v es e esae s nn e s e 0.020 mm
QU of roUNG [T .o e e e e e e e e e e cnnen 0.20 mm
Deck flatness
FS1 = = OO U R .05 mm
Limnit .20 mm

Cylinder hr.:lé.r";.a.r.:atrusmn 0.020 to 0.080 mm

Pistons and rings

Piston diarmeter (measured at 70 rmm below top of plston}
GrAAE T e v s s e e e et e st et ses e e e st 95,940 to 85,950 mm
Grade 2...... . 95.950 to 85.960 mm

Pision to bore crearance 0.05 to 0.0F mm

Ring side clearance
TOP NG e e e e b e e 0.06 to 0.10 mm

0.04 to 0.08 mm
0.02 to 0.08 mm

Secand ring. .
Ring end gap
TR FINE et et cemrrse s amsime st sreeerons e ea b as sneasmns st ssnses sn s casmn st e smsns smnsnseren
Second ring ....cvee
Crankshaft and connecting rods
Main be‘aring clearance
Standard 0.035 to 0.087 mm
Mammumai d|ameter 70907 to 70.920 mm
Connecting rog beanng c]earance
e 0000000000000 PSP O o 1 ¢ < < RV RoL 1o
Lirnit.. 6.18 mrn
Red journal dlameter .......oo..veee...... 56.919 to 56.926 mm
Main and rod Journal out of FOUNG BITIIE +ecerv oo meeorscoeseme o 0.02 rmm

0.30 to 0.45 mm
0.20 to 0.35 mm
0.830 to 3.50 mm
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Mairt and rod journal taper Bmif. .. e 0.02 mm
Endplay i
Standard 0.0585 to 0.14 mm
Connecting rod sncfe clearance
Standard... 0.10 to 0.22 mm
Limit  .......... . (.22 mim
Connecting rod bend llmui 0.05 par 100 mm

Cylinder head and valve train
SUrface HatNess M .o e e e e e s e e e e 0.07 mm
Valve SEem QIBIMETIEE . e e s e e s s e et
[ g1 AP . 7.962 to 7.277 mm
Extraust... 7.945 to 7.960 mm
Valve seat angre 45 to 45 -degrees
Valve margin minimum thlckness 1.0 mm
Valve length
net e 117 mm
Valve stem tip grmdtng Iimlt 0.2 mm
Valve spring free he1ght
Red... SRV PR AIPR
Yellow.‘.. o
Load at haight
T [ O U T
Yellow..ooveeeerr
Aggambled ReIght ...
Ot of SQUAFE Mt ... e v s cnr s e e v e b
Valve =tem to guide ciearance
inlet.. 0.023 to 0.053 mm
Exhaust e iaea aeasres eaa e Sas b seae e eeddantEEeR i e SEessRErELaan s ah sRrT e rarrn et (.04 to 0.07 mm
Valve defiectlon Iimlt
101 S OO PP PP PPN 0.30 mm
ERFIBLSE oo srvateinsrnsrerman n e mr e e e ke s es e e srn e as e e r e e e 0.40 mm

52.15 mm
53.0 mm

32.3/672.8 mm/N
31.8/697.3 mim/N
42.3 mm

2.0 mm

Torque specifications™ Nm {unless otherwise spscified)
tiain bearing cap bolts
B 1 = O P UU RSP PURT OO PSS 46 to 52
4.2 118 PEEFOL . ceeiier crreerenen s enn v rr e s e s e s 162 to 172
4.2 [RFE AIBBB .. ceereseseireen cnrsoess e ce e e e e es smee s ne e en e e a e et e 167 to 177
Connecting rod cap nuts
3.0 litre
Step 1... 1410 16
Preferred step 2 tighten an additional 60 to 65-degrees
ARSIMATE SEEP 2. e et e e e e e e 3810 44
4.2 litre petrol
Step 1. Fenveren ot tbes en hnEd e eneann e g an e e e b ey T B A pe s nen 38 to 40
F'referred step 2 tighten an additionat 40 to 45-degrees
AItErNALE SIED 2.ui e e e ie e cramr e e &7 ta 71
4.2 jitra diesel ........... 78i0 83

“Note: Refer to eather ParfA F'art B or Pan‘ C for ao’dat:ona! spec:f Tcations.
~{Jsing an angle-meter torque wranch.
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1 -Ger_leral. information

Included in this portion of Chapter 2 are
the general overhaul procedures for cylinder
heads and internal enging components. The
infermation ranges from advice concerning
preparation for an overhaul and the purchase
of new parts to detailed, step-by-step proce-
dures covering removal and refitting of inter-
nal engine compenents and the inspecticn of
parts.

The following Sections have been writ-
ten based on the assumption that the engine
has been removed from the vehicle. For infor-
mation concerning in-vehicle engine repair,
as well as removal and refitting of the exter-
nal components necessary for the overhaui,
see Parts &, B and C of this Chapter and
Section 8 of this Part.

The Specifications included here in Part
D are only those nacessary for the ingpection
and overhaul procedures which follow. Refer
to Parts A, B and C for additional specifica-
tions.

2 Engine removal - methods and
precautions

if you have decided that an engine must
be removed for overhaul or major repair
work, several preliminary steps should be
taken.

lLocating a suitable work area is
extremely important. A shop is, of course, the
most desirable place to work. Adeguate work
space, along with storage space for the vehi-
cle, will be needed. If a shop or garage is not
available, at the very lsast a flat, level, clean
work surface made of concrete or asphalt is
required.

Cleaning the engine compartment and
engine before beginning the removal proce-
dure will help keep toots clean and organised.

An engine hoist or A-frame will be
needed. Make sure that the eguipment is
rated in excess of the combined weight of the
enging and its accessories. Safety is of pri-
mary importance, considering the potential
hazargs involved in Iifting the engine out of
the vehicle.

if the engine is being removed by a
novice, a helper should be available. Advice
and aid from someone more experienced
would also be helpful. There are many
instances when one person cannot simulta-
neously perform all of the operations required
when iifting the engine out of the vehicle.

Plan the operation ahead of time,
Arrange for or obtain all of the tools and
eguipment you will need prior 1o beginning
the job. Some of the equipment necessary to
perform engine remaval and refitting safely
and with relative ease are (in addition te an
engine hoist) a heavy_duty-floor-jack, com-
_piete sets .of wrehches and .sockets -as

- described in the front. of this manual, wooden
--btogks and plenty of rags-and cleaning’sol-
-vént far Mopping up spilled &il, coolant and

. pe‘trol.. If the hoist is to be .rs"nté.d, rﬁ;ks.sure

that you arrange for it in- advance and perform
beforehand all of the operations. possible
withoui it. This will save you money and time.

Plan for the vehicle to be out of use for a
considerabie amount of time. A machine
shop will be required to perform some of the
woark which the do-it-yourselfer cannot
accomplish due to a lack of special eguip-
meit. These shops often have a busy sched-
e, s¢ it would be wise to consult them
before removing the engine in order to accu-
rately estimate the amount of time required to
rebuild or repair components that may need
work.

Always use extreme caution when
removing and refitting the engine. Serious
injury ¢an resdlt from careiess actions. Plan
ahead, take your time and a job of this
nature, although maior, can be accompiished
successully.

3 Engine overhaul - general
information

It is not always easy to determine when,
or if, an engine should be completely over-
hauled, as & number of factors must be con-
sidered.

A high number of kilometres ig not nec-
essarily an indication that an overhaul is
needed, while a low number of kilomstres
does not preclude the need for an overhaut.
Freguency of servicing is probably the most
important consideration. An engine that has
had regular and frequent oil and fiter
changes, as weall as other required mainte-
nance, will most likely give many thousands
of kilometres of reliable service. Conversely,
a neglected engine may require an overhaul
very early in its life.

- Excessive oil consumption is an indica-
tion that piston rings and/or valve guides are
in nead of attention. Make sure that oil leaks
are not responsible before deciding that the
rings and/or guides are bad. Test the cylinder
compression (see Section 4) or have a leak-
down i{est performed by an experienced
fune-up mechanic {c determine the axtent of
the work required.

If the engine is making obvious knock-
ing or rumbling noises, the connecting rod
and/or main bearfngs are probably at fauilt. To
accurately test oil pressure, temporarily con-
nect a mechanical oil pressura gauge in place
of the cil pressure sending unit. Compare the
reading to the prassure listed in this Chap-
ter's Specifications. I the pressure is
extremely low, the bearings andfor oil pump
are probably worn out.

Loss of power, rough running, excessive
valve train rioise and hHigh fuel consumption
rates may also point to the need for an aver-
hau!, especially if they are all present at the
saime time: if a complate tune-up does not
remedy the situation, major mechanicat work
Is the anily solution. _

- An engine overhaul involves restoring
the irternal parts to the specifications of a

new engine. During an overhaul, the piston
- rings are renewed and the cylinder walls are

reconditioned {rebored and/or honed). if a re-
bore is done, new pistons are required. The
main bearings, connecting rod bearings and
carnshaft bearings are generally renswed
and, if necessary, the crankshaift may be
reground to restore the journals. Generally,
the valves are serviced as well, since they are
usually in less-than-perfect condition at this
point. While the engine iz being overhauled,
other components, such as the distributor,
starter and alternator, can be rebuilt as well.
The end result shauld be a like-new engine
that wilf give many thousands of trouble-fres
kilometres. MNote: Critical cooling syslem
components such as the hoses, the drive-
befts, the tharmostaf and the water pump
MUST be renewed with new paris when an
engfne s overhauled. Some professional
engine rebuitders will not guarantee their
rebuift short-blocks or long-blocks unless the
customer has the radiator recanditionad at a
radiator shap. The radiator should be profes-
sionafly cleaned. If in doubt, renew it

Before beginning the engine overhaul,
read through the entire procedurs to famii-
iarize yoursself with the scope and require-
mertts of the job. Overhauling an engine is
not difficuit if you take your time and follow all
procedures carefulfy. But it is time consum-
ing. Plan on the vehicle bsing tied up for a
minimum of two wesks, especially if parts
must be taken to an automotive machine
shop for repair or reconditioning. Check an
availability of parts and make sure that any
necessary special tools and equipment are
abtained in advance. Most work can be dong
with typical hand tools, although a number of
precision measuring tools are required for
inspecting parts to determine if they must be
renewed, Often an automaotive machine shop
will handle the inspection of parts and oifer
adviece concerning reconditioning  and
renewal. Note: Ahways wait untif the engine
has been completely disassembled and alf
comporenis, especially the engine block,
have been inspected before deciding what
setvice and repair operations rmust be per-
formed by an awtomotive machine shop.
Since the block's condition will be the major
factor to consider when determining whether
to overhaul the criginal engine or buy a rebuiit
one, never purchase parts or have machine
work done on other components until the
block has been thoroughly inspected. As a
general rute, time is the primary cost of an
overhaul, so it does net pay to refit worn or
sub-standard paris.

As a final note, to ensure maximum life
and minimum trouble from a rebuilt engine,
everything must be assembled with care in a
snotlassly clean environment.

4  Compression check

Refér ta -J'J.rf:l‘JSIf!“& tion 4.4
1+ A compression check will tell you what
mechanical condition the pistons, rings,

R L T T R R s e T AR T E R
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vaives and head gaskets of your engine are
in. Specifically, it can iafl you if the compres-
sion is down due to leakage caused by wom
piston rings, defective valves and seats or a
blown head gasket. Note: The engine must
be at normal operating temperature for this
check and the hattery must be fully charged.

2 On petrol engines, begin by cleaning the
area around the spark plugs before you
rermove them (compressed air works best jor
this). On diesel engines, the injectors must ba
ramoved {refer to Chapter 4C). Warning:
Afways wear eve protection when using com-
prassed air! This will prevent dirt from getting
into the cylinders as the compression check
iz being done. Remove alt of the spark plugs
from the engine.

3 On petrol engines, block the throttie
wide open and disconnect the primary wires
from the coil. On dieset engines, disconnect
the fusl cut solenocid wire at the injection
pump. In either case, prevent unnecessary
fuel or spark while the engine is being
cranked.

4 With the compression gauge threaded
in the number one spark plug hole, crank the
engine over at {east four compression strokes
and watch the gauge (see illustration). The
comprassion should build up guickly in a
healthy engine. Low compression on the first
stroke, foliowed by gradually increasing pres-
sure on successive strokes, indicates worn
piston rings. A low compression reading on
the first siroke, which does not build up dur-
ing successive strokes, indicates leaking
valves or a blown head gasket (a cracked
head could also be the causs}. Record the
nighest gauge reading cbtained.

5  Repeat the procedure for the ramaining
cylinders and compare the results to the
Specifications.

6  Add some engine ol (about three squirts
from 2 plunger-type il can) 1o sach cylinder,
through the spark plug hole, and repeat the
test.

7 [If the comprassion increases after the oil
is added, the piston rings are definitely worn.
if the compression does not increase sigrifi-
cantly, the leakage is occurring at the valves
or head gasket. Leakage past the valves may
ba caused by burmed valve seats and/or
faces or warped, cracked or bent valves.

8  If two adjacent cylinders have equally
low comprassion, there is a strong possibility
that the head gasket between them is blown.
The appearance of caotant in the combustion
chambers or the oil would verify this condi-
tion. Generaily, coolant wiif cause the oif on
the dipstick to look light-caloured (milky).

9 if the comprassion is unusually high, the
combustion chambers are probably coated
with ¢carbon deposits. If that is the case, the
cylinder heads should be removed and
decarbonised.

10 If compression is way down Or varies
greatly between cylinders, it would be a good

idea to have a leak-down test performed by

an automotive repair shop. This test will pin-
point exactly where the leakage is occurring
and how severs it is.

4.4 A compression gauge with a threaded
fitting for the spark plug hoie is preferred
over the type that requires hand pressure
to maintain the seal - he sure o open
the throttle valve as far as possible
during the compression check

5  Vacuum gauge diagnostic
checks [petroi engines)

Rafer fo Mustration 5.4

A vacuum gauge provides valuable
information about what is going on in the
engine at a low cost. You can check for worn
rings ar cylinder walls, ieaking head or inlet
manifold gasksts, incorrect carburetior
adjustments, restricted exhaust, stuck or
burned valves, weak valve springs, improper
igrition or valve timing and ignition problems.

Unfortunately, vacuum gauge readings
are easy to misinterpret, so they should be
used in conjunction with other tests to con-
firm the diagnosis.

Roth the gauge readings and the rate of
needle movement are fmportant for accurate
nterpretation. Most gauges measure vacuum
in inches of mercury {in-Hg}. As vacuurm
increases  (or atmospheric  pressure
decreases), the reading will increase. Also,
for every 305-metre} (1,000-foot) increase in
elevation above sea level, the gauge readings
wilt decrease about one inch of mercury.

Connect the vacuum gauge directly to
inlet manifold vacuum, not to ported {carbu-
rettor} vacuum {see illustration). Be sure no
hoses are left disconnected during the test or
false readings will result.

Before you begin the test, allow the
engine to warm up completely. Block the
wheels and sei the parking braka. With the
transmission in Park, start the engine and
allow it to run at normal idle speed. Warning:
Carefully inspect the fan blades for cracks or
damage before starting the engine. Keep your
hands and the vacuum tester clear of the fan
and do not stand in front of the vehicla or in
line with the fan when the engine is running.

Read the vacuum gauge, an average,
healthy engine should nermally produce
about 60 to 75 kPa of vacuum with a faitly

5.4 A simple vacuum gaige coannecied
1o manifold vacuum can tell you a lot
about a petrol engine’s condition

steady nesdle, Refer to the fallowing vacuum

gauge readings and what they indicate about -

the engine's condition:

1 Alow, steady reading usually indicates a
leaking gasket between the inlet manifold
and carburettor or throttle body, a leaky vac-
uum hose, late ignition timing or incorrect
carnshaft timing. Check ignition timing wiih a
timing light and eliminate all other passible
causes, utilising the tests provided in this
Chapter before you remove the timing chain
cover to check the timing marks.

2 (f the reading is 10 1o 25 kPa below nor-
mal and it fluctuaies at that iow reading, sus-
pect an inlet manifold gasket leak at an intaks
port.

3 If the needle has reguiar drops of about
two to four inches at a steady rate, the valves
are probably leaking, Perform a campreasion
ar leak-down test to confirm this.

4 An irreguiar drop or down-fiick of the
needle can be caused by a sticking valve or
an ignition misfire. Perform a compression or
leak-down test and read the spark plugs.

5 A rapid vibration of about 10 kPa vibra-
tion at icle combined with exhaust smokes
indicates worn valve guides. Perform a leak-
down test to canfirm this. if the rapid vibra-
tion occurs with an increase in engine speed,
check far a leaking inlet manifold gasket or
head gasket, weak valve springs, burned
valves or ignition misfire.

6 A slight fluctuation, say one inch up and
down, may mean ignition problems. Check alt
the usual tune-up itemis and, if necessary, ran
the enging on an ignition analyser.

7 I there is a large fluctuation, perform a
compression or lsak-down test fo lock for a
weak or dead cylinder or a blown head gas-
ket

8 If the needle moves slowly through a
wide range, check for a clogged PCV gystern,
incorrect idle fuel mixture, sarbursttor/throtile
hady or inlet manifold gasket ieaks.

8  Check for a sfow return after revving the
enging by quickly snapping the throttle open
until the engine reaches about 2,500 rpm and

20
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let |l shut Normally the readlng should .driop
to near zero “rig 'qbove normal fdle feading
(aboui 15.kPa* averl and then return: ta the
previous idle reading. If the vagiitm retims
slowly and doesn’t peak when the throttle is
shapped shut, the rings may be worn. If there
is a long delay, Iook for a restricted exhaust
system (ohen the mutfler or catalytic con-
verter]. Al ,easy way to check this is to tem-
perarily disconnect the exhaust ahead of the
suspected part and re-test.

6 Engine rebuilding alternatives

The do-it-yourselfer is faced with a num-
ber.of options when performing an engine
overhaul. The decision to renew the engine
bilock, piston/connecting rod assemblies and
crankshaft depends on a numbaer of factors,
with the number cne consideration being the
condition of the block. CGther considerations
are cost, access {0 machine shop facilities,
parts availability, time required to complate
the project and the extent of pricr mechanical
experience on the part of the do-it-yourselfar.

Some of the rebuilding alternatives
include:

Individual parts - If the ihspestion pro-
cedlres reveal that the engine block and
most engine componants are in reusable
condition, purchasing individual parts may be
the most economical aiternative. The block,
crankshaft and pistan/connecting rod assem-
biies should all be inspectad carefully, Even if
the biock shows little wear, the cylinder bores
should be surface hored.

Crankshaft Kit - This rebuild package
consists of & reground crankshaft and a
matched set of pistons and connecting rods.
The pistons will already be refitted on the
connecting rods. Piston rings and the neces-
sary bearings will be included in the kit
Thesa kits are commanly available for stan-
dard-size cylinder bores, as well as for engine
blocks which have been bored 1o a standard
oversize. These kits are not assembled.

Short block - A short block consists of
an engine block with a camshaft, timing chain
and gears, crankshaft and piston/correcting
rod assemblies already refitted. All new bear-
ings are incorporated and all clearances will
bte correct. The existing cylinder headis),
valve train companents and external parts
can be bolted to the short biock with little or
no machine shop work necessary.

Long block - A long block consists of a
short block plus an oll pump, cylinder head(s)
and valve irain components. All componenis
are refitted with new bearings, seals and gas-
kets incarporated throughout. The refitiing of
manifolds and external parts.is all that is nec-
assary.

Give careful thought to which alternative
4 d dlscuss the sﬂuatlon with

_a_itc parts

ARG FR v - W R Forda

Refer fo fliustrations 7.10, 7.21 dnd- 7.:22
Warning: Petrof is extremely ﬁammabfe 50
take extra precautions when d;sconnectmg
any part of the fuel system. Don’t smoke or
aliow open flames or bare fight bulbs in or
near the work area and ¢on't work'in a garage
where a natural gas appliance (such as a
clothes dryer or water heater) is refitfed. If you
spilt petrof on your skin, rinse it off immedi-
atefy. Have a fire extinguisher rated for petrol
fires handy and know how to use itf Also, the
air conditioning system is under high pres-
sure - have a dealer service department or
service station discharge fhe system and
recapture the refrigerant before disconnect-
ing any of the hoses or fitings.

Nete: Read through the folfowing steps care-
fufty and famifiarisa yourseff with the proce-
dure before beginning work,

Removal

1 On air-conditioned madels, inspect the
compressor mounting to determine if the
compressor can be unbolted and mowved
aside without disconnacting the refrigerant
lines {see Chapter 3). If this is not possible,
have the system discharged by a dealer or
service station {see the Warning af the
beginning of this Section).

2 Remove the bonnet (see Chapter 11).
Relisve the fuel system pressure on fuel
injected models {see Chapter 4}.

3 Remove the air cleaner or air inlel duct
assembly and all hoses connected 1o it (see
Chapter 4).

4  Drain the cocling systemn and remove
the drivebelts (see Chapter 1). Note: Mark alf
the accessory drivebells with markers fo ingli-
cate which components they drive, i.e. alter-
nator, air conditioning compressor, power
stearing pump, and also number the belts to
indicate which order they go onto the puffeys.
This will efimingte confusion on reassembly,
which might be days or waeks later.

& Remove the radiator, shroud and fan
{ses Chapter 3},

§  Detach the radiator and heater hoses
fraim the engine.

7 Disconnect the accelerator cable (see
Chapter 4} and throttle rod {automatic trans-
mission only - see Chapter 78} from the car-
burettor.

8 Remove the power stesring pump and
brackets if equipped) without disconnecting
the hoses and tie it out of the way {see Chap-
ter 10).

g  Hemove the alternator {ses Chapter 5).
10  Label and disconnect all wires from the
engine (see illustration). Masking tape
and/ar a touch-up paint applicator work well
for- marking itéms. Note: Take instant photos
or sketch the locations of componenfs and
brackets to hefp Witk reassemb!v o

11 Digconnact the fuel iines"at 1ne’engine
{see Chapter 4) and plug the lmss to prevent
fuel loss,
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7.10 Label each wire before
disconnecting the connector

12 Label and detach all vacuum lines from
the inlet manifold.

13 Rarse the vehicls and support it securaly
on jackstands.

14 Drain the engine of (see Chapter 1).

18 Refer to Chapter 4 and disconnect the
exhaust pipe from the exhaust manifald.

16 Support the transmission with a floor
jack or use a length of chain to keep it in
place when the engine is separated for
removal. Note: On automatic-transmission
maodefs, unbalt the transmission dipstick tube
from the cylinder head, but feave it attached
to the transmission.

17 On some early models, the heater
core/tiower motar housing on the firewall
must be removed for clearance (see Chap-
ter 3).

18 Disconnect the wires from the starter
solenoid and remove the starter (see Chap-
ter 5.

19 Remove the flywheel or tergue con-
verter inspection cover {see Chapter 7B).

20 If equipped with an automatic fransmis-
gion, remove the torgue converter-io-drive-
plate bolts {see Chapter 7B). In order to tum
the engine io reach all the bolts, use a socket
and breaker bar on the bolt in the front end of
the crankshaft o turn the driveplate to the
needed positions. _

21 Hemove the transmlsslon to- engme
bdlts and the transimission support bracket
{see iilustration).

22 Aftach an engine hoist to the engine and
raise the engine slightly to remove the weight
from the ehgine mounts (see Hlustration).

23 Remove the engine mount bolts or stud
nuts (see Chapter 24, 2B or 2C). On most
models, disconnect the earth strap con-
nected to one of the enging mounts or the
exhaust manifold heat shield, :

24 Lift the engine slightly and separate the
engine fram the transmission. Carefully work
it- forward to séparate it from thé-trénsmis-
sion. If you’re working on a vehigls: viith:an
altomatic  transmiission, be sure. ‘fhe torgue
converter stays i the transmission (Glamp a
pair-of locking. pluers o the hausing’ to keep
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the transmission

the converter from sliding out}. If you're work-
ing on a vehicle with a manual transmission,
the input shaft must be completely disen-
gaged from the clutch.

25  Check to make sure gverything s dis-
connected, then lift the engine out of the
vehicle. The engine will probabily need to ke
tilted andfor manosauvred as it's lifted out, 30
have an assistant handy. Warning: Do nof
place any part of your body under the engine
when it is supported only by a hoist or other
lifiing device.

26 Remove the flywheel/driveplate and
mount the engine on an engine stand or set
the engine on the floor and suppert it $o it
doesn't tip over. Then disconnect the angine
hoist. '

Refitting

27 Check the engine moeunts. If they're
warn or damaged, renewal them.

28  On manual transmission moedels, inspect
the ciutch components {see Chaptar 8} On
automatic models, inspect the canverter seal
arwd bush,

29 Apply a dab of grease to the pilat bush
on manual transmission modeis, or to the
torgue convertar hub on autematic transmis-
sian modeis.

30  Aftach the haist to the enging and care-
fully lower the engine into the engine cam-
partment.

31  Carefully guide the engine into place.
Follow the procedure outlined in Chapter 7
for transmission attachment. Caution: Jo not
use the bolfs to force the engine and trans-
missicn into afignment. It may crack or dam-
age major components.

32 Align the engine to the engine maounts.
Refit the nuts or bolts and tighien them
secursly. Note: ff it was detached from the
engine, reconnect the automatic transrmission
dipstick to the engine.

33  Refit the remaining componants in the
reverse order of removal.

34  Add coclant, cil, power steering and
transmission fiuid as needed (see Chapter 1).

7.21 There are two engine-to-transmission brackets {arrows)
which will have to be removed when you disconnect

e

35 Run the enging and cnsck for proper
operation and leaks. Shut off the sngine and
recheck fluid levels. See Section 25 for pro-
cedures 1o break-in a new engine.

8 Engine overhaul - disassembly
sequencs

1 It s much easier to disassemble and
work on the engine if it is mounied on a
portabie engine stand. These stands can
often be renied quite cheaply from an equip-
ment rental yard. Before the engine is
mounted an a stand, the flywheel/driveplate
should be removed from the engine {refer to
Chapter 24, 28 or 23).

2 If a stand is not available, it is possible
to disassemble the engine with it blocked up
on a sturdy workbench or an the fleor. Be
exira careful not to fip or drop the engine
when working without a stand.

3 If you are geoing to abtain a rebult
engine, all externai components must come
off first, to be transferred to the renewsal
engine, just as they will if you are doing a
complete engine averhaul yourself. These
include:

Alternator and brackels

Emissions conirol companents

Distributor, spark plug wires and spark

piugs {petrol engines)

Injection pump (diesel engines)

Thermastat and housing cover

Water pumip

Carburattor or fuel infechion components

Intaka/exhaust manifolds

CHf pump assemifly

Enging mounts

Cluteh and flywhesl/driveplate
Note: When removing the exfernal compa-
nents from the engine, pay close attentich to
details that may be helpful or important dur-
i refitiing. Note the relfiited position of gas-
kets, seals, spacers, pins, washers, bolis and
other small items.

7.22 Use longer bolis in the inlet and exhaust manifold
boit hotes to attach the engine hoist like this

15 ‘.

4 If you are obtaining a short-block, which
consists of the engine block, crankshaft, pis-
tons and connecting rods al assembied, then
the cylinder heads, sump and oit pump will
have to be removed as well. See Engine
rebuilding afftarnatives for additional informa-
tion regarding the different possibilities to be
considered.
5  If you ars planning & complete overhaul,
the engine must be disassembled and the
internal components removed in the general
following order:

Vaive cover

Intake and exhaust rnanifolds

Rocksr shait assembly

Cylinder head

Valve lifters

Sump

Fuel pump (carburefted models}

Tirming cover

Timing chain ard sprockets

Ot purnp

Carnghart

Piston/connecting red assermnblies

Crankshaft and main bearings
6  Critical cooling system componsenis
such as the hoses, the drivebelts, the ther-
mostat and the water pump MUST be
renswed parts when an engine is overhauled,
t you are buying a rebuilt engine or short-
block, some rebuiiders will not guarantes
their engines unless you have proof that the
radiator has been professionally cleanad.
Also, new components should be used in the
ol pump housing.
7 Befors beginning the disassembly and
overhaul precedures, maka sure ths follewing
items are available:

Comman hand tools

Smalt cardhoard boxes or plfastic bags

for storing parts

Gasket scrager

Aidge rearear

Vibration damper puliar

Micrometers

Telescoping gauges

Dxal indicator set

2D



Chapter 2 Part D ' General engine overhaul procedures

9.2 A small plastic bag, with an
appropriaie lakel, can be used to store
the valve frain components so they
can be kept together and refitted
in the original position

Vafve spring compressor
Cylinder surfacing hone

Piston ring groove cleaning foof
Flectric drifl motor

Tap and die set

Wire brushes

Ot gaffery brushes

Cleaning sofvent

9 Cylinder head - disassembly

Refer to ustrations 5.2, .3a and 2.3b

Note: New and rebuflt cylinder heads are
cammoniy available for most engines af deal-
erships and auio paris stores. Due to the fact
that some speciglised tools are necessary for
ihe disassembly and inspection procedures,
and renewsal parls may not be readily avail-
able, it may be more practical and economi-
cal far the home mechanic to purchase new
cyiinder heads rather than taking the time fo
disassernble, inspoct and recondition the
originals.

1 Cylinder head disassembly involves
removal of the intake and exhaust valves and
related components. If it is still in place,
remove the rocker arm shaft assembly. Labal
the parts or storé thaim separately so they
can be refitted. in-their original locations.

¢  Before the valves are removed, arrange
to label and store them, along with their
related components, so they can be kept
separate and refitted in the sameg vaive
guides they are remeved from (see illustra-
i;on}

Compress the sprmgs on: the first valve
‘a:spring: compressor and rémové the
"'I'arefu!ry release

w’it’
co[lets [see rllustratlcn}

Rotatur are generajly uE

: Ay
exhaust valves: Réimove-the oii: seal(s) from
. ihe valve, slem and the urnbreliar ‘type seal
from over the’fuide _bo_ss_ {it use__d) then pull

9.33 Use 2 valve spring compressor to
camprass the spring, then remove the
collets from the valve stem with a
magnet or needle-nose pliers

the valve from the head. If the valve binds in
the guide {won’t pull through), push it back
into the head and deburr the area around the
coliet groove with a fine file or whetstons
{ses illustration).

4 Repeat the procedurs for the remaining
valves. Remember to keep all the parts for
each valve together so they can be refitted in
the same locations.

5 Once the valves and related compo-
nents have been removed and stored in an
organised manner, the head should be thor-
oughly cleaned and inspecied. If a compiete
engine overhaul is being done, finish the
engine disassembly procedurss before
beginning the cylinder head cleaning and
inspection process.

10 Cylinder head - cleaning and
inspection

1 Thorough cleaning of the cylinder heads
and related vakve train compenents, followed
by a detailed inspaction, will enabie you to
dscide how much valve service work must be
done during the engine overhaul.

Cleaning
2 Scrape away all traces of old gasket

material and sealing compound from the '

head gasket, inlet manifold and exhaust man-
lfold sealing surfaces. Be very careful not to
gouge the cylinder head. Spscial gasket-
removal solvents, which’ soften gaskets and
make removal much easief, are available at
auto parts stores.”

2 Remove any bmlt—up scale from the
coofant passages. T
4 Run a stiff wire brush through thie vari-
ous. holes to remove any’ deposﬁs that may
hawe forfried ifi them e

§ Ruran appmpnate size iap Jnto each of
the threaded holes' to: remove any ‘garrosion
and thread. sealaht that may, be present It
compressed air is available, use it 1o clear the

9.3b If the valve won't pull through the
guide, debwrr the edge of the stem end
and the area around the top of the collet
groove with a file or whetstone

holes of debris produced by this opsration,

8 Check the condition of the spark plug
threads.

7 Clean the cylinder head with solvent and
dry it thoroughly. Compressed air will speed
the drying process and ensure that ail holes
and recessed areas are clean. Noté: Decar-
bonising chemicals are available and may
prave very usefu! when cfeaning cviinder
heads and valve train components. They are
very caustic and shoufd be used with caution.
Be sure to follow the instructions on the con-
tainer.

8 Clean the rocker arms, shafts and
pushrods {if used) with solvent and dry them
thoroughly {don’t mix them up during the
cleaning process). Compressed air will speed
the drying process and can be used to clean
out the oil passages.

g Cigan all the vaive springs, shields, col-
lets and retainers with solvent and dry them
thoroughly. Do the componefts from one
vaive at a time fo avoid mixing up the parts.
10 Scrape off any heavy deposits that may
have formed on the valves, then use a wire
brush mounted in a drill motor to remove
depaosits from the valve heads and stems.
Again, make sure the valves do not get mixed

up.

inspection

Cylinder head

Refer to ifustrations 10.12 and 10,74

11 Inspect the head very carefully for
cracks, evidence of coolant leakage and
other damage. If cracks are found, a new
cylinder head should be obtained.

12 Using a precision straightedge and
feeler gatige, check the head gasket mating
surface for warpage {see iffustration}. if the
warpage exceeds the limit specified in.this
Chapter's Specifications, it can be resiifaced
at an automotive machine shop. Make certain
that the head ig not machined to a thickness

“less than that nsted in this’ Chapter's Specuf -

catlons
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10.12 Check the cylinder
head gasket surface for
warpage by trying to slip a
feeler gauge under the
straightedge (see this
Chapter's Specificalians for
the maximum warpage
allowed and use a feeler
gauge of that thickness) -
check siraight across
and diagonally

13 Examine the valve seats in each of the
combustion chambers. If they are pitted,
cracked or bumsd, the head will require valve
service with speciat equipment that is beyond
the scope of most home mechanics, espe-
cially frem an equipment stand paint.

14  Check the valve stem-to-guide clear-
ance by rneasuring the lateral movement of
the valve stem with a diat indicator attached
sacurely to the head (see illustration}. The
valve must be in the guide and approximataty
1 mm off the seat. The total valve stem move-
ment indicated by the gauge neadle must be
divided by two ta obtain the actual clearance.
After this is done, if there is still some doubt
regarding the condition of the valve guides
they should be checked by an automotive
machine shop {the cost should be minirmal).
The guide dimensions can alsa be checked
with a smail-hole gauge, which can detect
taper in the guide. When using a small-hole
gauge or telescoping shap gauge, put the
gauge down to the middie portion of the
guide fwhere wear should be minimal) and
tighten the gauge. Move the gauge up and
down and If the guide isn't worn the feef of
the gauge should stay the same all the way.
Laose areas indicate wear. If they are wom,
they can often be restored at a machine shop
or renewed.

VALVE
MARGIN

10.16 The margin width on each valve
must be as specified {if no margin exists,
the valve cannot he reused)

Valves

Refer to iustrations 10.75 and 10.16

15 Carefully inspect each valve face for
uneven wear, deformation, cracks, pits and
burned spots {see illustration). Check the
valve stem for scuffing and galling and the
neck for cracks. Rotate the valve and check
for any obvious indication that it is bent. Look
for pits and excessive wear on the end of the
stem. The prasance of any of these gondi-
tions indicates the need for vailve service by
an automotive machine shop.

16 Measure the margin width on each
valve. Any valve with a2 margin that is nar-
rower than listed in the Specifications in this
Chapter should be discarded and renewed
{see illustration}.

Valve components

Refer to Muskrations 10.17 and 10.18

17 ©Check each valve spring for wear {on
the ands) and pits. Measure the free length
and compare it to the Specifications in this
Chapter (see illustration). Any springs that
are shorter than specified have sagged and
should not be reused. The tensien of all
springs should be checked with a special fix-
ture before deciding that they are suitabie for

‘ExdavsT

10.14 A dial indicator can be used 1o
determine the valve stem-to-guide
clearance - move the valve stem
as indicated by the arrows

VALVE STEM TiP

VALVE SPRING
RETAINER LOGK
GROCVES

INTAKE
VALVE

VALVE

e

MAR®GIN

10.15 Check for vaive wear at the
poinits shown here

use in a rebuilt engine (take the springs to an
automotive machine shap for this check).

18 Stand each spring on a flat surface and
check it for sqguareness (see iHustration). If
any of the springs are distorted or sagged,
ranaw all of them.

10.17 Measure the free length of each
valve spring with a dial or vernier caliper

10.18 Check each valve spring for
squareness - if it is bent, it
should be renewed
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12.8 Valve spring refitted height is the
distance from the spring seat to the
top of the spring (not including
the retainer or rotator)

18 Check the spring retainers and collets
for ohivious wear and cracks. Any guestion-
abls parts should be renewed, as extensive
damage wili occur if they fail during engine
aperatian.

Rocker arm components

20 Check the rocker arm faces {the areas
that contact the pushrod ends and valve
stems} for pits, wear, gailing, cracks, score
marks and rough spots.

21 On 4.2 litre engines, inspect the pushrod
ends for scufting and excessive wear, Roll
gach pushrod on a flat surface, such as plate
glass, to determine if it is bent,

22 Check the rocker shaft boft holes in the
cylinder heads for damaged thrsads.

23 Any damaged or excessively worn parts
rmust be renewed.

24 If the inspection process indicates that
the valve components are in generally poor
condition and worn beyond the limits speci-
fied in this Chapter, which.is usually the case
in an engine that is being overhauled,
reassembie the valves in the cylinder head
and refer to Section 11 for valve servicing
recoemimendations,

11 Valves - _sgr_\fig_in__g

1 Becaudd of the complex nature or the
job and the special fools and eguipmant
needed, servicing of the valves, the valve
Seats and the valve guides ({commonly known
as a “walve job"] is best left to a professional.

2 - The home mechanic:¢an remove and
drsassembie the cyllnder heads do the initiaf

“check ‘and renew tha valx_{e_spr_*mgs sprmg

13.1 Aridge reamer is required to remove
the ridge from the top of each cylinder -
do this before removing the pistons!

retainers or rotators and collets {as neces-
sary), renew the valve seals, reassemble the
vaive companents and make sure the refitted
spring height is correct. The cylinder head
gasket surface will also be resurfaced if it fs
warped,

4 After the valve job has been perfarmed
by a professional, the head will be in like-new
condition. When the head is returned, be sure
to clean it again before refitting on the engine
1o remove any metal particles and abrasive
grit that may still be present from the valve
service or head resurfacing operations. Use
compressed air, if available, to blow out all
tha ¢il holes and passages.

12 Cylinder head - reassembly

Refer to iffustration 12.8
1 Regardiess of whether or not the ¢ylin-
der heads were sent 10 an automotive
maching shop for valve servicing, make sure
they are clean before beginning reassembly.
2 I the cylinder heads were sent out for
valve servicing, the vaives and related com-
ponents will already be in place. Begin the
reassembly procedure with Step 8.
3 Beginning at one end of the head, lubd-
cate and refit the first valve. Apply moly-base
giease o clean engine ol to the valve stern.
4 Different types of valve stem oil seals
-are used on the intake and exhaust. On some
apphcahons an umbrella type seal which
extends down bver the valve guide boss is
used over the valve gtem. N

“Drop the spring seat or shimis), if used,
over the valve guide and set the valve sphing
and retainer {or rotator} in place

upper gmove then slowfy rereass fhe com-
pressor and make sure the collets seat prop-

7 '-Rqépea’r the procedure for the remammg
valves. Bé sure to reium the components to

T Rt e g Mg e SO
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13.3 ,Gheék the connecting rod side
clearance (endplay) with a feeler
gauge as shown here

their original locations - do not mix them up!
8  Check the refitted valve spring height
with a ruler graduated in fine increments or a
dial caliper (see illustration). If the cylinder
heads were sent out for service work, the
refitted height shauld be correct {but don’t
automatically assurne that it is). The mea-
surement is taken from the top of each spring
sgat or shimi{s) to the bottom of the
retainer/ratator. If the height s greater than
listed in this Chapter's Specifications, shims
can be added under the springs to correct it
Caution: Do not, under any circumstances,
shim the springs to the point where the refit-
ted height is less than specified. A condition
cafled “coilf bind” wit be caused when the
Spring is compressed.

13 Piston/connecting rod assembily
- removal

Refer to Hustrations 13.1, 13.3, 13.4 and 13.5
Note: Prior to removing the piston/connect-
ing rod assemblies, remove the cylinder
head(s), the sump and the ol pump pickup
screan assemnbly by referring to the appropri-
ate Sections in Chapter 2, Part A, Part B or
Part C.

1. Complstely remove the ridge at the top
of each cylinder with a ridge reaming too!
(see illustration). Follow the rhanufacturer's
instructions provided with the tool. Faflure to
remove the ridge beforg "attempting to
remove the piston/connecting rod assem-
blies could result in piston breakage.

2 Afer the cylinder ridges have been
remnoved, turn the engine upside-down so the
crankshaft is facing up.

3 Before the connecting rods are
removed, check the endplay (side clearance)
with a feeler.gauge. Slide the fesier gaugs
between the first cennecting rod and the
crankshaft throw until the play is femoved
{see itustration). The endplay is equal.to the
thickness. of the feeler gauge. If the. endplay
exceids’ the serwce limit listed in this Chap-
ter's Sper:lflcatlons new canneacting rods will

T R R T T T T M T R AT P AR
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13.24 The cornecting rods should be
marked with numbers at the parting
fine of each rod and ¢ap - the number
corresponds to the engine cylinder
number - on reassembly, be sure
the numbers are on the same side,
facing each other, as shown

be required. If new rads {or a new crankshaft)
are refitted, the endplay may fall under the
specified minimum. If it does, the rods will
have to be machined 1o restore f - consult an
automotive maching shop for advice if neces-
sary. Repeat the procedure for the remaining
connecting rods.

4  Check the connecting rods and caps for
identification marks (sae iliustration). If they
are not plainly marked, use a small cenire-
purich to make the apprepriate number of
indentations on each rod and cap.

5  Loosen each of the connecting rod cap
nuts 1/2-turn at a time until they can be
removed by hand. Remove the number one
connecting red cap and bearing insert. Do
not drop the bearing insert out of the cap.
Slip @ short length of plastic or rubber hose
over sach connecting rod cap boit to protect

14.4 The 4.2 litre engine main bearing
caps are marked to indicate their
locations - they should be numbered
consecutively from the front of the engine
tao the rear, and have arrows to indicate
which way faces the front of the engine -
if they’re not marked, mark them
with a punch and hammer

13.5 To prevent demage to the crankshaft

journals and cylinder walls, slip sections

of rubber hose over the rod bolts before
removing the piston/rod assemblies

the crankshaft journal and cylinder wall when
the piston is removed {see illustration}. Push
the connecting rod/piston assembly out
through the top of the engine. Use a wooden
hammer handle to push on the upper bearing
insert in the connacting red. If resistance is
felt, double-check to make sure that all of the
ridge was removed from the cylinder.

6 Repsat the procedure for the remaining
cylinders. Aiter removal, reassemble the con-
necting rod caps and bearing inserts in their
respective connecting rods and refit the cap
nuts finger tight. Leaving the old bearing
inserts in place until reassembly will help pre-
vent the connecting rod bearing surfaces
frarn being accidentally nicked or gouged.

14 Crankshaft - removal

Refer to illustrations 4.3, 14.4, 14.5a and
14.55

Note: The crankshaft can best be removed
only after the engine has been remaoved from
the vehicle. It is assumed that the flywhee! or
driveplate, vibration damper or crankshaft
puliey, iming chain, surmp and piston/cor-
necting rod assembfies have aiready been
remaved.

1 Befare the crankshaft is removed, check
the endplay. Mount a dial indicater with the

14.3 Checking crankshaft endplay
with a feeler gauge

stern in line with the crankshaft and touching
one of the crank throws or the end of the
crank.

2 Push the crankshaft all the way o the

rear and zero the dial indicator. Next, prise -. -
the crankshaft to the front as far as possible -,

and check the reading on the dial indicator.
The distance that it maoves is the endplay. If it
is greater than the maximum listed in this
Chapter's  Specifications, check the
crankshaft thrust surfaces for wear. If no
wear is evident, new main bearings should
correct the endplay.

3 If adial indicator is not available, a fesler
gauge can be used. Gently prise or push the
crankshaft all the way o the front of the
engine. Slip the feeler gaugs betwsan the
crankshaft and the front face of the thrust
main bearing to determing the clearance (see
illustration).

4  Check the main bearing caps (on 4.2
litre engines) to see if they are marked to indi-
cate their locations. They should be num-
bered consecutively from the front of the
angine to the rear. If they aren't, mark them
with number stamping dies or a centre-punch
{see Hustration).

5  On 4.2 litre engines, loosen the main
cap boits in three steps, following the corract
sequence (see illustration}. On 3.0 litre
engines, loosen the main cap bolts in three
steps, following the correct sequence {see
illustration).

S —
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4 8 12 14 10
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14.5a 4.2 Titre engine main
bearing ¢ap bolt removal
sequUence
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6 . Note; 3.0 fitré engines use a one-piece
main bearing support rather than indivicual
main bedring caps: Thia manual refers to the
caps as being individual ones as on 4.2 litre
engines, On 4.2 jitre engines,. gently tap the
caps with &:Soft- face hammer, then’ Separate
them from the englne block. I necessary, use
the bolts as levers to remove the caps. Try
not to, drop the bearing inserts if they come
out with the caps.

7 Carefully [ift the crankshait out of the
engine. |t is a good idea to have an assistant
available, since the crankshaft is quite heavy.
With the bearing inserts in place in the engine
block and main bearing caps,.return the caps
to their respective ocations on the engine
block and tighten the bots tinger tight.

15 Engine klock - cleaning

Refer to iflustrations 15.7a, 15.7h, 15.8

and 15.10

1 Using the wide end of a punch tap in on
the outer edge of the core plug to tuin the
plug sideways in the bore. Then, using a pair
of pliers, pull the core plug from the engine
block {see ilustrations). Don't worry about
the condition of the old core plugs as they are
being removed because they will be renewed
on reassembly with new plugs.

2 Using a gasket scraper, remove all
traces of gasket material from the engine
block. On diesel engines, remove all gix pis-
ton-coociing il jet assemblies. Each jet must
be blown out with air and checked for dam-
ags. Each jet plugfvalve must be cleanad and
the small valve tested by pressing in on it
with a soft object. If it does not operate
smaathly, renew it

3  Remove the main bearing caps or cap
assembly and separate the bearing inserts
from the caps and the engine block. Tag the
bearings, indicating which cylinder they were
remaved from and whether they were in the
cap or the block, then set them aside.

4  Remove all of the threaded oil gallery

14.56 2.0 ditre engine main
kearing cap rernoval

sequence ) B .

Ole.
Ol
O

Oofes

15.1a A hammer and a large r;:unéh can
be used to knock the core plugs
sidewsays in their bores

plugs from the black. The plugs are usually
very tight - they may have to be drilled out
and the holes retapped. I drilled out or dam-
aged during removal, use new plugs when
the engine is reassembled.

5 If the engine is extremely dirty it should
be taken to an automotive machine shop to
be steam ¢leaned or hot tanked.

8§  After the block is retumed, clean all oil
holes and oft galleries one more time.
Brushes specifically designed for this pur-
pose are available at most auto parts stores.

Y03
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O
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14 12 8 4
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15.1b Pull the core plugs from the
btock with pliers

Fiush the passages with warm water unti the
water runs clear, dry the block thoroughly
and wipe all machined surfaces with a light,
rust preventive oil. If you have access to
compressed air, use it to speed the drying
process and to blow out afl the oil holes and
galleries. Warning: Wear eye protection
when using compressed air!

7 If the block isn't extremely dirty or
sludged up, you can do an adequate cleaning
jot with hot scapy water and a stiff brush.
Take plenty of time and do a thorough job.

15 10 A!arge' ocke'
: h new core plugs into the bores

‘éxtension an be used to’ drlva ]
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16.4a Measure the diameter of each

cylinder at a right angle te the engine

centreline {A), and paralle! to engine
centreline (B) -~ out-of-round is the

difference between A and B; taper is
the difference between A and B at
he top of the cylinder and A and B

at the bottom of the eylinder

Regardiess of the cleaning method used, be
sura to clean ali il holes and galleries very
thoroughly, dry the block completely and
coat all machined surfaces with light il

8 The threaded holes in the block must be
clean to ensure accurate torque readings
during reassembly. Run the proper size tap
inta each of the holes to remove rust, cotro-
sion, thread sealant or sludge and restore
damaged threads (see ilustration). If possi-
bte, use compressed air to clear the holes of
dabris produced by this operation. Now is a
goad time to clean the threads on the head
bolts and the main bearing cap bolts as well.
9  Refit the main bearing caps and tighten
the bolts finger tight.

10 After coating the sealing surfaces of the
new core plugs with a good sealant, refit
them in the engine block {see illustration}.
Wake sure they're driven in straight or leak-
age could resuli. Special tools are available
for this purpose, but a large sockst, with an
outside diameter that will just slip into the
core plug, 2 1/2-inch drive extensien and 3
mammer will work just as wel.

11 Apply non-hardening sealant to the new
oil gallery plugs and thread them into ths
hales in the block, Make sure they're tight-
ened securely,

12 If the engine isn’t goirg to be reassem-
bled right away, cover it with a iarge plastic
trash bag to keep it clean.

16 Engine bliock - inspection

Refer to flusirations T6.4a, 16.4b and 16.4¢c

1 Before the block is inspected, it should
be cleaned (see Section 15).

2 Visually check the block for cracks, rust
and corrosion. Look for stripped threads in
the threaded holes and make plans to have

16.4b Use a telescoping gauge to
measute the bore - the ability to “feel”
when it is at the cotrect point will be
developed over time, so work slowly and
repeat the check until you're satisfied
the bare measurement is accurate

thern repaired as required. 's also a good
idea to have the block checked for hidden
cracks by an autemative machine shop that
has the spectal equipment to do this type of
work. If defects are found, have the block
repaired, if possible, or remewed.

3 Check the cylinder bores for scuffing
and scoring.

4  Check the cylinders for taper and out-
of-round conditions as follows [see iiustra-
tions).

5  Measure the diameter of each evlinder
ai tha top (just under the ridge arag], centre
and bottom of the cylinder bore, parailel to
the crankshaft axis.

&  MNext measure each cylinder's diameter
at the same three locations perpendicular o
the crankshaft axis.

7 The taper of the cylinder is the differ-
ence between the bore diameter at the top of
the cylinder and the diametar at the bottom.
The out-of-round specification of the cylinder
bora is the difference between the paraliel
and perpendicular readings. Compare your
results io those listed in this Chapter's Speci-
fications.

8 M the cylinder walls are badly scuffed or
scored, or if hey're out-of-round or tapsred
beyond the specified limits, have the enging
block rebored and honed at an astomotive
machine shop.

% Ii a rebore is done, new pistons and
rings will be required.

10 Using a precision straightedge and
fesler gauge, check the block deck (the sur-
face that mates with the cylinder head(s) for
distortion as you did with the cylinder head(s)
{see illustration 10.12). If it's distorted
beyond the specified limit, it can be resur-
faced by an automotive machineg shop.

11 If the cylinders are in reasonably good
condition and not worh to the outside of the
limits, and if the piston-to-cylinder clearances
can be maintained, then they don’t have to
be rebored. Honing is all that's pecessary
{zee Section 17).

micrometer to determine the bore size

17 Cylinder honing

Refer to ifustrations 17.3z and 17.3b
1 Prior to engine reassembly, the cylinder
bores must be honed so the new piston rings
will seat correctly and provide the best possi-
bie combustion chamber seal. Mote: ff you
do not have the tools or do not want to tackle
the honing operation, most automotive
machine shops will o it for a reasonabie fee.
2  Before honing the cylinders, refit the
main bearing caps and tighten the bolts to
the specified torgue.
3 Two types of cylinder honses are com-
monly availabls - the flex hone or “bottle
hrush type and the mare traditional surfac-
ing hone with spring-loaded stones. Both will
do the job, but the “bottle brush” hone will be
easier to use and will produce a supsrior fin-
ish. You will also need plenty of light oil or
honing cil, soma rags and an etectric drill
motor. Proceed as follows:

a}l Mount the hone fn the drill mofor, com-

press the stores and slip it inte the first
cvlinder (see illustration).

17.3a A “bottle brush” hone wilt
produce better resuits than the
spring-loaded stone type




omcrmEs]
17.3b The cylinder hone should leave a
smooth, crosshatch pattern with the lines
intersecting at approximately
a 60-degree angle

&) Lubricafe the cylinder with plenty of oil,
turn on the dril and move the hone up-
and-down in the cyfinder at a pace
which will preduce a fine crosshatch
pattern ot the cyfinder walls. Ideafly, the
crosshatch fines should imtersect at
approximately a B0-degree angle (see
llustrations). Be sure to use plenty of
lubricant and do not fake off any more
materfal than is absolutely necessary to
produce the desired finish. Note: Fiston
ring manufacturers may specify &
simafler crosshateh angle than the tradi-
Honal 60-degrees, fypically 45-degrees,
so read and follow any insfructions
printed on the piston ring packages.

¢} Do not withdraw the hone from the
evlinger while it Is running. Instead, shut
off the drill and continue moving the
hone up-and-down in the cylinder untif it
comes to a complete stop, then com-
press the stones and withdraw the hone.
If vou are using a “boftle brush” type
hane, stop the drlf motor, then tum the
.chuck in the normal direction of ratation
while w:thdrawmg the hone from the
cytinder. )

o) Wipe the oil out of fhe.'cyfmder and

L .repeat fhe. procedure fo he ren a'r'nmg

- cy.'mders e

fér the'top edges of the cyhnder bores. wdh:’a
smaFI fiie 50 the nngs Wlll __not catch- when the

brush through ath o:? hofes and gaa'fe}:es and

g ﬁush them with’ running. water.

18.4a The piston ring grooves can be
cieaned with a special tool,
as shown here. ..

6  After rinsing, dry the block and apply a
coat of fight rust-preventive oil to all
machined surfaces. Wrap the block in a plas-
tic trash bag to keep it clean and set it aside
until reassermbly,

18 Piston/connecting rod assembly
- inspection

Refer to ifustrations 18.43, 18.4b, 18.10

and 18.11

1  Before the inspection process can be
carried out, the piston/connecting rod
assembtlies must be clsaned and the original
piston rings remaved from the pistons, Note:
Always use new piston rings when the engine
is reassermbled.

2 Using a piston ring refitting tool, care-
fully remove the rings from the pistons. Be
cargful not to nick or gouge the pistons in the
process.

3 Scrape all traces of carbon from the top
of the piston. A hand-held wire brush or a
piece of fine emery cloth can be used once
the majority of the desposits have been
scraped away. Do not, under any circum-
stances, use a wire brush mounted in a drill
motar to remove deposits. from the pistons.
The piston material is soft and may be
eroded away by the wire brush.

4 ....Use.a piston.ring groove-cleaning. tood
to remove carben deposits fram the ring
grooves. If a fool isn't available, a piece bro-
ken off an old ring will do the job. Be very
careful fo remave only the carbon: deposits -
don't remove any metal and do not nick or
scratch the sides of the rmg grooves [see
lllustratzons] :

5 Onhce the deposits. haue been removed
clean the piston/rod assermblies with-solvent
and ;er lhem with compressed air {rf avail-
able}' Warnlng Wear &ye pratection whan
dsir pressed airf. Make_sure. the, ol
return hotes. in-the -back. sides -of the Aing
grooves and the il hoJe in the Iower £nd of
each roci areclear, . . o
B if the pistons and cylmder wafls aren‘r

18.4b ...ora éection of a broken ring

18.10 Check the ring side clearance with
a feeler gauge at several points
around the greove

damaged or worn excessively, and if the
engine block is not rebored, new pistons wan't
be necessary. Normal piston wear appears as
even vertical wear on the piston thrust sur-
faces and siight looseness of the fop ring in its
graove. New pision rings, however, shouid
always be used when an enging is rebuilt.

7 Carslully inspect each piston for cracks
around the skirt, at the pin bosses and at the
ring lands.

8 ' ‘Look for scoring dand scuffing on the
thrust faces of the gkirt, hotes in the piston
crown and burned areas at the edge of the
crowr. [f the skirt is scored or scuffed, the
engine may have been suffaring from over-
heating and/or abnormal combustton, which
caused exgessively high operating tempera-
tures. The cooling dnd lubrication systems
should be checked thorcughly. A hole in the
piston crown is dn indication that abnormal
combustionr ' ([prefgnition} was occurring,
Burned areas at the edge of the pistoh rown
are us’uélly evidence of spark knock.(détona-
tlon} if -arty, 6f-the. above problems éxist, the
causes must be corrected. or the damage wil
ogcur-again. The causes may inciude. intake
aif:leaks, wncorrect fuelair mixture,: iNCorect
ignition. tsmmg and EGFI system maifunctions
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18.11 Measure the pision at the point
listed in the Specifications at the start

of this Chaptesr - the peint is different
for all three engines

e

9 Corrosion of the piston, in the farm of
small pits, indicates that coolant is leaking
into the combustion chamber and/or the
crankease. Again, the cause must be cor-
racted or the problem may persist in the
rebuilt engine.

10 Measure the piston ring side clearance
by laying a new piston ring in each 1ing graove
and slipping a faeler gauge in beside it (see
fustration}. Check the clearance at thres or
tour focations arcund sach groove. Be sure to
use the carrect ring for each groove - they are
different. If the side clearance is greater than
specifiad, new pistons will have to be usad.

11 Check the piston-to-bore clearance by
measuring the bore {(see Section 18} and the
piston diameter. Make sure the pistons and
bores are correctly matched. Measure the pis-
ton across the skir, at a 90-degree angle to
the piston pin, at the point listed in the Specifi-
cations in this Chapter (see lllustration). Sub-
tract the piston diameter from the bore diame-
ter to obtain the clearance. If it's greater than
specified, the block will have to be rsbored
and new pistons and rings refitted.

12 Check the piston-to-rod clearance by
twisting the piston and rod in opposite direc-
fions. Any noticgable play indicates exces-
sive wear, which must be corrected. The pis-
ton/connecsting rod assemkblies should be
taken o an automotive machine shop to have
the pistons and rods re-sized and new pins
refitted.

13 If the pistons must be removed from the
connecting rods for any reason, they shouid
be taken to an automotive machine shop.
While they are theres, have the connecting
rods checked for bend and twist, since aute-
maotive machine shops have special equip-
ment for this purpose. They must also be
checked for size at the big end. Note: Unless
new pistons and/or connecting rads must be
refitfed, do rot disassembie the pistons and
connecting rods.

14 Check the connecting rods for cracks
and other damage. Temporarily remove the
rod caps, lift out the old bearing inserts, wipe
the rod and cap bearing surfaces clean and
inspect therm for nicks, gouges and scratches,

18.1 The oil holes should be chamfered
so sharp edges don't gouge or
scratch the new bearings

After checking the rods, rerew the old bear-
ings, slip the caps inte place and tighten the
nuts finger tight. Note: If the engine is being
rebuitt because of 2 cannecting rod knock, be
sure to check with an autormotive machine
shop on the possibility of re-sizing the rods. If
this isrn't possibila, refit new rods.

19 Crankshaft - inspection

Refer ta lustrations 18.7, 19.2, 19.5 and 18.7
1 Remove all burrs from the crankshaft oil
holes with a stone, file or scraper [see illus-
tration;.

2 Claan ihe crankshaft with soivent and
dry it with compressed air (if available). Be
sure to clean the oil holes with & stiff brush
and fiush them with solvent {see illustration}.
3 Check the main and connecting rod
bearing journals for uneven wear, scoring,
pits and cracks.

4 Check the resi of the crankshaft for
cracks and other darnage. It should bs mag-
nafluxed to reveal hidden cracks - an auto-
motive machine shop will handle the proce-
sure, :

5  Using a micrometer, measute the diam-
eter of ihe main and connecting rad joumals
and compare the resuits 1o the Specifications

19.5 Measure the diameter af sach
crankshaft journal at several points to
detect taper and out-of-round conditions

19.2 Use a wire or stiff plastic bristle brush
to clean the oil passages in the crankshaft
- flush the passages out with solvent

(see illustration). By measuring the diameter
at a number of points around each journal’s
cireumnference, you'll be able to determine
whether or not the journal is out-of-round.
Taks the measurement at each end of the
journal, near the crank throws, to determine if
the journal is tapered. Crankshaft rungut
should be chacked alzo, but large V-blocks
and a dial indicator are needed to do it cor-
rectly. if you don't have the equipment, have
a maching shop chack the runout.

&  If the crankshaft journals are damaged,
tapered, cut-of-round or worn beyond the
Hmits given in the Specifications, have the
crankshaft reground by an automotive
machine shop. Be sure 1o Les the correct size
bearing inserts if the crankshaft is recondi-
tiomed,

7 Check the oil seal journal at the rear of
the crankshaft for wear and damage. If the
seal has worn a groove in the journal, or if it's
nicked or scratched, the rew seal may leak
when the enging is reassembled. In some
¢ases, an automotive machine shop may be
able to repair the journal by pressing on a thin
sleave. If rapair isn't feasible, a new or differ-
ent crankshaft should be refitted (see ilius-
tration).

§ Examine the main and rog bearing
inserts {see Section 20).

19,7 If the seals have worn grooves in the
grankshatt jecurnals, or if the seal contact
surfaces are nicked or scratched,
the new seals will Jeak

2D
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OVERLAY
WIFED OUT

LACK OF OiL

BRIGHT {POLISHEIJ] :

EXCESSIVE WEAR

SECT 10

/ OVERLAY GONE
FROM ENTIRE SURFACE ‘g

P DIFITIMBEDDED.
i/ INTO BEAHING MATEFHAL

SCRATCHED BY DIRT

20.1 Before discardingthe
. used bearings, exarhine
them for indications of anyr
possible problems W_'lth the
crankshaft, noting the
bearing location it came
from. Here are some
typical bearing failures

RADIUS RIDE
TAPERED JOURNAL

20 Main and connecting rod
bearings - inspection and
selection

Inspection

Refer to Mustration 20.1

1 Ewven though the main and connecting
rod bearings should be renewed during the
engine overhaul, the old bearings should be
retained for close examination, as they may
reveal vaiuabie information about the condi-
tion of the engine [see illustration).

2 Bearing failure occurs because of tack
of lubrication, the presence of dirt or other
foreign particles, overloading the engine and
corrosion. Regardless of the cause of bearing
failure, it must be carrected before the engine
is reassembled o prevent it from happening
agair.

3  When exammmg the bearings, remove
them from the engine biock, the main bearing
caps, the connecting rods and the rod caps
and lay them out on a clean surface in the
same general position as their location in the
engine. This will enable you to match any
bearing problems with the corresponding
crankshaﬂ journal.

4 Dlrt and ot e_'r formgn pamcles get |r|t0

9 .
through filters orthe PCV system’ it may get
into the ofl, and from. therg into. the bearings.
Metal ChIpS from machlnlng operations_and

quent and regular engine oil and filter
changes are also recommended.

£ Lack of lubrication (or lubrication break-
down) has a number of interrelated causes.
Excessive heat {which thins the oil), overload-
ing (which squeszes the ol from the bearing
face) and oil leakage or throw-off (from
excessive bearing clearances, worn il pump
or high engine speeds) all contribute to lubri-
cation breakdown. Blocked ofl passages,
which usually are the result of misaligned oil
holes in a bearing shell, wilt also oil starve g
bearing and destroy it. When lack of ubrica-
tion is the cause of bearing faflure, the bear-
ing material is wipad or extruded from the
steel backing of the bearing. Temperatures
may increasea 1o the point whers the steel
backing turns blue from overheating.

8 Driving habits can have a definite effect
on bearing life. Low spead operation in too
high a gear {fugging the engine} puts very high
lsads on bearings, which tends to squeeze
out the ail film, These loads ¢ause the bear-
ings to flex, which produces fine cracks in the
bearing face (fatigue failure). Eventually the
bearing material will loosen in pieces and tegr
away from the stes! backing. Short trip driving
leads to corrosion of bearings because insuf-
ficient engine heat is preduced to drive off the
condensed water and corrosive gases. These

-products cellect i theengine ofl; forming acid

and sludge. As the oil is carried te the engine
bearings, the acid attacks and Corrodss the
bearing materlal,

7 Incorrect beanr:g refitting durlng engine
assembly. Wlll lead 1o bearing tdilire as well.
Tight flttmg bea '_gs Ieave |nsu cient bear—

coded on the edge of the insert. The accom-
panying charts should be consulted to deter-
ming the correct bearings. Caution: Afways
check the bearing oil clearance with Plasfi-
gage during final refitting of the crankshaft
and piston/cannecting rod assembiies.

9  If necessary to achieve the desired oi!
clearance, different size upper and lower
bearing inserts may he used on the same
journal, but the size difference must never
exceed 0.025 mm. Caution: The odd size
inserts, # used, must all be plfaced in the
same focations - i.e. afl in the caps or alf in the
hiockirod.

10 If a reground crankshaft is used, the
automative machine shop or parts store will
supply the correct size bearing inserts.

11 Remember, the oil clsarance is the final
fudge when selecting new bearing stzes for
gither main or red bearings. If you have any
questions or are unsure which bearings {o
use, get help from a dealer parts or service
department or other parts supplier. Note:
Some engines have factory oversized or
undersirzed components, see Section 16.

21 Engine overhaul - reassembly
sequence

1 Before beginning engine reassembly,
make sure you have all the necessary new
parts, gaskets and seals as welt as the fol-
lowing iterns an hand:

Common hand tools
A forgue wrench
Fision ring refitting tool
Fistan ring compressor
Bhort lengths of rubber or plastic hose
to fit over connecting rod boits
‘Plastigage
Feeler gauges
A f ne-toofh fite
.. Nei gnginé oil
-En'_g ssemb!y lube or mo;y base

- (Rasket sea.’ant
" Thredd iockgng _compouno‘
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22.3 When checking pisten ring end gap,
the ring must be square in the cylinder
bore {this is done by pushing the ring
down with the top of a piston as shown)

2 In order to save time and avoid prob-
lerms, engine reassembly must be done in the
follawing general order:

Pistor rings

Crankshaft and main bearings

Rear main off seat

Pistorilconnecting rod assermblies

Carnshaft

Of pump

Timing chain and gears

Liftars

Cylinder head, pushreds (if used) and

rocker armns

Oif pick-up tube

Sump

Valve cover

Intake and exhaust manifolds

Flywheel/driveplate

22 Piston rings - refitting

Refor fo iflustrations 22.3, 22.4, 22.5, 22.10a,
22.10b and 22.13

1 Befora refitting the new piston rings, the
ring end gaps must be checkad. it's assumed
that the piston ring side clearance has
been chacked and verified correct (sea Sec-
tion 22).

2 lLay out the pisten/connecting rod
gssemblies and the new ring sets so the ring
sets will be matched with the same piston
and cylinder during the end gap measure-
mant and engine assembly.

3 Insert the top (numider one) ring into the
first cylinder and square it up with the cylin-
der walls by pushing it in with the top of the
piston [see Hlustration). The ring should be
near the bottom of the cylinder, at the lowar
limit of ring travel,

4  Ta measure the end gap, slip fesier
gauges between the ends of the ring until 2
gauge egual to the gap width is found (see
tllustration). The feeler gavge should slide
between the ring ends with a slight amount of
drag. Compara the measurement to this
Chapter's Specifications. If the gap is larger

22,4 With the ring =quare in the cylinder,
measure the ring end gap with a
feeler gauge

or smaller than specified, double-check 1o
make sure you have the correct rings before
proceeding.

5 If the gap is too small, it must be
enlarged or the ring ends may come fin con-
tact with each other during engine oparation,
which can cause serious damage to the
enging, The end gap can be increased by fil-
ing the ring ends very carefully with a fine file.
tWount the file in a vice equipped with soft
jaws, slip the ring over the file with the ends
contacting the file face and slowiy move the
ring to remove material from the ends (see
iHustration). Caution: When performing this
operation, file only from the autside in.

G  Excess end gap is not eritical unless it is
greater than that listed in the Specifications in
this Chapter. Again, double-check to make
sure you have the corract rings for your
engine.

7 Repsat the procedure for the rest of the
rings. Remember to keep rings, pistons and
cylinders matched up.

8  Repeat the procedure for each ring that
will e refitted in the first cylinder and for
each ring in the remaining cylinders. Remem-
ber to keep rings, pistons and cylinders
matched up.

9  Once the ring end gaps have been

_'?

22.10a Refitting the spacer/expander in
the o#f control ring groove ...

3

22.5 ¥ the end gap is slightly too small,
clamp a file in a vice and file the ring ends
by pushing the ring cver the file toward
the vica - after filing to correct size,
deburr the ring ends with fine
emery cloth or a whetstone

chacked/corrected, the rings can be refitted
on the pistons.

10 The oil cantrol ring (lowest one on the
piston] is usually refitted first. it's compoged
of three separate compenerts. 3lip the
spacet/expander into the groove (see iilus-
tration}. [f an anti-rotation tang is used, make
sure it's inserted into the drilled hole in the
ring groove. Next, refit the lower side rail.
Den’t use a piston ring refitting tool on the oll
ring side rails, as they may be damaged.
Instead, place oneg end of the side rail into the
groove between the spacerfexpander and the
ring fand, hold it firmly in place and stide a fin-
ger around the piston while pushing the rail
into the groove (see Hustration}. Next, refit
the upper side rail in the same manner.

11 After the ihree oil ring compongnts have
heen refitted, check to make sure that both
the upper and tower side rails can be turned
smoothly in the ring groove.

12 The number two (middie) ring is refitted
next. it's usualiy stamped with a mark which
must face up, toward the top of the piston.
Mote: Always foltow the instructions printed
on the ring package or box - differant rmanu-

22.40b . .. followed by the side raits - DO
NOT use a pistan ring refitting toof when
refitting the oil ring side raifs

2D
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facturers may require different approaches.
Do not mix up the top and middie rings, as
they have different cross sections.

13 Use apiston ring refitting tool and make
sure tha identification mark is facing the top
of the piston; then slip the ring into the mid-
dle groove on the piston. Don’t expand the
ting any more than necessary to slide it over
the piston (See Hlustration).

14 Refit the number one (top} ring in the
same manner. Make sure the mark is facing
up. Be careful not to confuse the nurmber one
and number two rings.

1% Repeat the procedure for the remaining
pistons and rings.

23 Crankshaft - refitting and main
bearing oil clearance check

1 Crankshaft refitting is the first major step
in engine reassembly. It's assumed at this
point that the engine biock and crankshaft
have been cleaned, inspected and repaired
or reconditioned.

2  Position the engine with the bottom fag-
ing up.

3  Remove the main bearing cap bolts and
lift out the caps. Lay the caps out in the
proper order to ensure correct refitting.

4 |f they're still in place, remove the old
bearing inserts frorm the block and the main
bearing caps. Wipe the main bearing sur-
faces of the biock and caps with a clean, lint-
free cloth. They must be kept spotlessiy
clean!

Main bearing oil clearance

check

Refer fo flustrations 23.10, 23.12a, 23.12h,
and 23.74

5 Clean the back sides of the new main
bearing inserts and lay the bearing half with
the oil groove and hole in each main bearing
saddle in the biock {on afl engines covered by
this manual, the bearings with oil holes go in
the bleck and those without oil hales go in
the caps}. Lay the other bearing half from
each bearing set in the corresponding main
bearing cap. Make sure the tab on each bear-
ing insert fits into the recess in the biock or
Gap'—AISO the Oil- hoies in the block must Ime

22.13 Refitting the campression rings
with a ring expander - the mark (arrow)
must face up

Caution: Do not hammer the bearings into
place and don’t nick or gouge the bearing
faces. Mo fubrication should be usaed af this
fime.

6  The thrust bearings must be refitted in
the correct paosition.

7 Clean the faces of the bearings in the
block and the crankshaft main bearing jour-
nals with a clean, lint-free cloth, Check or
¢lean the oil holes in the crankshaft, as any
dirt here can go anly one way - straight
through the new bearings.

& Once you're certain the crankshaft is
clean, carefufly lay it i pesition in the main
bearings. No lubricant should be used at this
tirme.

9  Before the crankshaft can be perma-
nently refitted, the main bearing oil clearance
must be checked.

10 Trim several piaces of the appropriate
size Plastigage (they must be slightly shorter
than the width of the main bearings) and
place one piece on each ¢rankshaft main
bearing journal, parallel with the journal axis
{see ilustration).

11 Clean the faces of the bearings in the
caps and refit the caps in their respective
positions {don’t mix them up) with the arrows
pointing toward the front of the engine. Don't
disturb the Plastigage. Apply a light coat of
ofl 1o the bolt threads and the under sades af
the bolt heads; then refit themn.

12, .0n 4.2 litrg.engines tighten the.main

23.10 Lay the Plastigage strips on the
main bearing journafs, parailel to the
crankshaft centreline

bearing cap in three steps, working in the
correct sequeance with sach step (see illus-
tration). Don’t rotate the crankshaft at any
tirne during this operation! On 3.0 litre
engines tighten the main bearing cap in three
steps, working in the correct sequence with
each step {see illustration)

13 Remove the boits and carefully lift off
the main bearing caps. Keep them in order.
Don't disturb the Plastigage or rotate the
crankshait. If any of the main bearing caps
are difficult to remove, tap them gently from
side-to-side with a soft-face hammer to
loosen them,

14 Compare the width of the crushed Plas-
tigage on each journal 1o the scale printed on
the Plastigage envelops to obtain the main
bearing oil clearance [see illustration).
Check the Specrﬂcatlons to maka sure it's
corract.

15 if the clearance is not as specified, the
bearing inserts may be the wrong size which
means different ones wilf be required, Before
deciding that different inserts are needead,
make sure that no dirt or oil was between the
bearing inserts and the caps or black when the
clearance was measured. If the Plastigage is
noticeally wider at one end than the other, the
journal may be tapered (see Section 20),

16 Carefully scrape all traces of the Plasti-
gage material off the main bearing journals
and/or the bearing facgs. Don't "fnick or
scratch the bearing faces, e

7
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23.14 Compare the width of the crushed
Plastigage to the scale on the enveiope to
determine the main bearing oil clearance
{always take the measurement at the
widest point of the Plastigage); be sure to
use the eorrect scale - standard and
metric ones are included

Finaf crankshaft refitting

17 Carefully lift the crankshaft out of the
engine. Clean the bearing faces in the block,
then apply a thin, uniform layer of clean moly-
base grease or engine assembly lube to each
of the bearing surfaces. Coat the thrust
washers as well.

18 Lubricate the crankshaft surfaces that
contact the oil seals with rmoly-base grease,
engine assembly lube or ¢lean engine oil.

1% Make sure the crankshaft journals are
¢lean, then lay the crankshaft back in place in
the block. Clean the faces of the bearings in
the caps or cap assembly, then apply the
same lubricant to them. Refit the caps in their
respective positions with the arrows peinting
toward the front of the engine.

20 Apply a light coat of oil to the bolt threads
and the under sides of the bait heads, then
refit them. Tap the ends of the crankshaft for-
ward and backward with a lead or brass ham-
mer to line up the thrust bearings and
crankshaft surfaces. Tighten all main bearing
cap balts to the specified torgue, following the
recommendad sequence.

21 PRotate the crankshaft a number of times
by hand ta check for any obvious binding.

22 Check the crankshaft endplay with a
feeler gauge or a dial indicator (see Section
19). The endplay should be correct if the
crankshaft thrust faces arsn’t worn or dam-
aged and new baarings have been refitted.

24 Pistons/connecting rods -
refitting and rod bearing oit
clearance check

Refer to Mustrations 24.5a, 24.5b, 24.9,
24,71, 24.13, 24.17 and 24.31

1 Befors refitting the piston/connecting
rod assembiies, the cylinder walls must be
perfectly clean, the top edge of each cylinder
must be chamfered, and the crarkshaft must
ke in place.

2 Remove the cap from the end of the

-
FRONT

{HAYNES-Tar60-2C]

24 5a Piston ring spacing for 3.0 litre and
4,2 litre petrol engines

Oif ring expander

Top ring and ofl ring upper raif
Second ring

Oif ring fower raif

N (U

number one connecting rod (refer to the
marks made during removal). Remove the
criginal bearing inserts and wipe the bearing
surfaces of the connecting rod and cap with
a clean, lint-free cloth. They must be kept
spotlessly clean.

Connecting rod bearing oil

clearance check

3  Clean the back side of the new upper
bearing inzert, then lay it in place in the con-
necting rod. Make sure the tab on the bearing
fits into the recess in the rod so the oil holes
align. Pon’t hammer the bearing insert into
place and be very careful not to nick or
gouge the bearing face. Don't lubricate the
bearing at this time.

4  Clean the back side of the ciher bearing
insert and refit it in the rod cap. Again, make
sure the tab on the bearing fits into the
recess in the cap, and don’t apply any lubri-
cant. It's critically important that the mating
surfaces of the bearing and cennecting rod
are perfectly clean and oil free when they're
assembied.

5  Position the piston ring gaps at the

24.9 When refitted, the arrow or
notch on the piston must face
the front of the engine

s )

| |

F27ED-2d- 2450 HA YN

24.5b Piston ring gap spacing for the
4.2 litre diesel engine

1 Top ring and upper oif ring gaps
2 Second ring and fower off ring gaps
3  Oif ring expander gap

proper spacing around the piston (see illus-
trations].

6 Slip a section of plastic or rubber hose [
over each connecting rod cap boit (see illus- .~

tration 13.5).

7  Lightly lubricate the piston and rings
with elean engine oil and attach a piston ring
compressor to the piston. Leave the skirt
protruding about & mm to guide the piston
into the cylinder. The rings must be com-
prassed until they're flush with the piston,

8 Rotate the crankshaft until the number
one connecting red journat is at BDG {bottom
dead centre) and apply a light coat of ehgine
oif to the cylinder walls.

O With the mark on top of the piston (see
MNustration) facing the front {fiming chain
end) of the engine, gently insert the
piston/connescting rod assembly into the
number one ¢ylinder bore and rest the bot-
tom edge of the ring compressor on the
engins block.

10 Tap the top edge of the ring compressor
to make sure it's contacting the hlock around
its entire circumference,

11 Gently tap on the top of the piston with
the end of & wooden or plastic hammer han-
dle {see illustration) while guiding the and of

24.11 The piston can be driven gently into
the cylinder bore with the end of a
wooden or plastic hamrter handle
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the connecting rod into place on the

crankshaft journal. The piston rings may try to
pop out of the ring compressor just before
entering the cylinder bore, so kesp some
pressure on the ring compressar. Work
siowly, and if any resistance g felt as the pis-
ton enters the cylinder, stop immediately.
Find out what's hanging up and fix it before
proceeding. Do not, for any reason, forces the
pistan into the cylinder - you might break g
ring and/cr the piston.

12 Once the piston/connacting rod assem-
thy is refitted, the connecting rod bearing oil
clearance must be checked before the rod
cap is permanentty bolted in place.

13" Cut a piece of the appropriate size Plas-
tigage slightly shorter than the width of the
connecting rod bearing and lay it in place on
the number one connecting rod journal, par-
allel with the journal axis (see illustration).
14 Clean the connecting rod cap bearing
fage, remove the protective hoses from the
connacting rod bolts and refit the rod cap.
Make sure the mating mark on the cap is on
the same side as the mark on the connacting
rod. Check the cap to make sura the front
mark is facing the tirming chain end of the
engine.

15 Apply a light coat of oil to the under-
sides of the nuts, then refit and tighten them
to the torque listed in thiz= Chapter’s Specifi-
cations. Use a_thin-wall socket to avoid erro-
neous torgue readings that can result if the
socket is wedged between the rod cap and
nut. If the socket tends to wedgs itself
between the nut and the cap, lift up on it
slightly until it no longer contacts the cap. Do
net rotate the crankshaft at any time during
this cperatiorn.

16 Remove the nuts and detach the rod
cap, being very careful not to disturb the
Plastigage.

17 Cormpare the width of the crushed Plas-
tigage to the scale printed on the Plastigage
envelope to obtain the oil clearance (see
illustration). Compare it to the Specifications
to make sure the clearance is correct.

18 If the clearance is not as specified, the
bearing inserts may be the wrong size {which
meang different ones will be required). Before
deciding that different inserts are needed,
make sure that no dirt or oit was between the
bearing ingerts and the connécting rod orzap

24.13 Lay the Plastigage strips on each
rod bearing journal, paraliel to the
crankshaft centreline

when the clearance was measured. Also,
recheck the journal diametar. If the Plasti-
gage was wider at one end than the other,
the journal may be tapered (see Section 20),

Final connecting rod refitting

19  Carefully scrape all traces of the Plasti-
gage material off the rod journal and/or bear-
ing face. Be very careful not to scratch the
bearing - use your fingernail or the edge of a
credit card.
20 Make sure the bearing faces are per-
fectly clean, then apply a uniform layer of
clean moly-base grease or engine assembly
lube to both of them. You'll have to push the
piston into the cylinder to expose the fage of
the bearing insert in the connecting rod - be
sure: to slip the protective hoses over the rod
baits first.
21 Siide the connecting rod back into place
on the journal, remove the protective hoses
from the rod cap bolts, refit the rod cap and
tighten the nuts to the torque listed in this
Chapter's Specifications.
22 Repeat the entire procedure for the
remaining pistens/connecting rods.
23 The important points to remember are:
&8l Keep the back sides of the hearing
inserts and the insides of the connecting
rods and caps perfectly cigan when
" assembfing them. T

Plastigage to determine the rod bearing
il clearance {be sure to use the correct
scale - standard and metric ones
are included}

b} Make sure vou have the correct
piston/rod assermbly for sach cviinder.

o) The arraw/notch an the piston must face
the front (timing chain end) of the
Srgine.

o) Lubricate the cyfinder walls with clean
engine oif.

e} Lubricale the bearing faces when rafit-
ting the rod caps after the oif clearance
has been checked.

24  After all the piston/connecting rod
assemblies have been properly refitted,
rotate the crankshaft a number of times by
hand to check for any obvious binding. Note:
On diesel engines, the small swirl chambers
on the piston crowns must face the right
{infaction purmp} side of the engine. The corni-
necting rod numbers must be on the opposite
side.

25 As a final step, the connecting rod side
clearance (endpiay} must be checked (see
Section 13).

26 Compare the rmeasured side cigarance
to the Specifications to make sure it's cor-
rect. If it was correct before disgassembly and
the original crankshaft and rods were refitted,
it should still be right. i new rods or a new
crankshaft were refitted, the side ciearance
may be inadequate. If so, the rods will have
to be removed and taken to an automstive

e dial indicator and check piston protrusion at the spots marked wi
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machine shop for re-sizing.
27 The rest of the assembly procedure is
the reverse of the rermoval procedure.

Diesel piston protrusion
measurement

28  ltis eritical on diesel engines to measure
the piston protrusion {the distance that the
crown of the piston rises above the top of the
cylinder block when the piston is at top dead
centre. This measurement is required to
select a head gasket of the correct thickness.
To da this, the short block must first be
assembled with all six pistons/rods,

29 Obtain a dial indicator and a solid (non-
adjustable) stand {sometimes called a bridge
if it spans the cylinder bors).

30 Place the apparatus on the cylinder
block deck and zero the dial indicator.

31  Mow position the plunger of the indica-
tor directly over one of the proper areas of
the number one piston indicated (see illus-
tration).

32 Slowly rotate the crankshaft while
chserving the diat indicator. As the piston
rises and begins to exit the top of the cylin-
der, the dial indicator will begin to move. At

the point that the needle slows and then
stops and begins to reverse, stop turning the
gngine. This is TDC for that cylinder,

33 WMake a note of the dial indicator read-
ing. The difference between this reading and
the reading you took from the deck surface is
the piston protrusion. Make several measure-
ments in the proper areas of the piston and
average the readings.

34 Perform this procedure fer all six pis-
tons. The largest pratrusion will be used by
your parts supplier to select the correct head
gasket.

25 Initial start-up and break-in after
overhaul

Warning: Have a fire extinguisher handy
when starting the engine for the first time,

1 Once the enging has been refitted in the
vehiclte, double-check the engine oit and
coolant levels.

2 Start the engine. It may take a few
moments for the petral to reach the carburet-
tor on models without fuel injection but the
engine shoukd start without a great deal of
effort.

3  After the engine starts, it should be
allowed 1o warm up to narmal operating tem-
perature. While the engins is warming up,
make a thorough check for oil and coolant
leaks.

4  Shut the engine off and recheck the
engine cil and codlant levels,

§  Drive the vehicle to an area with no traf-
fic, accelerate from 50 to 70 kph, then allow
the vehicle to stow to 50 kph with the throttle
closed. Repeat the procedure 10 or 12 fimas.
This will load the piston rings and causs them
to seat properly against the cylinder walls.
Check again for oil and coolant leaks.

6 Drive the vehicle gently for the first
1,000 km {no sustained high speeds) and
keep a constant check on the oil level. It is
not unusual for an engine to use il during the
break-in period.

7 Al approximately 1,000 km, change the
il and filter,

8 For tha next few hundred kilometres,
drive the vehicle normally. De not pamper it
or abuse i,

9 After 4,000 kilometres, change the oil
and filter again and consider the engine fully
broken in.

2D
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Chapter 3 Cooling, heating
and air conditioning systems
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Air conditioning and heating system - check and maintenance.... 13 Drivebaelt check, adjustment and renewal ....................... See Chaptar 1
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Air conditioning evaporator core(s} - removal Engine oil cooler - remova! ar‘ld refttlng .. Bee Chapter 1
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Coolant fevel check .. e See Cnapter‘i
Coolant temperature sendmg unlt - check and renewar I B

Cooling system check .. U See Chapter 1
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Thermoestat - check and renewal .......... 3
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Water pump - check .. &
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Specifications

General
Radiator cap Préessure FatHIY o s errst s ren s sesrsses caresss s sms e sme e ae
Thermostat rating
3.0 litre
STAM 10 OPEM i cirii s v erssrme er s srrmrsrar e v re e anrnn i mr e n e e an
FUIY QDB et et e e et ot e
4.2 litre
o] LT (o 1= o T PSR
LT = P U
ASC refnigerant type’
Early systems ...
Later systems...

“‘Consult enging compa.rfmenf deca!

Torque specifications

Fan halts
0 N 1 = O RN
L 1 = R
Fan clutch nuts
B L0 11 T P PP UPR Y
4.2 litra......
Raiator DO ¢ oo vr cerrans e e e e e rresrres e s s v secr e e e e e e e s

78 t0 98 kPa
76 degrees C
90 degress C

82 degrees C
95 degrees G

R-12
R-134a

Nm

708
gto 11

Tiod
gto 11
4105
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Torgue spacifications (continued)

Thermostat housing bolts
B0 TN e v rmrrsamr e st s e

Water pump-te-block bolts and nuts
3.0 litre engine

B IIT] BOIES < ooovvees et oo er cssms et csms cmmam e rn e s s ekt e e n e

8 mm bolts ...

10 M DOIS oo e e e

4.2 litre engine

1 General information

Engine cooling system

All vehicles covered by this manual
employ a pressurized engine cooling system
with thermostatically contralled ceclant cir-
cuiation. An impeller type water pump
mounted on the front of the block pumps
coolant through the engine. The coolant
fiows around each cylinder and toward the
rear of the engine. Cast-in coeolant passages
direct coolant around the intake and exhaust
ports, near the spark plug areas and in prox-
imity ta the exhaust valve guides.

A wax-pellat type thermostat is located
in the thermostat housing at the front of the
engine. During warm up, the closed thermo-
stat prevents coolant from circulating through
the radiator. When the engine reaches normal
operating temperature, the thermostat opens
and allows hot cootant to travel through the
radiator, where it is cooled before returming to
the engine.

The cooling systern is sealed by a pres-
sure-type radiator cap. This raises the bailing
paint of the ceolant, and the higher boiting
point of the coolant increases the cooling
efficiency of the radiator. If the system pres-
sure exceeds the cap pressure-relief value,
the excess pressure in the system forces the
spring-loaded valve inside the cap off its seat
and allows the coolant to escape through the
nverfiow tube into a coolant reservoir. When
the system cools, the excess coolant is auto-
ratically drawn from the reservair back into
the radiator.

The coolant reservoir serves as both the
point at which fresh coolant s added to the
cooling system to maintain the proper fluid
fevel and as a holding tank for overheated
cootant.

This type of cociing system is known as
a closed design because coolant that
gscapes past the pressure cap is saved and
reused.

Heating system

- The heating systemn consists of a blower
fan and heater core [beated within the heater
box under the dashboard, the inlet and autlet
hoses connecting the heatsr core to the
engine cooling system and the healer/air
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conditioning control head on the dashboard.
Hot engine coolant is circulated through the
heater core. When the heater mode is acti-
vated, a fiap doer opens to expose the heater
box to the passenger compartment. A fan
switch on the control head activates the
blower maotor, which forces air through the
core, heating the air.

Air conditioning system

The air conditiening systemn consists of
a condenser mounted in front of the radiator,
an evaporator mounted adjacent to the
heater core, a compressor mountad on the
engine, a filter-drier which contains a high
pressure relief valve and the plumbing con-
necting all of the above.

A blower fan forces the warmer air of the
passenger compartment through the evapo-
rator core (sort of a radiator-in-reverss},
transferring the heat from the air to the refrig-
erant. The liquid refrigerant beils off into low
pressure vapour, taking the heat with it when
it leaves the evaporator, The compressor
keeps refrigerant circulating through the sys-
tem, pumping the warmed coolant through
the condenser where it is cooled and then
circulated back to the evaporator.

Some models are eqguipped with a rear
air conditisner which uses its own evaporator
core.

2 Anfifreeze - general information

Refer to ifustration 2.4

Warning: Do not affow antifreeze fo come in
comtact with your skin or painted surfaces of
the vehicle. Ainse off spills imrmediately with
planty of water. Antifreeze is highly foxic if
ingested. Never leave antifreeze lying around
in an open container or in puddies on the
fioor; children and pets are atfracted by it's
sweet smell and may drink it. Check with local
authorities  about disposing of used
antifreeze. Many communities have colfection
centras which will see that antifreeze is dfs-
posed of safefy. Never dump used antifreeze

...on the ground or into drains. .

MNate: Non-toxic antifreeze is now man&féé—
tured and avaflable af most aulo parts storcs,
but even these types should be disposed of

properfy.

T S A

The cocling systemn should be filled with
a water/ethylene-glycol based antifreeze
solution, which will pravent freezing down to
at least -29 degrees C, or lower if local cli-
mate requires [t. It also provides protection
against corrosion and increases the coolant
beiling point.

The cocling system should be drained,
fiushed and refilled every 48,000 kilomatars
ar every two years {see Chapter 1). The use
of antifreeze solutions for pericds of longer
than two years is likely to cause damage and
encourage the formation of rust and scal2 in
the system. If your tap water is "hard”, i.e.
contains a lot of dissolved minerals, use dis-
tilled water with the antifreeze.

Before adding antifreeze to the system,
check all hose connections, because
antifreeze tends to leak through very minute
openings. Engines do not normally consume
coolant. Tharefore, if the fevel goes down,
find the cause and correct it,

The exact mixture of antifreeze-to-water

vou should use depends on the relative

weather conditions. The mixture should con-
tain at least 50-percent antifreeze, but should
never contain more than 7{-percent
antifreeze. Consult the micture ratio chart on
the antifreeze container before adding

coolant. Hydrometers are available at most
auto parts stores to test the ratio of antifresze
to water {see illustration}. Use antifreeze
which mests the vehicle manufacturers
specifications.

2.4 An inexpensive hydrometer can be
used to test the condition of your coclant
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3.7 The thermostat housing is retained by
three boits - some models have a small
hypass bose attached to the top of the
housing {4.21 petrol engine showry)

3 Thermostat - check and renewal

Warning: Do not attermpt to remove the radi-
ator cap, coolfant or thermostat until the
engine has coofed completaly.

Check

1 Before assuming the thermostat is
responsible for a cooling system praoilem,
check the coolant leval (Chapter 1}, drivebelt
tension (Chapter 1) and temperature gauge
{or light} cperation.

2 ifthe engine takes a long time 10 warm
up {as indicated by the temperature gauge of
heater operation), the thermostat is probably
stuck open. Renew the thermosiat.

3 If the engine runs hot, uge your hand 1o
check the temperature of the lower radiator
hose. If the hose 18 not hot, but the eagine is,
the thermostat is probably stuck in the closed
position, preventing the coclant inside the
shgine from traveling through the radiator.
Renaw the thermostat. Caution: On mode/ls
equipped with fuel infection, do not drive the
vehicle without a thermostat. The computer
may stay in apen loop and emissions and fuet
economy will suffer. Carburefted models wilt
suffer poor driveability and shorfened piston
Hing life.

4 Ifthe lower radiator hose is hot, it means
that the coolant is flowing and the thermostat
is open. Consult the Troubleshooting Section
at the front of this manual for further diagno-
sis.

Renewal

Refer to iflustrations 3.7 and 3.9

5 Disconnect the negative cable from the
battery.

&  Drain the ceclant from the radiator (see
Chapter 1). Loosen the air blead on the ther-
mostat housing {if equipped).

7 Disconnect the small bypass hose from
tha thermastat housing on 4.2 litre models
{see iflustration).

8 Detach the heusing from the engine. Be

3.9 The thermostat s refitted with
the spring end directed towards
the engine

prepared for some coolant spillage as the
gasket seal is broken. The radiater hose can
be left attached to the housing, uniless the
housing itself is to be renewed.

9 Remove the thermostat, noting the
direction in which it was refitted in the hous-
irg, and thoroughly clean the sealing sur-
faces (see illustration).

10  Fit 2 new gaskat onto the thermostat,

11 Refit the therrmostat and housing.

12 Tighten the housing fasteners ta the
torque listed in this Chapter's Specifications
and refit the remaining componants in the
ravaerse order of remowval.

13 Refill the cocling system (refer to Confing
systerm semvicing in Chapter 1), run the engine
and check for leaks and proper operation.

4 Engine cooling fan/clutch
assembly - check, removal and
refitting

Check

1 Check the fan carefully for cracks, espe-
cially around the base of each blade. If any
cracks are evident, renew the fan.

2 Check the fan clutch for fluid leakage. If
it's leaking, renew the clutch.

3 Try to move the fan blades in a front-to-
rear direction. [f they wohble, renew the fan
clutch.

4 Spin the fan by hand. It should resist
spinning {mora resistance when the engina is
het). If it eping freely, or won't spin at all,
renew the fan clutch.

Removal

Refer to lustrations 4.5a, 4.56, 4.6 and 4.7

5  Hemove the upper half of the radiator
shroud. It is relained by screws o the body
and by clips to the lower half {see illustra-
tions).

& Remave the fan clutch mouniing nuts
{see illustraticn} and separate the fan/clutch
assembly from the water pump.

4.5b ...thenh remove the fan shroud
mounting balts and litt the upper half off

4.6 Remove the four nuts that retain the
fan to the water pumgp and separate the
fan assembly from the pump [to prevent
the hub from turning, wedge a
screwdriver hetween a nut
and the fan clutch hub)
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4.7 Aemove the four bolts that retain the
fan to the fan chutch

7 . Place the fan/clutch assembly on tha
bench and remove the fan mounting bolts
{see illustration).

8  Refitting is the reverse of removal.

& Radiator and coclant reservoir -
removal and refitting

Waming: Do not start this procedure unfif the
engine is completely cool. Wait at least two
hours after running the engine.

Radiator

Refer to ilfustrations 5.3 and 5.8

1 Bisconhect the negative battery cable.

2 f the coolant is in good condition, drain
the coolant into a clean container for reuse
{see Chapter 1).

3  Disconnect both the upper and lower
radiator hoses {see jllustration).

4  Disconnect the other hoses from the
radiator [various modsls use different combi-
nations of lower hoses and bypass hoses).

5  Disconnect the wiring from the tempera-
ture switch {if equipped).

6 If equipped with an automatic transmis-
sion, disconnect the cooler lings from the
radiator. Place a drip pan underneath the fit-
tings to catch the fluid, then plug the lines
and fittings.

7  Remove the upper radiator shroud {see
Section 4). Remove the lower shroud also.

8 Remove the radiator mounting bolts
[see illustration), then lift out the radiator.

g  With the radiator removed, it can be
inspected for leaks, damage and. internai
blackage. if in need of repairs, have a profes-
sional radiator shep or dealer setvice depart-
ment perform the work as special techniques
are recuired.

10 Bugs and dirt can be cleansd from the

radiator- with compressed air and -a soft-

brush. Don't bend the cooling fing as this is
done. Warning: Wear eye profection when
using compressed afr.

5.3 Loosen the clamps and detach the
hoses from the radiator

11 Refitting is the reverse of the removal
precedure. Be sure the rubber mopnts are in
place on the posts at the bottom of the radia-
tor.

12 After refitting, fill the cooling system with
the proper mixture of antifreeze and water.
Refer to Chapter 1 if necessary. .

13 Start the engine and check for leaks.
Altow the engine to reach normal operating
temperature, indicated by both radiator
hoses becoming hot. Recheck the coolant
level and add more if raquired.

14 On automatic transmission equipped
models, check and add fluid as needed.

Coolant reservoir

15 ©On most models, the soolant reservoir is
mounted to the inner fender by one or two
screws. Remove the screw(s) and lift the
reservoir from the engine compartment.

16 Pour the coolant into a container. Wash
out and inspact the reservoir for cracks and
chafing. Renew it if it's damaged.

17 Refitting is the reverse of removal.

6 Water pump - check

1 A failure in the water pump can cause
sericus engine damage due to overheating.

2 With the engine running and warmed to
normal operating temperature, squeeze the
upper radiator hose. If the water pump is
warking properly, & pressure surge should be
felt as the hose is roleased. Warning: Keep
hands away from fan blades!

3 Water pumps are equipped with “wesp™
ar vent holes (see illustration 7.4). If a failure
occurs in the pump seal, coolant will leak
from this hole. In most cases it will be neces-
sary to use a flashlight to find the hole on the
water pump by looking through the space

behind the pulley. just.below. the water pump

shaft.
4 i the water pump shaft bearings fai
thereé may be 2 howling sound at the front of

5.8 Remove the radiator
mounting bolts

the enging while it s running. Bearing wear
can be felt if the water pump pullay is rocked
up and down. Do not mistake drivebelt slip-
page, which causes a squealing sound, for
water pump failure. Spray automotive drive-
heit dressing on the beits to eliminate the balt
as a possible cause of the noiss,

7 Water pump - removal and
refitting

Fefer to ifustrations 7.4 and 7.5

Warning: Do nat stari this procedure unti the
engine is complatefy cool.

1 Discannect the negative battery cable
and drain the cooling system (see Chapter 1},
2  Remove the fan and ctutch assembly
frefer o Section 4). Remove the drivebelts
{refer to Chapter 1).

2 [Ifyou're working on a modet with a 3.0L
engine, remove the timing belt (see Chap-
ter 2).

4 Remove the water pump pulley {see
llustration).

7.4 Aemove the puiléy from the water
pump (arrow paints to the weep hole] -
4.2L engine

el
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7.5 Water purmp mounting bolts - 4.21
petral engine (fwo bolts not visible
in this photo

5  Remove the water purnp mounting bolts
and nuts and remove the pump from the
engine (see illustration), If the pump sticks
1o the enging, knack it loose with a soft-face
hammer or a hammer and & block of wood.
you're warking on a 3.0 litre engine, remove
the water pumnp bolis one at a time and lay
them out on a clean surface in the axact posi-
tions in which they were removed {there are
four different bolt sizes used in this applica-
tionj.

6  Clean the engine and (if the sams purmp
thoroughiy with lacquer thinner or acetone,
making sure to remaove all traces of gasket
material. Apply a 3 mm bead of RTV sealant
to the pump, inbeard of the meunting balt
holes, and refit it while the sealant is still wet.
7 Refitting is the reverse of removal.
Tighten the fasteners 1o the torgue(s) listed in
this Chapter's Specifications.

8 Coolant temperature sending
unit « check and renewal

Check

1 If the coolant temperature gauge is
inoperative, check the fuses first (see Chap-
ter 121,

2 if the temperature gauge indicates
excessive temperature after running awhile,
see the Troubleshooting Section in the front
of the manual.

3 If the temperature gauge indicates HOT
as soon as the engine is started cold, discon-
nect the wire af the coolant temperature
sender. If the gauge reading drops, renew the
sending unit. If the reading remains high, the
wire 10 the gauge may be shorted to earth or
the gauge may be faulty.

4 If the coolant temperature gauge fails o
show any indication after the engine has
been warmed up, {approximately 10 minutes)
and the fuses checked out OK, shut off the
engine, Discornect the wire at the sending

8.7 The coalant temperature sending unit
is located at the front of the engine, near
the thermastat housing

unit and, using a jumper wire, connect the
wirs to & good earthing point on the engine.
Brisfly turn on the ignition without starting the
engine, If the gauge now indicates Hot,
renew the sending unit.

5  |f the gauge fails to respond, the circuit
may be open er the gauge may be faulty -
see Chapter 12 for additiona! information.

Renewal

Refer to iffustration 8.8

Warning: Do not start this procedure untif the
engine fs completely cool.

8  Remove the radiator cap to relieve any
residual pressure in the cogling system, then
refit the cap.

7 Disconnect the wiring connector from
the sending unit {see illustration}.

8 Using a desp socket, remove the old
sending unit.

9  Quickly refit the new unit {to minimize
coolant loss) and tighten £ secursily. Do not
use thread sealer, as it may electrically insu-
tate the sending unit.

iy LE]
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9.4 Connect a fused jumper wire from a
battery positive source te one of the
blower motor terminals, then cannect the
ather terminal fo a good earth point - the
biswer motor should cperate

A

9.3 Disconnect the electrical connector
irom the blower motor

10 Reconnect the wiring connector and
check for coolant leakage and proper gauge
function.

9 Blower motor - check and
renewal

Refer to Hustrations 9.3, 5.4, 8.8, 9.9a and
8.9h

Note: Models not equipped with rear air comn-
ditioning use only one bfawer, mounted
undar the dash on the passenger sida. Mod-
els with overhead rear air conditioning use
two additional small blowers located over-
head in the front passenger compartment.
Models with conventional rear air condition-
ing use one farge rear blower mounted in the
right rear side panal behind the air infet grilla.

Check

1 If the blower daoesn't work, check the
fuse and all connections in the circuit for
looseness and corrosion. Make sure the bat-
tery is fully charged.

2  Locate the blower motor electrical con-
nector for the blower in question.

3 if the blower motor does not operats,
disconnect the etectrical connector at the
blower motor {see Mustration), turn the igni-
tion.Key On (engine nat running) and check
for battery voltage with the blower spead
switch ON. If battery voltags is not present,
there is a problem in the ignition feed circuit.
4 If battery voltage is present, reconnect
the terminal to the blower motor and back-
probe the correct terminal with a jumper wire
connected to a gaod earth point, if the maotor
still does not operate, the mator is probably
faulty. Apply fused power and earth connec-
tigns to the blower motor tarminals (see illus-
tration}, if the motar doeas not operata, renew
the motor.

5 T the motor is good, but doesn’t operate
at any speed, the heaterfair conditioning gon-
trol switch is probabty faulty. Remove the
cantrol assembly {see Section 12) and check
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9.8 Detach the cooling hose (arrow] and
remove the screws . ..

10.5a To detach the controi cables,
remove the retaining clip. ..

for continuity through the switch in each
position.

6 If the blower motor must be renewed,
first disconnect the negative battery cable.

Renewal

7  The front blower is readily accessible.
The blowers for the rear air conditicning units
require removal of interior panels for access.

10.6b . .. remove the screws . . .

9.9a ...remove the blower motor
and fan assembly - . -

off the post

&  Disconnect the wiring from the motor
{see illustration 9.3]. Disconnect the cooling
hose and remove the mounting scraws {see
fllustration).

g Lift the motor and fan out of the blower
hausing (see illustration). The fan can be
removed and reused on the new biower
motor {see iliustration). _

10 Refitting is the reverse of removal
Check for proper operation.

10 Heater core - removal and
refitting

Refer fo ilfustrations 10.%a, 10.5b, 10.6a
through 10.6f, 10.8a, 10.8b, 10.9, 10.70,
10.11 and 10.12

1  Disconnect the negative cable from the
battery, o .
2 Drain the cooling system (see Chap-
ter 1}

3  Remove the entire instrument panel
(refer to Chapter 11).

4 Woiking in thé 8fging cornpartment,
diszonnect the heater hoses at the firgwalil.

5 Detach the heater/air conditioning con-
tral cables (see illustrations). Label the

9.9b ...then remove the retaining nut
and stip the fan off the moter shaft

10.6a Discannect any brackets and
harness fram the ducting . . .

cables as you disconnect them to avoid con-
fusion later. Note: Mark the cables with dabs
of paint so that they may be refittad in their
exact original posftions.

& Remove the air
iflustrations).

7 Disconnect any wiring that would inter-
fere with removal of the heater unit.

8  Remove the screws which retain the

ducts  (see

e Ty S
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10.6d Remove the screws. ..

10.10 ... [oosen the clamps and detach
the hoses ...

heatar unit and remove the unit from the vehi-
cle {see illustrations). Keep plenty of towels
or rags on the carpeting to catch any coofant
that may drip. Caution: Wark slowly and
carefully fo avoid breaking any plastic com-
ponents during removal,

9 Remocve the retaining strap from the
heater core {see illustration).

10 Disconnect the rubber hoses from the
heater core {see illustration).

10.8b ... and detach the heater
unit from the firewall

10.6f Carefully remave the centre plenum

10.11 ... then lift the heater core out of
the case

11 Slide the heater cors out of the case
{see illustration}.

12  Remove the water spigot from the core
{sea illustration).

13 Refitting is the reverse order of removal.
14 Refill the coaling system, reconnect the
battery and run the engine. Check for leaks
and proper system operation.

10.12 Remave the screws and detach the
water spigot from the heater core

11 Air conditioning evaporator
core(s) - removal and refitting

Aefer fo iffustrations 71.4, 11.5, 11.6a, 11.65,
T1.7, 11.8, 11.8a, 11.86, 1110 and 11.11

Warning: The air conditioning svstem is
unider high pressure. Do not loosen any hose
fittings or rermove any components untif the
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114 Disconnect the electrical connector 11.5 Working in the engine compartment, 11.6a The evaporator case is secured by
from the evaporator case detach the refrigerant lines fram the one nut at the top {arrowl . . .
evaporator (use two spannets
to avoid twisting the lines)

14.6b ... and two screws at the 11.7 Carsfully-guide the evaporator case 11.8 Ramove the elestrical connector
bottom {amows) out from the firewall and heatier case

systern has been discharged. Air conditioning 5 Disconnect the refrigerant lines from the 8  Remove the electrical connector (see
refrigerant should be properly discharged into evaporator (see illustration). illustration).
an approved recoveryirecycling unit by & 6 Remove the nut and .screws which 9 Peel off the rubber seal {see illusira-
clealer service department or an automofive secure the evaporator housing to the firewalt tion). Release the clips and remove -the
air conditioning repair facility. Always wear {see illustrations). . screws which hold the case halves togsther
eyve protection when disconnecting air condi- 7 Puli the evaporator case carefully away {see Hlustration}.
tioning system fittings. irom the firewall (see illustration).

Note: Modefs not equipped with rear air corl-
ditfoning use only one evaporator core,
mounted under the dash on the passenger
side. Modefs with overhead rear air candition-
ing use an acditional evaparator core focated
overhead in the front passenger compart-
ment. Models with conventional rear air con-
ditioning use & rear evaporator core mounted
in the sight rear side panet to the rear of the
control panest.

Front-evaporator core

1 Take the wvehicle to an authorized repair
facility to have the air conditioning system
refrigerant recoverad.

- -2- - Disconnect the negative-battery cable: - -~
4 Remove the entire instrument panal . S i S
(refer to Ghapter 1 1. 11.9a Carefully peel off the 11.8b ... then prise off the clips and
4 Disconnect the wiring from the evapora- rubber saal . . . remave the screws securing
tor case (see Hlustration}. the case halves together
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12.3a Remove the contral knobs by pulling them
straight off their lavers

10 Separate the two case halves {see illus-
traticny).

11 Carefully remove the evaperator core
{sea illustration}.

12 Refitting is the raverse of removal. Take
the vehicle ta an authorized repair facility to
have the air conditiening systern evacuated,
charged and leak tested.

Rear evaporator core

13 Take the vehicle to an authorized repair
facility to have the air conditioning system
refrigerant recoversd,

i4  Disconnect the negative battery cabie.
15 Remove the interior pansls over the
evaporator assembly.

16 Disconnect the wiring to the unit.

17 Disconnect the refrigerant lines at the
evaporator core,

1B Remove the screws which secure the
evaporator case to the overhead mount or
the rear whesl housing mount.

19  Remove the case from the vehicle.’

20 Separate the case halves and cargfully
pull out the evaporator core.

11.11 Carefully ramove the evaporator core
from the lower case half

12.3h Remocve the

o4

face plate and unpiug the A/C switch

electrical connector (if equipped)

21 Refitting is the reverse of removal. Take
the vehicle to an authorized repair facility 1o
have the air conditioning system evacuated,
charged and ieak tested.

12 Heater and air conditioning
control assembly - check,
removal and refitting

Removal and refitting

Refer fo lustrations 12.3a, 12.36, 12.7

and 12.8

1 Discennect the negative cable from the
hattery.

2 Remove the centre dash panel {see
Chapter 11).

3 Pull off the control knobs and remove
the face plate (see illustrations).

4  Remove the mounting screws located
on the front of the control assembly (see
Chapter 12).

5  Pull the control out slightly. Disconnect
the electrical connectors.

6  Remove the inner glove compariment.

7 Disconnect the temperature confrot
cable fram the control lever {see illustration).
Note: Mark sach cable with a dab of paint
before disconnecting it. This will efiminate the
need to perform the adjustment procedures
upon reassermnbly.

12.7 Remove the clip (arrow] and detach
the temperature control cable
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12.8 On the other side of the control unit, remove the clips

{arrows} and detach the other cables from their levers

8 Disconnect both of the other cables
from their retaining ciips and from the levers
which they operate {see illustration).

9  Remove the bracket from the rear of the
heater control unit.

10 Remove the contral assembly.

11 Refitting is the reverse of the removal
procedure. Adjust the cables if necessary.

12 Run the engine and check for proper
functioning of the -heater {and air condition-

ing, If equipped).

Cable and rod adjustments
Refer to illustration 12.13

Air control cable

13 Move the large side link plate fully clock-
wise (see illustration).

14 Pull the cable casing rearward to
remove all slack from the inner cable, then
connect the cable and refit the clamp.

Water valve rod

15 Disgconnect the temperature control
cable from the air mixture daoor lever,

16 Push the air mix door lever away from
the hose clamp.

17 Pull the control rod on the water valve
towards the air mix door lever and adjust it so
that there is about 2 mun between the end of
the rod and the water valve lever.

18 Connect the rod to the air mix door
lever.

19 Adjust the temperature cortrol cable.

Temperature control cable
20 B8et the temperaturs control to MAX

HOT. .
21 Push the cable casing and the air mix
door lever 2 the left. Clamp the cable.

inlet deor cable
22 Set the air inlet to the RECIRC positian.

237 Pulf the cable casing downward. Push

the intet door [sver upward,
24  Ciamp the cable.

13 Air conditioning and heating
system - check and maintenance

Air conditioning system

Warning: The air condifioning system s
under high pressire. Do not foosen any hose
fittings or remove any components untif the
systern has been discharged. Air conditioning
refrigerant shouid be properly discharged into
an approved recovery/recycling unit by a
dealer sarvice department or an automoefive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning systemn fiitings. :

1 The following maintenance checks
should be performed on a regular basis to
ensure that the air conditioner continues to
operate at peak efficiency.

a) Inspect the condifion of the compressor
drivebelt. If it Is worn or deferiorated,
renew it (see Chapter 1}. .

b} Check the drivebeft tension and, if nec-
assary, adjust f (see Chapier 1).

¢) Inspect the sysfem hoses. Loogk for
cracks, bubbles, fardening and deferio-
ration. Inspect the hoses and alt fittings
for oif bubbles or seepage. If there is any
evidence of wear, damage or leakage,
ranew the hose(s).

o) Inspect the condenser fins for feaves,
bugs and any other foreign material that
may have smbedded fself in the fina.
Use a "fin comb™ or compressed air ta
remave debris from the condensar.

e} Make sure the systam has the carrect
refrigerant charge.

2 It's a good idea to operate the system
for about ten minutes at least ance a month.
This is particularly important during cold
weather because long term nen-use can

cause hardening, and subsequent failure, of

the seals.

3 Leaks in the air conditioning system are
best spotted when the systemn is brought up
to operating temperature and prossure, by

12,13 Move tive link plate (arrow) fully clockwi

1]

running the engine with the air conditioning
ON for five minutes. Shut the engine off and
inspect the air conditioning hoses and con-
nections. Traces of off usually indicate refrig-
erant leaks.

4 Becauss of the complexity of the air
conditioning system and the special equip-
ment required to effectively work on it, accu-
rate troubleshooting of the system should be
left to a professional technician.

5 If the air conditioning system doesn't
operate at all, check the fuse panel and the
air conditioning relay, located in the
fuse/relay box in the sngine cempartment.
Refer to the appropriate Sections in this
Chapter for electrical checks of heating/air
conditioning system compenents,

8 The most common cause of poor cool-
ing is simply a low system refrigerant charge.
If a noticeable drop in cool air output occurs,
the following quick check will help you deter-
mine if the refrigerant level is low. For more
complete information on the air conditioning
systern, refer to the Haynes Automotive Heat-
frg and Alr Conditioning Manuaf.

Checking the refrigerant charge
Refar to iMusiration 13.11

7 Warm the engine up to normal operating
temperature.

8  Place the air conditioning temperatura
selector at the coldest setting and put the
blower at the highest setting. Open the doors
{to make sure the air conditioning system
doesn't cycie off as soon as it cools the pas-
senger compartment),

9 With the campressor engaged - the
clutch will make an audible click and the cen-
tre of the chtch will rotate. After the system
reaches operating temperature, feel the two
pipes connected to the evaporator &t the fire-

wall,
10 The pipe leading from the condenser

outlet to'the evaporator (smal tubing) should ™

be cold, and the evaporator outlet [ine {the
larger tubing that leads back to the compres-
sor) should be slightly colder. if the evapora-
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13.11 The sight glass is [ocated on
top of the receiver/drier

tor outlet is considerably warmer than the
iniei, the systemn needs g chargs. insert a
thermometer in the centre air distribution
duct while operating the air condifioning sys-
tem - the temperature of the output air should
be 15 to 20-degrees G below the ambient alr
temperature (down to approximately 5-
degraes C). If the ambient (outside} air tem-
perature is vary high, say 45-degrees G, the
duct air tamperature may be as high as 16-
degress C, but generally the air conditioning
is 15 to 20-degrees C cooler than the ambi-
ant air. If the air isn't ag cold as it used to be,
the system probably needs a charge. Further
inspection or testing of the system is beyond
the scope of the home mechanic and should
be left to a professional.

11  Inspect the sight glass If the refrigerant
looks foamy when running, it's low (see llus-
tration}. When ambient temperatures are
vary hot, bubbles may show in the sight glass
even with the proper amount of refrigerant.
With the proper amount of refigerant, whan
the air cenditioning is turned off, the sight
giass should show refrigerant that foams,
then clears.

Heating syslems

12 If the air caming cut of the heater vents
tsr't hot, the problem couid stem from any of
the following causes:

al The thermostat is stuck open, prevent-
ing the engine coolant from warming up
enough to carry heat fo the heater core.
Renew fhe thermastat (see Section 3.

h] A heater hose is blocked, preventing the
flow of coofant through the heafer core.
Feel both heater hoses at the firewalf.
Thay should be hot. If one of therm is
cold, there is an obstruction in one of
the heses or in the fheatar core, or the
heater control valve is shut. Detach the
toses and back flush the heater cors
with a water hose. If the heater core is
elear but circufation is impeded, remove
ihe two hoses and flush them out with a
wafer hosa.

c) If flushing faifs to remove the blockage
from the heater core, the corg must be
renewed (see Section 11).

13 If the blower motor speed does not cor-

15.4 Disu_::dnnéct the alectrical connector
at the comprassor, then unbolt the

refrigerant line manifotd from
the compressor

R

respond 1o the setting selected on the blower
switch, the problem could be a bad fuse, cir-
cuit, switch, blower motar resistor or motor.
14 if ther2 isn't any air coming out of the
vents:

al Turn the ignition ON and activate the fan
conirol. Place your ear at the haaling/air
conditioning register {vent) and listen.
Most motors are audible. Can you hear
the motor running?

b) f you can't (and have already verified
that the blower switch and the biower
mator resistor are good), the blower
maotor itself is probably bad (see Section
Q.

15 |f the carpet under the heater core is
damp, or if antifreeze vapour or steam is
coming through the vents, the heater core is
leaking. Remove it {see Section 10) and refit a
naw unit [most radiator shops will not repair a
leaking heater core).

16 Inspect the drain hose from the
haater/air conditioning assembly, make sure
it is not clogged.

14 Air conditioning receiver/drier -
removal and refitting

Warning: The air conditioning system s
under high pressure. Do not loosen any hose
fitlings or remave any comgonants unfif the
systant has been discharged. Air conditioning
refrigerant should be properly discharged into
an approved recoveryfrecycling unit by a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tiening system filtings.

1 Have the refrigerant discharged and
recovered by an air conditioning technician.
2  Remove any interfering panals. Discon-
nect the wiring to the dual-pressure switch
an top of the receiver/drier.

3  Disconnect the refrigerant fines from the
receiver/drier and cap the open fittings to
prevent entry of moisture.

4  Remove the bolts and lift the
receiver/drier out of the engine compartment.

bolts {arrows indicate the two bottom
bolts; two more are on the top of the
compressor) and remove the compressor

5  Refitting s the reverse of removal.

8  Have the system evacuated, charged
and {eak tested by the shop that discharged
it. [f tha receiver was renewed, have them
add new rafrigeration oil to the system, about
20 grams for B~12 systems, or 10 grams for
R-134a systems. Use only the refrigerant oil
compatible with the refrigerant of your sys-
temn {R-12 vs. R-134a).

15 Air conditioning compressaor -
removal and refilting

Befer to iustrations 15.4 and 15.5

Warning: The air condifioning system fs
untder high pressure. Do not loosen any hose
fittings or remove any componants until the
systerm has been discharged. Air conditioning
refrigerart should be properly discharged into
an approved recoveryfrecycling unit by a
dealer service department or an automotive
air conditioning repair facility, Always wear
aye protection when disconnecting air condi-
Honing system fittings.

1 Have the refrigerant discharged by an
automotive air conditioning technician.

2 Disconnect the negative cable from the
battery.

3 Remaove the drivebelt from the compras-
sor {see Chapter 1).

4  Detach the wiring connector and dis-
connect the refrigerant lines (see illustra-
tion).

5  Unbolt the compressor and lift it from
the vehicle {(see illustraiion).

6 If a new or rebuilt compressor is being
refitted, follow the directions supplied with
the compressor regarding the proper level of
ol prior to refitting.

7 Refitting is the reverse of removal
Renew any O-rings with new ones specifically
made for the type of refrigerant in your system
and lubricate them with refrigerant oil, also
designed specifically for your system (R-12
vs. B-134a).

8 Have the system svacuated, recharged
and leak fested by the shop that discharged
i.



3-12

Tz el A e S 0 U S R e e T R B el S T Tl

Chapter 3 Cooling, heating and air conditioning systems

16 Air conditioning condenser -
removal and refitting

Refer io ifustration 16.3

Warning: The air conditioning system s
under high pressure. Do nat leosen any hose
fittings or rermove any componants unti! the
system has been discharged. Afr condifioning
refrigerant should be properly discharged into
an approved recoveryfrecyciing unit by a
dealer service department or an automolive
air conditioning repair facifity., Always wear
aye protection when disconrecting air condi-
fioning system fittings.

1 BHave the refrigerant discharged by an
air conditiontng technician.

2 Remove the grille frefer to Chapter 11).
3 Remove the centre support brace and
the hern for access. Disconnect the con-
denser inlet and outlet fittings {see illustra-
tion]. Cap the open fittings immediately to
keep moisture and contamination out of the

system.
4  Remove the condenser mounting bolts,

pull the condenser up and forward at the top,
then lift it out (see illustration 16.3}.

5  Refit the condenser, brackets and boltg,
making sure the rubber cushions fit on the
maounting points properly,

;] Reconnact the refrigerant lines, using
new O-rings where needed. If a new con-
denser has been refitted, add approximately

6.2 Remove the
radiator support
brace bolts {A) and
remove the brace,
detach the
refrigerant lines
from the condenser
(B} and remove the
condenser mounting
bolts {C). Don't lose
the lower mounting
cushions {D)

50 cc (1.4 1o 1.7 ounces} of new refrigerant oil
of the correct type (R-12 vs. R-134a).

7 Refit the remaining parts in the reverse
order of removal,

8 Have the system evacuated, charged
and leak tested by the shop that discharged
it.
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Fuel and exhaust systems -

carburetted engines

Contents

Section
Accelerator cable and hand throttle cabie - removal,

Secfion

Exhaust systam check... .. See Chapter 1

refitting and adjustment ... g Exhaust system - sew:cmg and general |nformat1on
Air cleaner housing - ramoval and reﬁmng 8 Fugl level sending unit - chack and renewal...
Ajr filter renewal .. . See Chapter 1 Fusl lines and fittings - inspection and renewa!..'..‘.'
Carburattor adjustments and checks...k werin 11 Fuel pump - removal and refitting ... 8
Carburettor - diagnesis and averhaul ... 10 Fuel pump/fuel pressure check.., e 2
Carburattor - removal and refitting.. 12 Fue! tank cleaning and repair - genera! mformaﬂon 5
Catalytic converter ... See Chapter 8 Fuel tank - removal and refitting ... 4
CHEGIK ENGINE HGht oo ver e e e, €8 Chapter 6 General INFOrMAON.. ... oo csrcssssnssns s sseins e ememeesn et 1
Specifications
AN OF TRAKE.. . .eevrico e eee eteee eesnrnsesaesses smrinras ns e rans sasces ensrarbeasses Nikki
GCarburettor model
3.0 THPE MMODRES cv.vereresrrsreresereesereses ses ces e rnrmescebnssnnsanas e ans seseas am am e 21J360-38
4.2 litre models
Manual ..o b 21J380-23
BULIEOTTIENIC e cee eveses s s ess e e e e ees e e et s ns s smsa s sms men b mann e 21J380-24
Fuel pump prassure
3.0 litre engine... 20 kPa (gpprox.)
4.2 litre engine .. - 25t0 36 kPa
Fuel pump voluma, 4 2 ||tre 2.6 L/minute
Fast idle speed
BT (11 = =1L T 1= DO OO PP PSSP DPNPN 1850 to 2150 rpm
4.2 litre engine
Autamatic... 1800 to 2200 rpm
Manuai .. . 1800 to 2000 rpm
Fastidle actuator engme speed (NC on}
3.0 litre engine... 750 to 850 rpm
4.2 litre engine
Automatic... 1,050 to 1,150 rpm
darugi .. 850 {0 950 rpm
Fast idle dash pot contact engme speed

3.0 litrs engine ...

4.2 litre engine ...
Wacuum break clearance

B0 TG TOOHEES oo eveeeeesese e eseeseses reaemen e e e e e sarren e e st ennans

4.2 litre MOUIS ..o e e

1,900 to 2,100 rpm
1,600 to 1,800 rpm

3mm
5 mm
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1  General information

Warning: Petrol is extremely flammabfe, so
take exira precautions when you work on any
part of the fuel systern. Don't smoke or alidw
open flames or bare fight buths near the work
area, and don't work in a garage where a nat-
ural gas-type appliance fsuch as & water
heater or a clathes dryer) with a pilat fight is
present. Since petrof is carcinogenic, wear
fatex gloves when there's a possibility of
heing exposed to fual, and, if you spiff any
fuel an your skin, rinse it off immediately with
soap and water. Mop up any spills immedi-
ately and do not store fuel-soaked rags where
they could ignite. When you perform any kind
af work an the fuef system, wear safety
gfasses and have a Class B fype fire extin-
guisher on hand.

The fugl system on all carburettad mod-
ete consists of a fuel tank mounted in the
rear, a fuel pump and a carburettor. The fuel
pumg is a meshanical unit mounted on the
engine and driven from the fuel pump on 4.2
litre engines. On 3.0 litre engines, the fust
pump is glectric, mounted in the fuel tank. A
combinatian of metal and rubber fuel hoses
is used to connect these componernts.

The carburettor is a two-barrel type,
operated by a cable. There is also a hand-
operated throttle cable located on the dash.

2 Fuel pump/fuel pressure check

Warning: Fetrol fs extremely flammable, so
take extra precautions when you work on any
part of the fuef system. See Warning in Sec-
tiorn 1.

Note: /t is a good idea to check the fuel pump
and lines for any obwvious damage or fuef leak-
age. Also check all hoses from the tank to the
pump, particufarly the suction hoses at the
fuel tank and pump wihich, if they have are
cracked, may not affow fuel to the fuel pump.
it is also possible for the fuel pump
diaphragm to rupture internally and leak fuet
into the crankcase. If you have excess fus!
consumption or fuel smell, and you can't find
any external fsaks, check the condition of the
engine oil for any signs of fust mixing with the
engine off; the off level wilf usually be abnor-
mally high and the off wilt be thinned out and
have a fuet smell,

3.0 litre engine

1 Relieve the fuel system pressure by
remaving the fuei pump fuse from the driver
gide kick panel fuse box.

2 Start the engine and allow it to idle until
it stalls.

3 Crank the engine for another three sec-

prids.
4 Refit the fuel pump fuse. This completes

" the procedure for refieving the fuel pressure.

it is now safe io disconnect fuel fittings on
this model. ’
%  Disconnect the fuel supply hose where it

E
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connects o the vapour separator at the car-
burattor. Cap the outlet of the vapour separa-
tor. The vapour separator resembles a small
fuel filter with three spigots located at the
carbureattor.

6 Connect a fuel pressure gauge te the
fuel supply hose.

7 Turn the ignition switch ON and read the
fuel pressure. The pressure must be approxi-
mately the value listed in this Chapter's
Specifications.

8 FRAemove the gauge and place the fuel
hose inio an approved petrol container.

S Energise the fuel pump again and
observe the guantity of fusl pumpead nta the
container to chack the fuel pump voluma.

10 If the fuel pump does not appear to
operate, turn the ignition switch to ON and
listen for its buzzing from the ares of the fuel
tank. If it operates, check for a clogged fuel
filter or a collapsed line.

11 K you cannot hear it run, remove the
access cover from the fuel tank (refer to Sec-
tion 4),

12 Disconnect the witing from the fuel pump
and check for voltage between the grsen and
red wire and earth with the ignition switch ON.
if there is no voltage, check the fusl pump fuse
and the engina control fuse in the fuse box.
Also check the fuel pump glactronic control
unit, located balow the fuss box.

13 if there is voltage, yet the fusl pump will
not operate, renew it

4.2 litre engine

Refar fo iflustration 2.14

14 Disconnect the fuel line from the carbu-
rettor and refit a T-fitting. Connect a fus!
pressure gauge to the T-fitting with a section
of fuel hose (=2 Mustraticn),

15 Pinch the small fuel return hose at the
fuel pump using locking pliers or remove the
hose and plug it.

16 Start the engine and allow it to idle. The
prassure on the gauge shouid fall within the
valuas listed n this Chapter's Specifications.
It should remain constant and return to zero
-slowfy when the enging is shut off. Note: /f
the engine will not start, crank the engine untif
you get a reading on the gauge.

17 An instant pressure drop indicates a
faulty outlet valve and the fuel pump must be
renewed.

18 |f the pressure iz too high, check the air
vent o see if it is plugged before renewing
the pumgp.

18 If the pressure is too low, be sure the
fusl hoses and lines are in good shape and
not plugged, then renew the pumpp.

20 Remove the gauge and place the fuel
hose into a container.

21 Crank the engine with the starter and
ohserve the quantity of fuel pumped into the
container to check the fuel pump volume.

Compare the reading to the Specifications

“listed in thig Chdpter.” ~ 7

22 Obssrve the fusl pump to see if thare is
any fual escaping from tha weep hole. If there
ig, it must be renewed at once.

2.14 Connect the fuel pressure gauge into
the fuel inlet ling with a T-fitting

3  Fuel lines and fittings -
inspection and renewal

Warning: Pefrof is extremely flammable, so
take extra precautions when you work on any
part of the fuef systern. See Warming in Sec-
tion 1.

Inspection

1 Once in a while, you will have 10 raise
the vehicle to service or renew some compo-
nent (an exhaust pipe hanger, for example).
Whanever you work under the vehicle, always
inspect the fuel lines and fittings for possible
darmage or deterioration.

2 Check all hoses and pipes for cracks,
kinks, deformation or obstructions.

3  Make sure ail hose and pipe ¢lips attach
their associated hoses or pipes secursly to
the underside of the vehicle.

4 Verify all hose clamps attaching rubber
hoses to metal fuel lines or pipes are snug
enough te insure a tight fit between the hoses
and pipes.

Renewal

5 If you must renew any damaged sec-
fipns, use hoses approvad for use in fuel sys-
tems or pipes made from steel only (it's best
to use an originail-type pipe from a dealer
that's already flared and pre-benty. Do not
refit substitutes constructed from inferior or
inappropriate material, as this could result in
a fuel leak and g fire,

G Always, before detaching or disassem-
bling any part of the fuel line system, note the
rauting of alt hoses and pipes and the orien-
tation of alt clamps and clips to insure that
renawal sections are refitted in exactly the
Barme manner.

7 Before detaching any part of the fuel
system, be sure to relieve the fuel tank pres-

sl by refoving the fuel fillercap. T

2 Always use naw hese clamps after loos-

ening or removing them,
8  While you're under the vehicle, it's a
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4.3 The fuel tank is equipped with a drain
plug [arrow} - drain it inte an approved
safety container

4.5b When the carpet is folded back, the
access panel is revealed

good idea to check the following related
compaonenta:

a) Check the condition of the fuel filter -
make sure that it's not cfogged or dam-
aged (see Chapter 1).

B} inspect the evaporative emission controf
(EVAF} system. Verffy that alf hoses are
atfached and in geod condition (see
Chapter 6).

4  Fuel tank - removal and refitting

Refer fo ilfustrations 4.3, 4.4, 4.5a, 4.50, 4.6,
4.7aand 4.7b

Warning: Petrol is extremely flammable, so
take oxtra precautions when you work on any
part of the fuef systern. See Warning in Sec-
tion 1.

Mate: The folfowing procedure is much easier
to perform if the fuel fank is ernpty. Most
tanks have a drain plug for this purpose. If the
tank does not have a drain piug, or if the drain
plug is damaged, drain the fuel into an
approved fuel confainer using a commercially
avaifable siphoning kit (NEVER start the

4.4 Remove the tie-downs from
the rear floor area

bited

4.6 Remove the four screws securing
the acecess panel

siphoning action by mouth) or wait untit the
fuel tank s nearly ermpty.

1 Remove the fuel tank filler cap to reflieve
fued tank pressure. On 3.0 litre maodels, refieve
the fuel system pressure {refer to Section 2},
2  Detach the gable from the negative ter-
minal of the battary.

3 if the tank has a drain plug, remove it
and allow the fuel to collect in an approved
petrol container [see illustration).

4 Remove the tie-downs from the #oor of
the rear of the vehicle {see ilustration}.

&  Remove the carpet edge trim from tha
rear door area [see illustration). Fold the
carpet forward {see illustration}.

6 Remowve the fuel tank access cover and
set it aside [see illustration).

7  Disconnect the hoses and the wiring
[see illustrations). Note: Be sure to plug the
hoses fo prevent leakage and contarnination
of the fuef system.

8  Raise the vehicle and place it secursly
on jackstands.

¥ Remove the stone shield from the right
side whesl housing.

10 Loosen the glamps which securs the
filler and vapour tubes.

4.7a Disconnect the hoses at ihe tank

11 Remove the fuel tank pratecior from the
botiom of the fusl tank.

12 Support the fuel tank with a floor jack or
have an assistant help you to steady it. Posi-
fion a piece of wood between the jack head

4.7k Discannect the wiring at this
connector - not at the tank itself
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6.9 The 4.2 litre fuef pump is a conventional mechanical unit

maunted to the side of the engine with an insulator

and the fuel tarnk to protect the tank. Remove
the fuel tank retaining bolts and lower the
tank carefully. Make certain that the tubes
and hoses are free as it comes out.

13 Refitting is the reverse of rermoval.

5  Fuel tank cleaning and repair -
general information

1 All repairs 1o the fuel tank or fifler nack
should be carried cut by a professional who
has axperience.in this critical and potentially
dangerous work.”Even after cleaning and
flushing of the fuef systern, explosive fumes
can remain and ignite during repair of the
tank.

2 If the fuel tank is removed from the vehi-
cle, it shouid not be placed in an area where
sparks or open flames could ignite the furnes
coming cut of the tank. Be especially careful
inside garages where a natural gas-type
appliange ig located, because the flame
cotid cause an explosion.

6 Fuel pump - remeval and refitting

Warning: Petrol is exiremely fammable, so
take extra precautions when you work on any
part of the fuef systern. Sse Warning in Sec-
tion 1.

3.0 litre engine

1-- - Remave the access cover from the floor
of the réar of the yehicle {refer o Section 4).
Ralieve the fual system pressure (refer to
Sectlon 2)

2

nnéct the fuel hoses and the wiring

is
[see Sectlon 4.
8  Remove the fuel pump/fuel level sender
_boits from the fuel tank-sovgr, — ——-- - e
4 Very slowly.and carafully Iift the entire
assembly from the fuel tank. Bo not aliow the
float arm to become bent whils remaving it
{see Seclion 7).

5  Remove the fuel pump from the assem-
bly.

B8 Refitting is the reverse of removal.
Check the condition of the cover O-ring and
renew it if necessary.

4.2 litre engine

Refer to ustration 6.9

7 Disconnect the negative battery cable.

8  Hemove the hoses from the fuel pump.
|_abel the two larger hoses o avoid confusion
later,

9  Remove the fugl pump and its insulafor
from the engine [see illustration).

10 Check the insulator for damage and
renew it if necessary.

11 Clean the fuel pump, insulator and
engine mounting surfaces tharoughly. Renew
the gaskets.

12 Refitting is the reverse of removal.

7 Fuel level sending unit - check
and renewal

Warning: Petrol is extremely flammable, so
take extra precautions whert you work on any
part of the fuel system. See Warning in Sec-
tion 1.

Check

Befor to ustrations 7.8a and 7.8H

1 Before performing any tests on the fuel
fevel sending unit, completely fill the tank
with fuel.

2  Rermove the access cover from the Tloor
of the rear of the vehicle {refer 1o Section 4).
3 Disconnect the fuel level sending unit
electrical connector located near the top of
the fuel tank. Do not disconnect the wirss
from the fuel tank itself,

-4 - --Position the ohmmeter probes onto-the-

G and £ tarminals of the electrical connector
and check the resistance. On 3.0 litre mod-
alg, these ars the two terminals closest to the
tab on the connectar.

7.8a Hold the float in the FULL position and record

the ohmmeter reading

7.8 With the float in the EMPTY position,
again record the ohmmeter reading

5  With the fuel tank completely full, the
resistance should be about 5 ohms.

8  Drive it until the tank is nearly empty and
then reconnect the ohmmeter.

¥ Check tihe resistance. The resistence of
the sending unit should be about 80 ohms.

8  If the readings are incorrect, renew the
sending unit. Note: The test can also be per-
formed with the fuel level sending unit
removed from the fuel tank. Using an ohm-
meter, check the resistance of the sending
urit with the swing arm completely down
ftank empty) and with the arm up (tank fulf).
The resistance should change steadify from
80 chms to approximately 5 ohms (see ilius-
trations).

Renewal

Refer to ifustrations 7.11, 7.7122 and 7.12b

g  On 3.0litre vehicles, relisve the fuel sys-
-tem pressure {refer 1o Section.2). - -

10 Disconnect the hoses and wlrmg (see

Section 4).

11 Bemove the cover screws from the top

of the fuel tank {sea illustration),
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7.11 The fuel tank cover can be removed
after disconhecting the wiring and hoses

]

bttt

7.122 Be extremeiy careful as you lift the
agsembly from the fuel tank -
itis very delicate

the air pre-heater off before unboiting it from the wheel housing

12 Carefully angle the sending unit out of
the opening without darmaging the fuel levet
float located at the bottom of the assembly
(see illustrations).

i3 Disconnact the electrical connectors
fram the sending unit.

14 Remove the screw from the side of the
sending unit bracket and separate the send-
ing unit from the assemily.

15 Refitting is the reverse of removal.

8 Air cleaner housing - removal
and refitting

Refer fo ifustration 8.8 ]

Note: Aefer to Chaptar 1 for removal and ser-
vice procedures for the air fifter and the
cyclone pre-air fitter.

1 Rermove the air filter from the air cleanar
housing {see Chapter 1}

2  Remove the bolt securing the air cleanar
0 the heat riser.

3 Disconnect any vacuum hoses or elec-
trical connectors that would interfere with air
cieaner removal and mark them with pieces

of numbered tape for reassembly purposes.
4  Remove the bolis frem the air cleaner
bracket to the engine.

5 Lift the air cleaner assembly from the
engine compartment.

8 Loosen the clamp at the cyclons pre-air
cleamsr and then remova the heat riser unit
{see Dilustration).

7 Remowve the cyclone pre-air cleaner
from the inner wheel housing.

8  Refitting is the reverse of remaval.

9 Accelerator cable and hand
throttle cable - removal, refitting
and adjustment

Accelerator cable
Refer fo ilfustrations 8.1 apd 8.2

Removal

1 Remove the accelerator cable from the
throtile linkage by first opening the throttle
full ang then disconnecting the cable {see
iHustration).

7

7.12b Always check the condition of the
Q-ring - it must not be cracked
or hardaned

44

A s

8.6 Loosen the eyclone pre-air fitter clamps and pull the duct and 9.1 Hold the throttle fully open and then disconnect

the cable from it

2 Loosen the accelerator cable focknuts
and remove the cable from the bracket
assembly (see illusiration).

3  Remove the cable from the throttie
pedal inside the vehicla.

8.2 Two spanners will be neaded ic
remove the cable housing from
the adjustment bracket
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4 Remove the cable brackets.
5  Pull the cakle assembly through the fire-
wall into tha vehicle,

Refitting

6  Refitling is the reverse of removal. Note:
To prevent possible interference, fexible
components thoses, wires, etc.) must not be
routed within 50 mm of moving parts, unfess
rauting is controfled by brackels, efc.

7 Operate the accelerator pedal and
check for any binding condition by com-
pletely opening and closing the throttie.

8  If necessary, at the engine compartment
side of the firewall, apply sealant around the
accelerator cable to prevent water and hot air
from entering the passenger compartment.

Adjustment

8 There is no specific adjustment on this
type of accelerator cable but it is necessary
to check that there is & smalt amount of
freeplay in the cable when the throttle pedal
is released completely and that the carburet-
ter throttle is near full open when the pedal is
prezged to the floor,

10 Have an assistant operate the throttle
pedal while you observe the carburettor and
the cabie. Make ceriain that the hand throttls
is fully released

Hand throtﬂe cabfe

Refer to Mustrations 9.12a and 9.12b

11 The hand throttle cable is removed and
refitted in & similar manner. Discorinect the
tower end from the throttle pédal..

12  Remove the hand throttle control knob
from the cable end shaft by removing the
outer cover of the knob first (see illustra-
tians). _

13 Unscrew the retaining nut from the
dash.

14 Pull the shaft through the dash opening.
18 Make certain that the adjustment of the
hand throtile cable allows aderjuate freeplay
in the cable so that the carburettor can fully
return to the idle position when the knob is
turnad fully countar-clockwise.

10 Carburettor - diagnosis and
averhall

Warning: Petrof /s exirernely flarmmable, so
take extra precautions when you work on any
part of the fue! system. See Warning in Sec-

tion 1.

Diagniosis

1 Athorough road test and check of car-
burettor adjustments should ke daone befors
any major carburettor service. Specifications
for sorne adjustments are listed on the Vehi-
cle Emissions GControl information (VECH
~ label found in the engine compartment.

2 'Carburettor problems usually show up
as finoding, hard starting, stalling, severe
hackfiring and poor acceleration. A carburet-
tor that's leaking fuel and/or covered with wet

9.12a Pull the cover from the hand
throttle knob and then remove the knob

looking deposits definitely needs attention.

3  Some performance complaints directed
at the carburettor are actually a result of
loose, out-of-adjustment or malfunctioning
engine or electrical components. Others
develop when vacuum hoses leak, are dis-
connected or are incorrectly routed. The
proper approach to analysing carburettor
problems should include the following items:

g inspect all vacuum hoses and actuators
for feaks and correct refitting [see Chap-
ters 1 and 6).

b Tighten the inlet manifoid and carburet-
tor mounting nutstholts evenly ang
securafy.

¢} Perform a compression test and vacuum
test (see Chapter 2C).

d) Clean or renew the spark plugs as nec-
essary {see Chapter 1},

&} Check the spark plug wires [see Chap-
ter 1}

1} Inspect the ignition primary wires.

G Check the ignifion timing ffolfow the
instructions printed on the Emissions
Controf Information fabef).

f) Check the fuel pump pressurelvolume
{see Section 2).

{) Check the heat control valve in the air
cleaner for proper operation (see Chap-
ter 1).

B Checkirensw the air filter element {see
Chapter 1).

k} Check the PCV system (see Chapter 6},

I} Check/renew the fuel filter {see Chap-
ter 1). Afso, the strainer in the tank could
be restricted.

m) Check for a plugged exhaust systern.

n Check EGR valve operation {see Chap-
ter ).

o) Check the choke - it shouwld be com-
pletely opern at normal engine operating
ternparature {see Chapter 1),

p) Check for fuel leaks and kinked or
dented fuel ines (see Chapters 1 and 4).

q} Check accelerator pump operation with -

the engine off frernove the air cleanar
cover and operate the throttlsé as you
faok into the carburettor throat - you

9.12h The retainer unscrews to allow the
cable to be pushed thraugh the dash

showld see a stream of patrof enter the
carburettor).

1 Check for incorrect or bad petrof.

s} Check the valve clearances (if applica-
big} and camshaft fobe lift (see Chapters
1and 2)

1l Have a dealer service department or
ather repair shop check the electronic
engine and carburettor cantrols.

4 Diagnosing carburetior problems may
require that the engine be started and run
with the air gleaner off. While running the
engine without the air ¢cleaner, backfires are
possible. This situation ig likely to ocour if the
carburettor is malfunctioning, but just the
removal of the air cleaner can tean the fuel/air
mixture enough to produce an engine back-

Tire. Warning: Do not position any part of

your hody, especially your face, directly over
the carbursttor during inspection and servic-
ing procedures. Wear eye protection!

Overhaul

5 Once it's determined that the carburet-
tor needs an overhaul, several options are
available. If you're going to attempt to over-
haul the carburettor yourself, first abtain a
good-quality carbursttor rebuild kit {which
will include all necessary gaskets, internal
parts, instructions and a parts list). You’ll also
nead somée special solvent and a means of
blowing out the internal passages of the car-
burettor with air.

6 An alternative is to obtain a new or
rebuilt carburettor, They are readily available
from dealers and auto parts stores. Make
absolutely sure the exchange carburatior is
identical to the orfginal. A tag is usually
attached to the top of the carburetior or a
number is stamped on the float bowl, It will
help determine the exact type of carburstior
you have. When obtaining a rebuilt carburet-
tor or a rebuild kit, make sure the kit or carbu-
rettor rnatches your application exactly,
Seemingly insignificant differences can make
& large differerce in engine performancs.

7 if you ghoose to overhaul your own car-
burettor, allow encugh time to disassemble it

R W S Y, T
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11.8 Test the choke wire [arrow) for battery voltage
with the engine runming

carsfully, soak the necessary parts in the
elganing solvent {usually for at least one-half
day or accarding to the instructions listed on
the carburettor cleaner) and reassemble i,
which will usuaily take much longer than dis-
assembly. When disassembling the carburet-
tar, maich gach part with the illustration in
the carburettor kit and lay the parts out in
order on a clean work surface, Qverhauls by
inaxperienced mechanics can result in an
engine which runs poorly or not at all. To
avoid this, use carg and patience when disas-
sembling the carburettor so you can
reassembie it correctly.

8 Because carburettor designs are con-
stantly modified by the manufacturar in order
to mest increasingly mare stringent amis-
sions requlations, it isn’t feasible 10 include a
step-by-step overhaul of each type. You'll
receive a detailed, well illustrated set of
instructions with the carburettor everhauk kit.

11 Carburettor adjustments and
checks

Note: These carburettor adjustments are
strictly in-vehicle adjustments. During over-
haul, refer to the instructions included in the
overhaul kit for complete proceduras and any
additional adjustrnents that are required,

Fast idle speed

1 Warm up the engine.

2 With the engine turned off, open the
throttie slightly and then position the fast idle
cam to the second step.

3 Start the engine but do nat aperate the
throttle or the fast idle cam setting will be
fost.

4  Check the idie speed with an ascurate
tachometer. Compare the reading with the
value listed in this Chapter's Specifications.

5  Adjust the fast idle speed by turning the
fast idie adjustment screw untit the engine
rpm is correct.

11.14 Take the measurement for the vacuum lreak adjustment

between the choke Blade and the wall of the air hom [arrow}

Idle mixture

Note: Be sure to check the igmnition Hming,
the condition of the spark plugs and spark
plug wirss and, if necessary, perform a comi-
piete tune-up before attempting fo make the
folfowing carbursttor adjusiment. Oftern,
problems with the mixture are due to a vac-
wum feak (see Troubleshoating at the front of
this manual and the vacuum gauge checks in
Chaptear 20).

& Refer to Chapter 1 for idie spsed and
mixture adjustments.

Automatic choke

Refar to iffustration 11.8

7  Refer to Chapter 1 for basic maints-
nance checks of the automatic choke. it
should be fully closed when the engine is
cold and nat running and fully open when it is
warm. The index marks on the cover of the
choke thermostat must be aligned.

8 if the choke does not open, check far
battery voltage at the wire connecied ta the
choke {see fustration). The engine must be
running for this test.

9 1f thers is pawer to the choke and the
choke fails to open, then the choke therma-
stat is defective. Renew i,

10 f there is no power to the choke, check
the wiring in the circuit and the choke relay.
The choke refay is located in the relay centre
near the hattery.

Vacuum break
Refer to iflustration 11.14

11  Make certain that the engine is cold.
Open the throttle and allow it to return. The
choke should be totally closed.

11.15 The fuel cut solenoid (arrow) is
jocated on the side of the
carburettor body

12 Use a hand vacuum pump to apply vac-
uum fo the vacuurn break diaphragm.

13 Genily push the rod towards the choke
breaker.

14 Use the shank of a drill bit to measure
the clearance between the bore and the
choke blade [see illustration). Compare it to
the figure listed in the Specifications in this
Chapter.

-Fuel cut solenoid valve

Refer to fMfustrations 11.15 and 11.16

15 Disconnect the wiring to the fuel cut
solenoid (see illustration).

16 Touch fused jumpear wires from the bat-
tery to the terminals shown (see illusteation}.
The fuel cut solenoid should energise when
the power is applied. If it does not, renew it.

11.16 The fuel cut wiring

connectors with the
terrminal positions

-)

5D §

J A 4.2 fitre manual fransmission
8
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4.2 lftre automatic
FransmisSion
C 3.0 fitre model
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Throtile valve switch
{autornatic transmission

models)

Refer to flustration 11.19

17 Warm-up the engine and check the idle
speed {refer to Chapter 1), Tum the engine off.
18 Disconnect the wiring from the throtile
sensor and also the throttle valve switch.

18" Attach an chmmeter as shown {see
illustration). Start the engine and allow it to
idle, ,there should be continuity (zero resis-
tance) between tarminals A and B.

20 Raise the engine RFPM slightly (100 to
400 RPM) and check that it switches open
{infinite resistance).

21 If it doesn’t, rotate the throtile switch
until it the meter indicates an open circuit.
Connect all of the wiring after rechecking the
setting.

Choke manual control

22 Check that the choke s completely
open when the knob is pushed in and that it
is flly closed when It is pulled out. -

Accelerator pump

23 Opergte the throttie manually with the
engins turned off,

24 Look into the top of the carburettor with
the choke heid fully open. There should be a
steady stream of fuel sprayed.

25 If the fuel stream is poor in-quality, the
accelerator pump must be serviced.

Fast idle actuator

Refer to iffustration 11.28

26 Warrn-up the engine and allow it to idle
in neutral with the air conditioner off.

27 Turn the air conditioner on. The idle
speed should increase. Refer to the Specifi-
cations in this Chapter far the correct fast idle
actuator engine speed.

28 Turn the adjusiing screw fo make an
adjustment (see illustration). The screw is
locatad on the top of the actuator on auto-
matic transmission madels. On manyal mod-
gis, it is at the actuator lever.

AL

—

11.19 The throttle switch
test connections

ol []
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Fast idle dashpot

29 Warm-up the engine. Check the idle
speed and mixiure (refer to Chapter 1).

30 Rotate the throttle by hand and observe
the engine speed when the tip of the dash
pot touches the lever on the throttle. Com-
pare the speed to the value listed in this
Chapter's Specifications.

31  Turn the adjusting screw on the end of
the dash pet to make adjusiments.

32 Rev the engine and check that the
engine speed drops from 2,000 rpm to 1,000
rpm in about three seconds,

Fuel level check

Refer to ilfustration 11.33

33 With the vehicle level and the engine
idling, observe the level of the fusl through
the sight glass in the carburettor side cover. it
should be approximately in the middle of the
glass {see fllustration).

Fuel return solenoid

(3.0 litre engine}

34 The fuel return solenoid shouid allow a
large quantity of fuel to be returned 1o the fue!
tank at low engine speeds. As the engine
speed increasas above 1,250 to 1,400 rpm,
the amount returned shouid diminish,

35 To check the solenoid, remove the
return hose and observe the flow of fuel into a
cantainer as the engine speed is raised

above idle.

36 Connect a fused jumper wire to the
wiring connector. With battery voltage
applied, it should be easy to blow through the
hose. With battery power removed, it should
be difficult,

12 Carburettor - removal and
refitting

Warning: Petrof is extremely flammable, so
taxe extra precautions when you work on any
part of the fuel systern. See Warning in Sec-
tion 1.

Removal

1 Disconnect the negative battery cablae.

2  Remove the fuel filer cap to relisve fuef
tank pressure. On 3.0 ktre models, folow the
fuel prassure relief procedurs in Section 2.

3 Remove the air cleaner housing {see
Section 8).

4  Disconnect the accelerator cable from
the throttle lever (see Section @),

5  Clearly label all vacuum hases and fit-
tings, then disconnect the hoses.

8  Qisconnect the fuel iing from the carbu-
rettor. .

7 Label the wires and terminals, then
unplug 2 the electrical connectors.

8 Remove the mounting fasteners and
detach the carburettor from the iniet mani-

¥

11.33 The fual level can be seen through the
sight glass located on the side caver
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13.2a Check all of the rubber mounts for deterioration

foid. Remove the carburettor mounting gas-
ket, Stuff a rag into the inlet manitald open-
ings to prevent debris from entering.

Refitting

9 Use a gasket scraper to remove alfl
traces of gasket material and sealant from
the inlet manifold (and the carburettor, if it's
being refitted), then remove the shop rag
from the manifold openings. Clean the mating
surfaces with lacguer thinner or acetone.

10 Place a new gasket an the inlst mani-
fold.

11 Pasition the carburettor on the gasket
and refit the mounting fastenars.

12 To prevent carburettor distortion or
damage, tightsn the fasteners securely in a
criss-cross pattemn, 1/4-tum at a time.

13 The remaining refitting steps are the
reverse of removal.

14 Check and, if necessary, adjust the idle
speed (see Chapter 1),

15 |f the vehicle is equipped with an auto-
matic transmission, refer to Chapter 7B for
tha kickdown linkage adjustment procedure.
16 Stert the engine and check carefully for
fual leaks.

13 Exhaust system - servicing and
general information

Fefer to Mlustrations 13.2a, 13.2h and 13.2¢

Warning: fnspection and repair of exhaust
system components should be done only
after encugh time has elapsed after driving
the vehicle fo allow the system components
to coof completaly. Also, when werking under

13.2k Inspect the ends of the muffler for signs of rust - a

screwdriver can be used as a probe if the material iooks thin

the vehicle, make sure it is sscurely sup-
ported on jacksiands.
1 The exhaust system consists of the
exhaust manifold, the exhaust pipe, the muf-
fler, the tailpipe and all connecting pipas,
brackets, hangers and clamps. The exhaust
systemn is attached to the body with mounting
brackets and rubber hangers. If any of the
parts ars improperly refitted, excessive noise
and vibration will be transmitted to the body.
2  Conduct regular inspections of the
exhaust system to keep it safe and guist.
Laok for any damaged or bent parts, open
seams, holes, loose connections, excessive
corrosion or other defects which could allow
exhaust fumes to enter the vehicle {see illus-
trations). Detariorated exhaust system com-
porents sholld not be repaired; they should
be renewed.
3 If the exhaust system components are
extremely corroded or rusted together, weld-
ing ecquipment will probably be reguired to
remove them. The convenient way to accom-
plish this is to have a muffler repair shop
remove the corroded sections with a cutting
torch. if, howsver, you want to save money
by deing it yourself {and you don't have a
welding outfit with a cutting torch), simply cut
off the old components with a hacksaw. If
you have compressed air, special pneumatic
cutting chisels can also be used. If you do
decide to tackle the job at home, ba sure to
wear safety goggles 1o protect your eyes
from metal chips and work gloves to protect
your hands.
4 Here are some simple guidelines to fol-
law when repairing the exhaust system:

a} Work from the back {o the front when

removing exhaust system components,

sl Lo =F

13.2¢ Look at the steel mounts (arrow) to
see if they are beginning to erack

b) Apply penetrating ail to the exhaust sys-
tem component fasteners to make therm
sasier fo remove.

¢} Use new gaskets, hangers and clamps
when refitiing exhaust sysfem compo-
nefits.

o} Apply anti-seize compound o the
threads of all exhaust system fasteners
during reassembly.

e} Be sure to affow sufficient clearance
between newly refitted parts and all
poirts on the underbody to avoid aver-
heating the floor pan and possibly dam-
aging the interior carpet and insuiation.
Pay particularly close attention to the
catalytic converter and heat shiefd.
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Fuel and exhaust systems -
fuel injected petrol engines
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Section Section
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Catalytic converter .. .. See Chapter 6 Fuel lines and fittings - inspection and renewal 4
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Sae Chapter 1
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Nm
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1 General ifformation

The fuel system consisis of a fuel tank,
an electric fuel pump {located in the fuel
tank}, fuel injectors, a fuel pressure regulator,
an air cleaner assembly and a throttle body
unit.

Electronic Combustion
Conirol System (ECCS}

Electronic fuel injection uses timed
impulzes to inject the fuel directly inio the
intake port of each cylinder. The injectors are
controlled by the Electronic Control Unit
{ECU). The ECU monitors various engine
parameters and delivers the exact reguired
amount of fuel, into the intake ports. The
throttle body serves only to control the
amount of air passing inte the system.
Because each cylinder is equipped with an
injector mounted immediately adjacent to the
inlet valve, much better control of the fusl/air
mixture ratio is pessible,

Fuel pump and lines

Fuel is circulated from the fusl tank to
the fuel injection sysiem, and back to the fusl
tank, through a pair of metal lings running
along the underside of the vehicle. An electric
fuel pump is attached 10 the fuel sending unit
inside the fual tank. A vapour return system
routes all vapours and hot fue! back to the
fuel tank through a separate retumn line.

The fuel pump will operate as long as
the engine is cranking or running and the
ECU is receiving ignition reference pulses
from the electronic ignition system ({see
Chapter 5). If there are no reference pulses,
the fusl purmp will shut off after 5 seconds.

Exhaust system

The exhaust system includes an exhaust
manifold fitted with an exhaust oxygen sen-
sor, a catalytic converter, an exhaust pipe,
and a muffier.

The catalytic converter is an emission
control device added to the exhaust system
to reduce pollutants. A singls-bed converter
is used in combination with a three-way
{reduction} catalyst. Refer to Chapter & for
mors mforma‘non regardmg the catalyhc con-
viiter. ’

2 Fuel pressure refief

Warning: Fetrol is extremely flarnmabile, so
take extra precautions when you work on any
part of the fuel system. Don’t smoke or aflow
open. ﬂames or. bare light bulbs near the work
area, and.don’t work i in a garage where a nat-
uraf gas rype appf;ance (such as a wat‘er

b

B
D|E}F
 I— |
T

3.2 Connect an voltmeter to terminals A
{+) and B (-] of the fuel pump chassis
harmess connectar - battery voltage

should be present for § seconds when
the ignition key is switched ON

3.3 Fuel pump relay terminal jacations.
Connect a fused 12 volt jumper wire
to terminal 1 and an earth jumper to

terminal 2 - there shouid then be
continuity across terminais 3 and &

Mag up any spifls immediately and do not
sfore fuel-soaked rags where they could
ignite. The fuel system is under constant
pressure, 50, if any fuel lines are o be discon-
rected, the fual pressure in the systerm must
be refieved first. When vou perform any kind
of work on the fuel system, wear safety
@lasses and have a Class B type fire extin-
guisher on hand.

1 Befare servicing any fuei system com-
ponent, you must relieve the fusl pressure to
minimise the risk of fire or personal injury.

2 Remove the fuel filler cap - this will
refieve any pressure built up in the tank,

3 Locate the fusl pump fuse. It is located
in the electrical relay centre near the battery.
Remove the fuse.

4 Start the engine and wait for the engine
to stall, then operate the starter for approxi-
mately ten seconds. Refit the fuel pump fuse.
5 The fuel system is now depressurised.
Note: Prace a rag around the fuel fine before
removing any hose clamp or fitting to prevent
any resfdual fusl from spiffing oo the engine.
6  Before working on the fuel system, dis-
cannect the cable from the negative terminal
of the battery.

3 Fuel pump/fuel pressure - check

Warning: Petrofl is exfremely flammable, so
take axtrg precautions when you work on any
part of the fuef system. Don't smoke ar affow
open flames or bare-light butbs near the work
ares, and don't work in a garage where a nat-
ural gas-tvpe appliance (such as a water
heater or a clothes dryer) with a pflot fight is
present. Since petrof is carcinogenic, wear
fatex gloves when there’s a possibility of
being exposed fo fuel, and, if you spill any
fual on your skin, rinse it off immediately with
spap and water. Mop up any spifis immed/-
ately and donot store fual- soaked rags where
they . coufd rgmre The fuel system is under
constaint pressure, so, if any fuel fines are to
be disconnected, the fuef pressure in the sys-
tem must be re!re-.-‘ed first.- When.] Yoti parform
any kind of work on the fusl system, wear
safefy g!asses‘ d have g Class® B type fire
exfmgwsher on.
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Fuel pump circuit check

Refer to flfustrations 3.2, 3.3 andt 3.4

1 Turn the ignition ON and listen at the
fuel tank for the sound of the fuel pump run-
ning. The fuel pump should aperate for 5 sec-
ond after the ignition is switched on, then
shut off.

2 If the fuel pump does not operate, locate
the fuel pump cennector at the fuel tank, dis-
connect the connector and connect a voft-
meter to terminals A [negative) and B (posi-
tive) of the chassis harness connector (see
illustration}. Turn the ignition On, battery
voltage should be indicated on the meter. If
battery veltage is indicated and the fuel
pump does not operate when connected,
renew the fusl pump. If battery voltages is not
indicated, check for continuity between the
chassis hamess terminal A and earth. If conti-
nuity is not present, repair the earth circuit
and retest fthe fuel pump earthing peint is
located inside the passenger compariment
behind the right kick pansl).

3 If the fuel pump is not receiving batiery
valtage on terminal B of the fuel pump con-
nector, check the fuel pump relay in the
engine compartment. Remove the relay and
connect an chmmeter to terminats 3 and 5
{see illustration). Using fused jumper wires,
apply battery voltage and earth connections
to terminals 1 and 2 of the relay. The relay
should click and continuity should be indi-
cated on the meter {zero resistance). 1f the
reday does not operate, renew the relay.

4 If the relay is good, check for battery
voltage to the relay. With the igniticn
switched ON and the relay removed, there
should be battery voltage at terminais 1 and &
in the relay socket (see illustration). i no

1 2

TQTﬁl-db-a 4 HJ'AYNES

3.4 Mith the |gmt|on Ot there; should be
baitery vcltage at terminals 1 and 5 of
ﬁw fuei pump relay socket

sow
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3.7 A hand vacuum pump like this is the best way to apply

vacuum to the fuet pressure regulator

veltage is present at the relay socket, check
tor an open circuit between the relay socket
and the ignition switch and/or fuse box (don't
forget to check the fuses and fusible links).
Check for continuity between terminal num-
ber 2 of the refay socket and the ECLL If the
circuits are good the ECU is probably defec-
tive.

Fuef pressure check

Refer o Mustration 3.7

5  Relieve the fuel system pressura (sos
Section 2),

& Discannect the fuel inlet hose at the fuel
rail and connect a fuel pressure gauge with a
T-fitting and short section of hoss betwean
the fus! inlet hose and the fuel rail.

7  Disconnect and plug the vacuum hose
from the fuel gressure regulator and connect
a hand-held vacuum pump to the regulator
(see illustration). Start the engine and read
the fuel pressure gauge without vacuum
applied to the fuel prassure regulator. Apply
vacuum te the regulator and check the fusl
pragssure again. The fusl pressure should
decrease as vacuum increases. Compare
your readings with the values listed in this
Chapter's Specifications. Note: On 1994 and
previous modefs, there is a vacuum cut-off
switch (PRVR. switch) refitted between the
fuel pressure regufztor ang the vacuum
source. If it is functioning properly, it will
increase e fual pressurs during the first few
rminutes affer hot start-up to 294 kPa.

8  Reconnect the vacuum hose to the reg-
uiator and check the fusl pressure at idle,
comparing your reading with the value listed
in this Chapter's Specifications. Disconnect
the hose and watch the gauge - the pressure
shoutd jump up to the maximum specified
pressure as soon as the hoese is discon-
nected. If the pressure at idle was tog high
{with the hose disconnected), connect a vac-
uum gauge to the hose and check for vac-
uum. If there is no reading on the gauge,
check the air intake plenum and inlet mani-
fold for a vacuum leak.

2-7mm
X ] 1-_ Hose
PTQ [
p— . T Ty
| !
N =
——Clip
C—-3mm

4.6 When attaching a sectioh of rubber hose to a metal fuef line,
ke sure {o overlap the hose as shown and secure it to the line
with a new hose clamp of the proper type

9 If the fuel pressure is LOW, pinch the
fuel return line shut and watch the gauge. Iif
the pressure doesn't rise, the fuel pump is
detective or thers is a restriction in the fuel
feed line (possibly the fusl filter).

0 If the indicated fuel pressure is too high,
relieve the fusl pressure (see Section 2}, dis-
connect the fuel return line and blow through
it to check for blockage. if there is no block-
age, ranew the fusl pressure regulator (see
Section 11),

1t Carefully remove the fuel pressure
gauge. Be sure to cover the fitting with a rag
befare loosening it. Wipe up any spilled
petrod.

12 Start the engine and check for leaks.

4  Fuel lines and fittings -
inspection and renewal

Warning: Petrof is extremely flammable, so
take extra precautions when you work on any
part of ithe fuel system. Don't smoke or aflow
open flames or bare fight bulbs near the work
area, and don't work in a garage where a nat-
ural gas-type appfiance (such as a water
heater or a clothes dryer] t is present, Since
petrof is carcinogenic, wear latex gloves
when there's a possibility of being exposed fo
fuel, and, if you spill any fual on your skin,
rinse it off immediately with soap and water.
Mog up any spiils immediately and do not
store fuel-soaked rags where they could
fgnite. The fuel system is under constant
pressure, so, if any fusl lines are to be discon-
nectad, the fuef pressure in the system must
be rafieved first. When you perform any kind
of work on the fuel systermn, wear safety
glasses and have a Class B type fire exfin-
guisner on hand.

Inspection

1 Once in a while, you wilt have to raise
the vehicle to service or rengw some compo-
nent (an exhaust pipe hanger, for example).
Whenever you work under the vehicle, always

inspect fuel lines and all fittings and connec-
tions for damage or deterioration.

2 Check all hoses and pipes for cracks,
kinks, deformation or obstructions.’

3 Make sure all hoses and pipe clips
attach their associated hoses or pipes
securely to the underside of the vehicle.

4 Verify all hose clamps attaching rubber
hoses to metal fuel lines or pipes are snug
encugh to assurs a tight fit betwesen the
hozes and pipes.

Renewal

Refer to iflustration 4.6

5 If you must renew any damaged sec-
tions, use original equipment renswal hoses
or pipes constricted from exactly the same
material as the section you are refitting, Do
not refit substitutes constructed from inferior
or inappropriate material or you couild cause
afuel leak or a fire.

&  Always, before detaching or disassem-
bling any part of the fuel ling system, note the
routing of alt hoses and pipas and tha oren-
tation of all clamps and clips to assure that
renewal sactions are refitted in exactly the
same manner. When attaching heses to
metal lines, overlap them as shown {see
illustration).

7 Betore detaching any part of the fuel
system, be sure to relieve the fuel line and
tank pressure by removing the fuel tank cap
and following the procedurs in Section 2.
Cover the fitting being disconnected with a
rag to absorb any fued that may spray out.

& Fuel pump - removal and refitting

Refer to ilustration 5.3

Warning: Petrol is extremely flammable, so
fake exira precautions when vou work on any
part of the fuel system, Dor't smoke or affow
open flames ar bare light butbs near the work
area, and don't work in a garage where a nat-
ural gas-type appliance (such as a water
heater or a clothes dryer is present. Since

48
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petrof is carcinogenic, wear latex gloves

when there’s a possibifity of being exposed to
fuel, and, if you spitl any fuel on your $Kin,
finse it off immediately with soap and waler.
Mop up any spifls inmediately and do not
store fuelf-sosked rags where they could
ignite. The fuel system /s under consfant
pressure, 50, if any fuef fines are to be discon-
nected, the fue! pressure in the systerm must
be ralieved first. When you perform any kind
of woark on the fuel systern, wear safely
glasses and have a Class B fype fire extin-
guisher on hand.

1 Relieve the fusl system pressure {refer
to Section 2).

2  The fuel pump used on fuel injacted
medels is very similar to that used on 3.0 litre
carburetted modsls. Refer to Chapter 4A for
this procedure.

6 Fuel levef sending unit - check
and renewal

Warning: Fetrol is extremely flammable, so
take extra precautions when you work on any
part of the fuel system. Don't smoke or alfow
open flames or bare light buibs near the work
area, and don’t work in & garage where a nat-
ural gas-type appliance (such as a wafer
heater or a clothes dryer} is present. Since
petrol is carcinogenic, wear fatex gloves
when there's a possibifity of being exposed to
fuel, and, if you spill any fuel on your skin,
rinse it off immediately with soap and waler.
ilop up any spills immediately and da not
store fuel-scaked rags where they could
ignite. The fuel system is under constant
pressure, so, if any fuef lines are to be discorn-
nected, the fuel pressure in the system must
be refieved first. When you perform any kind
of work on the fuel sysfem, wear safety
glasses and have a Class B type fire extin-
guisher on hand.

1  Relieve the fuel systern pressure {refer
to Section 2).

2 The fuel level eendmg unit used on fuel
injected models is very similar to that used
on 3.0 litre carburetted modela. Refer to
Chapter 4A for this procedure.

7 Air cleaher assembly - removal
and refitting

1 Detach ihe clips and remove the air filter
elernent from the housing (see Chapter 1).
2 Dizsconnect the wiring at the air flow
meter,
3 ‘Logsen the clamp and disconnect the
air |ntake hose from the air ﬂow meter assem—
Bly.
4 -Remdve the houemg frem the engme
compar‘lment

Remove the fasteners and remove the
[ower air creeﬂer assembly .mm thu enyme
ccmparlment :
; F!eftttmg is the reverse of removai

AL R e A T R A TG T g R AT
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8 Accelerator cable - removal,
refitting and adjustment

The throttle cabte used on fusl injected
models is very simiar in function to that used
on carburetted models. Refar o Ghapter 4A
for this procedure.

9 Electronic Combustion Control
System {ECCS] - general
information

Refar to flustration 8.1

1 These models are equipped with an
Electronic Combustion GControl  System
{ECCS). The ECCS system is compeosed of
three basic subsystems: fuel system, air
induction systern and electronic contral sys-
tam (see illustration).

Fuei system

2 An electric fue! pump located inside the
fuel tank supplies fual under constant pres-
sure to the fuel rail, which distributes fuel
evenly to all injectors. From the fuel rail, fugl
is injected into the intake ports, just above
the inlet valves, by fuel injectors. The amount
of fuel supplied by the injectors is precisely
controfled by an Electranic .Control Unit
{(ECU). A pressure regulator controls system
pressure in refation to inlef manifold vacuuit,
A fuel filter between the fuel purmnp and the
fuel rail filters fuel to protect the components
of the system. The ECU controls the fuel
pump by earthing the coil of the fuel pump
retay, energising the fuel pump.

Air induction system

3 The air induction system. conzists of an
air filter housing, the throtte. body and the
duct connecting the two, The ihrotile plate

inside the thrqf;le body is contrelled by the
drwer _Ther_ s an ajr fldw'me er located in

9.1 Locations of the fuei
system components in
the engine compartment

- Airflow meter

2 Auxffary Air Controf
{AAC) valve

3 _Fastidle
Compensatmg
Device (FICO)
shlenoid vafve

4  Throttle sensor

5 Air reguiator (below)

6 Fuel pressure
reguiator

7 Fuel injactor
fone of six)

tion igmition timing based on this information
as well as information from several other sen-
S0rs.

Electronic conirol system

4  This system controls the fuel injection
and other systems by means of an Electronic
Contral Unit {ECU), which employs a4 micro-
computer. The ECU receives sighals from a
numbser of information sensors which manitor
such variabies as intake air flow, throttle
angle, coolant temperature, engine rpm, vehi-
cle speed and exhaust oxygen content.
These signals help the ECU determine the
injection duration and ignition timing neces-
sary for the optimurn ait/fuel ratia. Some of
these sensors and their corresponding ECU-
controlled relays are not contained within EFI
compenents, but are located throughout the
engine compartment. For further information
regarding the ECU and its relationship to the
engine slectrical and ignition system, seé
Chapter 6.

10 Electronic Combustion Control
System - check

Refer to iffusirations 10.6a, 10.6h, 10.7, 10.8
and 10.9

1 Check the earth wire connections for
tightress. Check all wiring and electrical con-
roctors that 478 relatéd 1o the systein. Ladse
glectrical connectors and poor grounds can
cause many problerns that resemble more
serious malfunctions.

2 Check to see that the battery is fully
charged, as the contral unit and sensors
depend on an accurate supply voltage in
order ta properly meter the fusl.

3 Check the air filter element - a dirty or
partlally b]ocked ﬁlter will severaly impede
pefformance and sconcmy (sée Ghapter il

4 Ifa blown fuse ig fourd, renew it and
see if It b[oWs “again, CIF it does, search for a
earthed wire ifi the ha_hess related to the sys-
fter.

& ChetK the air intaké dut:t'from_-tha air
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10.7 Place a stethoscope on each injector
- they should ali make an audible clicking
as they operate. Be careful of getting the

equipment entangled in the fan as
you do this

cleaner housing to the inlet manifold for
lzaks, which will result in an excessively lean
mixture. Also check the condition of the vag-
uum heses connected ta the inlst manifoid.

6  Remove the air intake duct from the
thrattle body and check for carbon and
residue build-up inside the throttle body. If
it's dirty, clean it with agrossl| carburettor
cleaner (make sure the can says it's safe for
use with oxygen sensors and catalytic con-
verters) and a toothbrush (see dllustrations).
7 With the engine running, pface a stetho-
scapa against each injector, one at a time,
and listen for a clicking sound, indicating
operation {see illustration}. If you don’t have
an automotive stethoscope you can use a
long screwdriver; just place the tip of the
screwdriver against the injector bedy and
Press your ear against the handle.

8 I thers is a2 problem with an injector,
purchase a special injector test light (*noig"
fight} and refit it into the injector electrical
connector {see illustration). Start the engine

10.6a Disconnect the air inlet duct from the throttle hody - it
should be possible to pull it gently aside to allow
servicing of the throttle body

P i

10.8 A "noid” light is the best way to
check if an infector is receiving power -
the noid will flash with every injector pilse

and make sure that each injector connector
flashas the noid light. This will test for tha
proper voltage signal to the injector.

9 With the engine OFF and the fuel injec-
tor slectrical cannactors disconnected, mea-
sure the resistance of each injector (see
illusiration}. Each injector should read near
the figure listed in this Chapter's Specifica-
tions. If not, the injector is probably faulty.

10 The remainder of the system checks
should Be left to a dealer service departiment
or other qgualified repair shop, as there is a
chance that the control unit may be damaged
if the tes!s are not performed properly.

11 Electronic Combustion Control
System [ECCS)- component
check and renewal

Warning: Peirol is extremaly flammable, so
fake extra precavtions when you work on any
part of the fuel system. Dan't smoke or affow
open flames or bare fight bulbs near the work
area, and don't work in a garage where a nat-

10.6b Use carburettor cleaner with a rag or toothbrush to remove
ail traces of carbon and debris from the bore of the throttle bady -
it must be kept clean to allow proper performance

10.9 If an injector fails to click even
though it is getting power, check its
rasistance with 2n ahmimeter

ural gas-type appliance (such as a water
heater or a clothes dryear) is present. Since
pelrof is carcinogenic, wear latex gloves
when there's a possitiiity of being exposed to
fuel, and, if you spilf any fuel on your skin,
rinse ft off immediately with soap and water.
Mop up any spills immediately and do not
siore fuel-soaked rags where they could
ignite. The fuel sysfem is under constant
pressure, so, if any fuel lines are fo be discon-
nected, the fuel pressure In the systern must
be relieved first. When vou perform any kind
of work on the fusl sysfermn, wear safety
glasses and have a Class B fype fire extin-
guisher on hand.

Caution: [f the stereo in your vehicle s
equipped with an anti-theft sysfem, make
sure vou fave the correct activation cods
before disconnecting the battery.

Throttie body
Refer to iffustration 71.5

Check

1 Verify that the throttle linkage operates
smoothly.
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11.5 ‘Disconnect the breather hase from the air intake duct,
loosen the clamps and remove the duct from the throtile body

2 Start the enging, then closely inspect
the sealing surfaces of the throttle body for
signs of a vacuum leak. Spraying an aerosol
carburettor cleaner on the area will help - if
the engine speed rises when cleaner is
applied to a certain area, then there is a vac-
uum leak there.

3 ECheck the mounting balts for the proper
torque.

Renewal

Warning: Wait until the engine is completaly
coof before beginning this procedire.

4 ‘Detach the cable from the negative ter-
minal of the battery.

5 Laosen the hose clamps and remove
the air intake duct {see illustration).

& Detach the accelerator cable from the
throttle kever by holding the throttle open and
then removing the cable from the throttle
body.

7  Drain about haHf of the coolant in the
systemn {refer to Chapter 1), Disconnect the
coolant hoses that attach to the throttle
body. Disconnect the vacuum hose.

8 Disconnect the wiring from the two sen-
sars on the throttle body.

9 Remove the throttle body mounting
bolts,

10 Detach the throttle bedy and gasket
from the inlet manifoid.

11 Using a soft brush and carburettor
cleaner, thoroughly clean the throttle body
casting, then blow out all passages with
cotnpressed. air. Caution:z Do ot clean the
throltle position sensor with anything. Just
wipe it off carefully with a clean, soft cloth.

12 Refitting of the throttie body is the
reverse of removal. '

13 Be sure to tighten the throttle body
mourmng balts to the torgue listed in this
Chapter's Specmcations

Throitle sensor
Rsfer to :Hustrarrons H 1 4 ?1 15 and 11 20

aﬁ_ac_:he_d o tf_rs fhrpn‘fe sensor. The connec-
‘torat the end 'of the short-harness-is*for the

AR IR TR

o
A
B
C

_/

11.15 The connector for the throttie
sensar looks like this - connect your
ohmmeter between ierminals B and €

throttle sensor. The connector locafed
directly on the throttle sensor is for the idle
swifch,

Check
14 Disconnect the glectrical connector at
the end of the short hamesa from the throttle
sensor (see illustration}.

15 Connect an ohmmeter to terminals B
and  (see illustration}.

16 Measure the resistance between the
indicated terminal pairs with the throttle
closed and with the throttle fully open. Com-
pare your readings to those listed in this
Chapter's Speacifications.-Renew the sensor if
the readings are not within specifications.

17 If there is a spike in the reading as you
rotate the throttle, renew the sensor.

18 The =ensor can be backprobed while it
is connected and with the.ignition urned OM.
Measure the valtage at terminal B, It should
wvary smoothly from 0.3 to 5 volts as the throt-
tle is opened.

19 To test the idle switch portion of the
sensor, disconnect the connector from the
body of the sensor. '

20 Connsct an ochmméter between termi-
nais A and B {see illustraiipn). With the
throttle closed, there should be G Uity
(zero resistarice). )
el ’Dper‘l the . thrott]e shgh

stiould ‘switch 1o an’ open "eircuit (Jnfm:té

11.14 There are bwo witing connectors on the throttle sensor,
The one with the pigtail {arrow] is for the throttle sensor -
the other is for the idle switch

[1

O A B | C 1
L1 Ll
[T rares]
11.20 Kile switch connector - the
ohmmetetr should be connected

to terminals A and B for testing
and adjustment

resistance). If the operation of the switch is
not correct, attempt to adjust the senscr
before renewing it.

Adjustment

22 Connect an ohmmeter to terminals A
and B of the idle switch {see illustration
11.20). Disconnect the AALC valve wiring.

23 Connect a hand hsld tachometer to the
engine, Start the engine-

24 Slowly open the throttle and note the
speed at which the idle switch opens as indi-
cated on the ohmimeter. Compare your read-
ings to the value listed in this Chapter's
Specifications.

25 M the idle switch doss not open within
the specified range, loosen the mounding
bolts and rotate the switch to adjust it. I it
canhnot be adjusted to spécitications, renew
the sensor.

Renewal

26 Disconnect both wiring connectors.
Remove the mounting screws.

27 Refitting is the reverse of removal. Make
certain that the shaft of the sensor registers
correctly on the throttle shaft as you refit it.
28 Adjustihe sensor

Fuel pressure regu!ator

Check
29 .Refer to the fual pump/fuei pressure
check procedire (see Section 3). S




11.31 The fuel pressure regulator is mounted on the front of the

engine - disconnect the vacuum and fuel lines, then

rernove the mounting boits

Renewal

Refer to iffustration 11.37

30 Relieve the fusl system pressure {see
Section 2) and dstach the cable from the
negative terminal of the battery {see the Cau-
tion at the beginning of this Section}.

31 Detach the vacuum sensing hose from
the regulator {see illustration}.

32 Place a metal container or shop towel
under the fuel return hose,

33 Remove the fuel line from the fusl pres-
sure regutator.

34 Remowve the pressure regulator mount-
ing screws and detach the pressurs regulator
from the fual rail.

35 Use a new O-ring and maks sure that
the pressure reguiator is refitted properly an
the fuel rail.

36 The remainder of refitting is the reverse
of ramoval.

Auxiliary Air Control (AAC)
valve

Check

Refer to i#fustration 11.37

37 Disconnact the wiring from the AAC
vaive (see illustration},

38 Connect an ohmmater across the two
terminals of the unit. Compare the reading to
the vafue listed in this Chapter's Specifica-
tion.

39  Rernove the unit and check #t for smooth
operation of the plungers and an unbroken
SPring.

40 Make certain that all prassages are clear.

Rernewal

41 Disconnect the hose and the wiring har-
ness,

42 Remaove the mounting bolts and lift the
valve from the idle air adjusting unit.

43 Refitting is the reverse of removal.
Renew the gasket.

Fast Idle Compensating
Device (FICD}

Check

44 Disconnect the wiring hamess from the
urit,

45 Connect one of the terminals to earth
and apply battery voltage with a fused jumper
wire to the other.

46  There should be a clear clicking sound
from the FICE,

47 Remove the unit and check for a sticky
plunger ard a broken spring.

Renewsl

48 Disconnect the wiring connector,

49  Unscrew the FICD from the idle air
adjusting unit.

50 Refitting is the reverse of removal.
Renew the gasket.

Air regulator

Check

51 Disconnect the wiring harness from the
unit. (It is beneath the inlet manifoid).

52 Use an ohmmeter to test the resistance
between the two terminals. Compare the
tgading to the figure listed in the Specifica-
tions in this Chapter.

53 Remove the air regulator and check it
for clogging.

Renewal

54 Oisconnect the wiring harness.

55 Disconnect the hoses,

56 remogve the mounting boits and Iift the
regulatar from the inlet manifold.

Fuel rail

Check

57 Refar to the fuel injection systam sheck-
ing procedure (seg Saction 10).

Renawal
58 Religve the fuel system pressure (see

11.37 The AAC valve larrow} is located at the
rear of the inlet plenum

Section 2).

59 Detach the cable from the negative ter-
minal of the battery.

80 Disconnect the throttle cable from the
throttle body.

81 Hemove the throttle body.

52 Remove the earth cable and the bracket
for the injsctor harness connector.

43 Disconnect the fusl supply and raturn
hoses.

64 Discaonnect the spark plug wires from
the spark piugs. Label them, if necessary and
position thern aside,

B85 Disconnect the injector wiring connec-
tors and the fuel temperaiuvre hamess con-
nector.

66 Remove the fueld rall mounting bolts.

87 Remove the fuel rail with the fuel injes-
tors attached.

Fuel injectar renswal

88 Use a knife which has been heated to
cut through the braided reinforcement on the
injector connecting hase. Do not cut into the
injector.

69 Pull the hose off.

70 To refit 2 new injector, lubricate bath
ends of the new fuel hose and push it firmly
onio the injector and the fuel rail by hand.

71 Refitting is the raverse of removal
Renaw the grommats and O-rings.

72 Tighten the fuel rail maunting bolts to
the torgue listed in this Chapter's Specifica-
tions,

Air inlet pfenum

73 Remove the inlet manifold from the
engine (refer to Chapter 2A).

74 invert the manifold and remave the bolts
securing the plenum to the lower inlet mani-
fold. There are bolts which ara accessible
from below and above.

75 Refiting is the reverse of removal. Maks
certain to usse a new gasket and to tighten the
fasteners to the torque listed in this Chapter's
specifications,

4B
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Chapter 4 PartC
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Fuel and exhaust systems - diesel engines
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Chapter 4 Part C Fuel and exhaust systems - diesel engines

1  General information, precautions
and fuel system cleaning

General information

The fuel system is comprised of a fuel
tank, a fuel injection pump, an éngine com-
partment-rounted fuel filter, fuel supply and
return lines and eight fusl injectors.

The injection pumgp is driven at half
crankshaft speed by a gear train at the front
of tha engine. Fuel 1 drawn from the fuel tark
through the fitter by the injection pump,
which then distribuies the fusl under very
high pressure to the injectors via separate
lines.

The injectors are spring loaded mechan-
ical vatves which open when the pressure of
the fuel supplied to thern exceeds a specific
timit. Fugl is then sprayed ihto the combus-
tion ¢hamber. The high conpression devel-
oped by the rising piston superheats the mix-
ture fo the point of combusticn.

The basic injection timing is set by the
position of the injection pump on the engine.
Wher, the engine is running, the pump is
advanced and retarded by the pump itself. it
is influenced primarily by the accelerator
position and enging speed.

The engine is stopped by means of a
fuel cut solencid which interrupts the How of
fuel to the injsction pump when it is de-ener-
gized.

The engine idle speed can be raised by
using a hand throttle which is located on the
dash.

Precautions

Many of the operations described in this
Chapter invoive the disconnection of fuel
lines which may cause fusl to leak. Beiore
commencing work, refer to the Warnings and
Cautions given below and the information in
Safety first at the beginning of this manual.

Warning 1: Diese! fuel is flammable, 50
fake extra precautions when you work on any
part of the fuel system. Don’t smoke or aflow
open fames or bare fight bulbs near the work
area. Dorn't work in & garage where a nafural
gas appliance such as a water heater or @
clothes dryar js present. Since dissel fuel is
carcinogenic, wear fatex gioves when there i
a poisibilify of béihg expdsed 1o fuel, If you
spiif fuel on your skift, finse jt Immediately
with soap and water. Mop Jg any spilfs imme-
diately dnd do not, stare fuel-soaked rags
where they could ignite. When you perform
any work on the fuel system, wear safety
g!asses and keep a Class B type f:re extin-
gu:sher on hand.

' Warning. 2: Fuel injéctors operate at
Fegand the ,ret or- fuef'

ks A ~—'=w~r'"“mr',‘,mm r’ﬂ-_#

R AR T A

coofant hases - wipe off accidental spiffage
immediately. Hoses that have baen cormami-
nated with fuef for an extended perod should
be renewed. Diese! fuel systams are partiol-
farly sensitive to contamination from dirt, air
and water. Pay particular attention to cleanti-
ness when working on any part of the fuel
system to prevent the entry of dirt. Thor-
oughly clearn the area around fuel fithngs
before disconnecting them. Store dismantled
components in sealed containers to prevent
comtaminaiion and the formation of conden-
satfon. Use oply lint-free rags and clean fuel
for cleaning. Avoid using compressed air
when cleaning components in place.

Diesel fuel contamination

Before you renew an injection pump or some
other expensive component, find out what
caused the failure. If water contamination is
present, buying 2 new pump or other compo-
nent wan’t de much good, The following pro-
cedure will help you pinpeint whether water
contaminaticn is present:

a) Remove the fuel filter and inspect the
contents for the presence of water or
petrol frefer to Chapter 1)

by If the vehicie has been stalling, perfor-
mance has been poor or the engine has
been knocking foudty, suspect fuel con-
tamination. Pelrol or water must be
removed by fushing (see befow).

¢} if you find a fot of water in the fuel fifter,
remova the infection pump fusl return
lire and check for water there. If the
pump has water in i, flush the system,

o) Small quantitiss of surface rust won't
create a problem. If contamination is
excessive, the vehicle wilf probably stall.

e} Sometimes, contamination in the system
becomes severe enough to cause Jam-
age to the internal parts in the pump. If
the darmage reaches this stage, have the
damaged parts renewed and the pump
rebuift by an authorized fuel injection
shop or buy & rebuift pump.

Storage

Good quality diesel fuel containg
inhibitors to stop the formation of rust in the
fuel lines and the injectors. So long as there
are no leaks in the fuel system, 1t is generally
safe from water contamination. Diesel fuel is
usually contaminated from watsr as a result
of careless siorage. There is litthe you can do
about the storage practices of service sta-
tions where you buy diesel fuel, but it you
keep & small supply of diesel fuef on hand at
home, as many diese! awners do, follow
these simple rules:

&) Diesel fuel “ages” and goes stale. Don't
store céintainers of diessl fuel for long
periods- of time. Usa it up regufarfy and
replace it with fresh r'uef

B Kesp fue! storage containers out of
direct su '.ffgh Vardtions in. heat ang

c} Don t srore dreser fuef in gafvamzed con-

Tt R

ragmote r:ondensaf:on ms;de

tainers. It may cause the gaivanizing to
flake off contaminating the fuel and
clogging filters when the fusl is used.

gl Labef containers properly as containing
diesef fuel.

Fighting fungi and bacteria

with biocides

if there is water in the fuel, fungi and/or
bacteria can form in diesel fuel in warm or
humid weather. Fungi and bacterta piug fuel
lines, fuel filkers and injection nozzles; they
can also ¢ause corrosion in the fuel system.

I you've had problems with water in the
fue! aystemn and you live in & warm and humid
climate, have your dealer correct the prob-
lem. Then use a diesel fusl biocide o sterilize
the fuel system in accordance with the mant-
facturer's instructions. Biocides are available
from your dealer, service stations and auto
parts stores. Consult your dealer for advice
on using biocides in your area and for recom-
mendations on which ones to use.

Cleaning the fuel system

Water in the fuel system

1 Disconnect the negative batiery cable.
Position it so that it cannot contact the posi-
tive cable,

2 Drain the fuel tank into an approved
container and dispose of it properly.

3 Remove the fuel sending unit (refer to
Chapter 4A}.

4 Thoroughly ciean the fuel tank. If it is
rusted inside, send it to a repalr shop or
renew it. Clean or renew the fue! pick-up
screen in the fuel tank.

5  Refit the fuel tank but do not connect
the fuel lines to it yet.

¢ Remove the fuel filter (refer to Chapter 1).
7 Temporarily disconnect the fuel return
line at the injection pump and again, using
low air pressure, blow out the lines toward
the rear of the vehicle,

8§  Reconrect the main fue! and return lines
at the tank. Fill the tank to a fourth of its
capacity. Refit the cap.

2 Discard the fuel filker,

10 Connect the fusl line to the fuel pump.
11 Reconnect the baftery cable.

12 Purge the fuel pump and pump-to-filter
line by cranking the engine until clean fusl
runs out, Catch the fuel in a closed metal
containet,

13 refit a new fuel fitter.

14 Refit a hose from the fuel return ling
{from the injection pump) to a closed metal
container with a capacity of at least sight
litres.

15  Crank the enging until clear fuei appears
at ihe return line. Don’t crank the engine for
more thari 30 seconds &t & timea. If it is neces-
sary to crank it-again; allow a three- mmute
interval before resuming.

17 Crank the engine until ciear fuet appears
at; eath nozzle. Don't grark the eﬁgme for
mioré than 80- seconds it a:time. If it15 figces-

. sary to. crank it again,: aHow a thrae minute
. mterval before resummg .
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Petrol in the fuel system

Warning: Diesel fuef is flammable, so take
extra precautions when you work on any part
of the fue! system. Don't smoke or alfow open
fames or bare fight buibs near the work area.
Don't work in a garage where a natural gas
appfiance such as a water heater or a ¢lothss
dryer is present. Since diessl fuel is carcino-
genig, wear latex gioves when there fs a pos-
sibility of being exposed fo fuel. If you spill
fuel on your skin, rinse if immediately with
soap and water. Mop ug any spills immedi-
ately and do not store fuel-soaked rags where
they couid ignite. When you perform arny work
on the fuel system, wear safety glasses and
keen g Class B fype fire axtinguisher o hand.
If petrol has been accidentally pumped
into the fuef tank, it should be drained imme-
diately. Petrol in the fuel in smafl amounts, up
to 30 percent, isn't usually noticeabis. At
higher ratios, the gngine may make a knogck-
Ing noise which will get louder as the ratio of
petrol increases. Here is how to rid the fuel
system of petral;
t8  Drain the fusl tank into an approved
container and fill tha tank with clsan, frash
diesel fugl.
19 Detach the fuel line betwean the fuel fil-
ter and the injection purmp.
20 Gonnect a short pipe and hose to the
fuel filter outtet and run it 10 a closed meta!l
comtainer.
21 Crank the sngine to purge petrol out of
the fuel pemp and fuel fillar. Do not crank the
engime for more than 30 secends at a time.
Allow three minutes between intarval to allow
the starter to cool.
22 Remaove the pipe and hase and refit the
fuel line previnusly removed.
23 Try to start the engine. If it doesn't start,
purge the injection pump and lines: Crack the
fuel line fittings open a fittle, just erough for
fuel fo leak out. Depress the acceleraior
pedal to the Hloor and, holding it there, crank
the engine untif all peirol is removed, i.e.
diesel fuet lpaks from the fittings. Tighten the

2.3 Remove the air claaner mounting screws {arrows)

fittings. Limit cranking to 30 seconds with
three minute inlervals between cranking.
Warning: Avoid sowrces of ignition and have
& fire axtinguisher nearby.

24 Start the engine and run it at idle for fif-
tean minutas.

2 Alr cleaner and precleaner -
removal and refitting

Refer to iflustrations 2.1 gand 2.6

Air cleaner

1 Disconnect the hose which attaches to
the valve cover [see illustratian).

2 Disconnect the air duct from the air
cleaner.

3 Unbolt the air clearer from the engine.

4 Leosen the clamp which securas the air
cleaner assembly to the inlet manifold. Lift it
fram the engine compartrment.

S Refitting is the reverse of remaval,

Precleaner

&  Disconnect the air duct from the pre.
cleaner {see ilustration),

7 Unboft the precleaner from the engine.
Lift it from the engine compartment.

8  Refitting is the reverse of remaval.

3  Accsierator cable and hand
throttle cable - removal, refitting
and adjusiment

Accelerator cable

Remaoval and refitting

Refer to fustration 3.2

1 Disconnact the cable jacket fram the
braciket ot the fusi injection purmp,

2 Disconnsct the cabie from the injection
purmp while turning the throtile arm to ailow

2.6 Loosen the precieaner duct clamp {arrow)-

stack {see illusiration).

3 Unclip the cable at its attachment
points,

4 Disconnect the cable assambly irom the
accelerator pedai.

5 Unbolt the cable mounting bracket from
tha butkhead. Pull it inte the vehicle.

B Refitting is the reverse of remaval.
Adjust the cable as follows.

Adjustment

Note: Befere beginning, verify that the nand
throtile cable is totafly slack and that the lever
on the fuel infection pumg is seated on the
idie sfop screw.

7 Have an assistant hold the accelerator
pedal fo the fleor. Check that the injection
pumg arm touches the max engine spesd
sirew,

8 If the arm does not touch the screw,
loosen the adjustment lock-ruts on the cable
and adjust thern untit it does.

9  Release the accelerator pedal. Verify
that there is a small amount of stack at the
pedal. Again adjust the lock-nuts, if raguired,
1o give the required free play.

3.2 Loosen the cabie lock nuts and
remave the cable from the injection pump

4C
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6.1 Remove the line to the injector using two spanners at the
points shown by the atrows

Hand throttle cable

Removal arnd refitting

10 Disconnect the cable from the accslera-
tor pedai.

11 Disconnect the cable assembly from the
mounting bracket.

12  Pull out on the hand throttle control
knob.

13 Hold the portion of the cable immedi-
ately behind the knob with pliers. Twist the
knob clockwise while pushing it in to remove
it.

14 Remove the mounting nut at the dash,
15 Pull the cabie into the vehicle.

16 Refitting is the reverse of removal. Note:
There is no adjustment procedure for the
hand throtile cable.

4  Fuel tank - removal and refitting

Warning 1: Diesel fuel is flammable, so take
extra precautions when you work on any part
of the fuef systern. See Wamnings in Section 1.
Warning 2: Repairs to the fuel tank or filler
neck should only be performed by a profes-
sional with the proper training to carry qut
this eritical and potentially dangerous work.
Even after cleafing and flushing, fumes can
remain and.cou!d exptode durlng repaw o‘F the

Nk: Be especiaily
a gas appllance

I} this carpet. forward 1o expose the" Refer to fﬂustrat:on 8 RS

_ fuel tank access pane{ O

4 Remove the access panel.

5 Label and then disconnect the fuei
hoses from the sending unit,

% Disconnect the wiring from the fuel tank.
7 Using the drain plug, drain the fuel tank
into an approved metal container.

8  Remove the shield mounting bolts from
the fuel filler tube in the right wheel housing.
%  Remove the clamps from the filler tube
and the vapor ling where they attach to the
fuel tank. Pull the hoses free.

10 Remove the filler tube shield.

11 Have an assistant support the emply
tank or place a floor jack beneath it

12 Remove the tank mounting bolts. Care-
fully lower the tank.

13 Refitting ie the reverse of removal.

5 Fuel tank cleaning and repair -
general information

1 Repairs to the fusl tank or filler neck
should only be performed by a professional
with the proper training to carry out this criti-
cal and potentially dangerous wark. Even
after cleaning and flushing, fumes can remain
and could explode during repair of the tank.

2 ¥ the fuel tank is remdved from the vehi-

_cle, it should not be placed in an area where
) sparks or open ﬂames could lgn[te the fumas

ingicle garages- whera a gas _appllance is
located betause the pilot light or flame could
cause an explosion.

& Fuel injectors - rerr_iova'il ,z:a_pd
refitting :

Wamlng D;esef fuer is ﬂamr_nab.’e S0 take
extra precaubons when yol wprk G any parf
ystem, _See Wam:ngs in Sectfon 7.

1 . Loosef the nuts whlch securé the fuel

7.2 Disconnect the electrical connections at the injection

pump {arrow}

lines to the injectors and the fuel injestor. It
will be necassary to hold the injector or pump
with one spanner while the nut is loosened
with another (see illustration).

2 After removing the brackets, remove the
fuel lines from the engine.

3  Remove the union retaining nuts on
each injector. It will be necessary to hold the
injector with one spanner while the nut is
ioesened with another.

4  Disconnect the fuel return hose from s
tube. Remove the tube.

5 Clean around sach injector thoroughly
to prevent debris from falling into the engine
after the injectors are rsmoved.

& BRemove the injectors using & deep
socket.

Refitting

7  Make sure that there is no debris on any
of the sealing surfaces of the injectors or the
cylinder head.

8  Refit two new washers to the bottam of
each injector. A dab of grease will hold them
in position while they are being refitiad.

9 Refitting is the reverse of removal.
Tighten the injectors to the torgue listed in
the Specifications in this Chapter.

7  Fuelinjection pumnp - removal
and refitting

Warning: Diesel fuel is flammable, so take
extra precautions when you work oft any part
of the fuf system. See Warnings i Section 1.
Caution: Do not attempt to disassemble the
infection - pump. Al repairs {0 the pump
should be carried out by a dealer service

-department or a diesel engine specialist.

ro r!ustrar:on 72

D15c0nnect thg negative. battery cable.
"'f a“mot contact *hﬂ p05|—

- Disconnect the wiring hamess from the

:pump (sed ‘lastration).
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engine plate (arrow)

3 Place a container or rags under the
injection pump.

4 Disconnect both suction and discharge
hoses from the pump. Plug both fittings to
avaid contamination of the pump.

5  Disconnect and remove alt of the injec-
tor tubes from the engine {refer to Section B),
6 Disconnect the throttle cable from the
pump arm (refer to Section 3).

7 Position the number one cylinder at TOC
on the compression stroka (rafer to Chapter 2).
8  Remave the cover from the front of the
purap, The Z mark on the idler gear must be
positioned between the two Zs on the injec-
tion pump gear.

8  Remove the injection pump drive gear
using a puller if required. Caution: Do not
drog the gear key does not drop into the
angine.

10 Remove the pump mounting fastenars,
11 Pull the gump toward the rear of the
vehicie to remove it

Refitting
Refer to illustration 7.13

12 Renew all gaskets. Make certain that the
tirning marks on the gears are aligned as the
pump is placed into position. The left mark on

g R

9.3 Use the lift pumg on the fuel filter head t
through the system {arrow)

7.13 Align the pump housing mark with the mark on the front

the crankshaft pulley must still be aligned
with the mark an the front cover,

13  Refitting is the reverse of removal. To
set the injection pumg timing, align the timing
mark on the outside of the injection pump
with the mark on the rear of the front engine
plate [see illustration).

14 Tighten all fasteners to the torques
listed in the Specifications in this Chapter.
Check the pump timing {refer to Step 13).

15  Bleed the fuel system (refer to Section 9.

8 Fuel cut solenoid - check and
renewal

Check

1 Tum the ignition OFF.

2 Disconnect the wiring harness from the
fuel cut selenoid.

3 Connect g test light to the non-injestor
side of the coennectar. The test light should
not Be iluminated.

4 Turn the ignition QM. The test light
should now be iHeminated. If it is not, check
the wiring to the connecter and the engine
control fusa,

3 A

o blead the air

9.1 To bleed the system loosen the bieed screw on top of the
injection pump (arrow}

Removal and refitting

5 The solencid is housed inside the fuel
injection pump assembly. Semove the pump
and have it repaired by an approved shop
or replace it with a rebuilt unit. Refer to Sec-
tion 7.

9 Fuel system - bleeding

Refer to Mustrations 9.1, 8.3 and 3.5

1 Loosen the blesd scraw located at the
uppermost part of the fuel injection pump
{see illustration}.

2 Place rags or a metal container beneath
the pump.

3 Slowly use the pump on top of the fuel
filter assembly to force fusl through the sys-
tem {see illustration).

4 When ¢lgar fuel which does not contain
foam or bubles comes out of the pump,
tighten the screw.

5  Plage the rags or container beneath the
fuel filter assembly. Loosen the bleed screw
on the fuel filter housing, immediately below
the pump knob {see ftustration),

6  Perform the same operation as above.

F ¢

9.5 Loosen the bleed screw from the filtar head [arrow)

ac
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Tghten the blaed sorew..

N

7' Keep pumping unitii yéh can feel- that
there is resistarice in the system.
8  Clean up any spilled fuel.

10 Preheat system - general
information

To assist cold starling, diesel engines
are equipped with a preheat system. This s
comprised of a giow plug for each cylinder, a
preheat control module, a coolant tempera-
tura senser, a relay and a fight an the instru-
ment panel.

The giow plugs are small glectrical heat—
ing elements, encapsulated in a metal case
with a probé at one end and an ‘electrical
connectar at the other. Each inlet port has a
glow plug threaded into it. The glow plug
probe is positioned directly in line with the
incoming air charge. When the giow plug is
energized, the air passing over it is heated,
allowing its optimum combustion tempera-

ture to be achisved more readily after it

reaches the cylinder.

The duration of the preheating is gov-
erned by the preheat controf unit which mon-
itors the temperature of the engine via the
coolant temperature sensor. It alters the pre-
heating conditions to suit the engine temper-
ature.

Preheating is triggered by the ignition
key being turned-ON. A dash-mounted lamp
informs the driver that praheating is {aking
piace. The lamp tums off when sufficient pre-
heating has taken piace to allow the engine
ta start. The control unit will switch off the
glow plug’s power if the enging is not started
within a short time to prevent battery drain
and glow piug burn-out.

After the engine has been started, the
glow plugs continue to operate for a periodt of
time. This haips to improve fuel combustion
while the engine is warming up. This results
in quigter, smocther running and reduced
exhaust emissions.

11 . Preheat system control unit -
check and refewal

Check '

Ffefer to Hlustration11.1 and 11.3

_‘I The control unit is located behind the
drivar's interfor kick panel ‘diredtly below the
relay and fuse centers {see illustration).
Release the pane] chps and remove the

Connect the ohmmeter betwesn termi;

AT
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1.1 Remove the nght klck panel {armw)
to gain access to the coniroller an the
bottom of the kick panel

nal 4 and a good earth on the body of the
vehicle, With the ignition OFF, there should
be near zero resistance.

5 Connect a voltmetar betwsen terminals
4 and 7. When the ignitian is OFF, there
should be zero. When the key is turned ON,
there should be approximately 12 volts.

& Connect the voltmster between termi-
nais 1 and 4. When the starter is energized,
there should be 12 volts indicated.

7  If any of the ahove tests do not check
out, comrect the eiectrical probiem that exists
outside of the control unit.

8  Connect the wiring harness ta the con-
tral unit for the rémaining tests.

9@  Backprobe a test light into terminals 4
and 9.

10 Tumn the ighition OM. The light shouid be
iliurninated for several saconds and then go
out.

11 with the harness still connected, con-
nact the test light between terminals 3 and 7.
Turn the ignition ON. The test light should be
illurninated for several seconds and then go
out:

12 Turn the lgmtlon OFF, then reconnect
the test light {o terminals 4 and 8. Turn the
ignition ON. The test light should blink several
times and then stay on.

13 Turn the key briefly to START but do not
allow the engine to start. Turn the key back to
O, The test.light should blink several fifmes.

wnrmg harness connected do ot check ott,
reriew the cqn}_t:c_:_l unit.

inal numbermg for t
injection control unit w:rmg conhector

Ty e et T Tt
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If any of the tests performad with the

'Renewa.'

15 Dlsconnect the wiring harness from the’
‘gontrol Unit and remove the mounting
SCrews.

16 Refitting is the reverse of removal.

12  Glow plug relay - check and
renewal

Check

1 The glow plug relay is a cenventional
electrical relay located next to the battery
pehing an access cover on-the inner fander.
To check it, first remove the cover and then
remove the relay from the fender.

2 Hold the relay in your hand while an
assistant turns the ighition ON. It should have
a ncticeable click, If it does not click, proceed
with the remaining tests.

3 Disconnect the wiring harness from the
relay.

4 Connect an ohmmeter between the
hlack wire in the connector and earth, There
should be almost zern resistance. [f resis-
tance exists, check the earth wiring circuit.

5 Connect a test light to the red and white
wire. With tha ignition ON, there should be
powsr present. This wire is fed by a fusible
tink adjacent to the battery.

& Connect the test light to the green and
white wire. With the ignition ON, there should
he power presant. This circuit is controlled by
fuses in the underbonnet fuse center and the
kick panel fuse center.

Renewal
7 If the relay is delective, connect a new
one inta the wiring harness and test it before

proceeding.
8 M it checks good, secure it to the inner
fender panet and refit the access cover.

13 Cceolant temperature sensor -
check and renewal

Checic

* Pefer fo ifustration 13.1

1 The sensoris located in the thermostat
housmg {see iliustration). Disconriett the
w:rlng from the sensor.

“Using “ari chmmeter, check the resis-
tance ‘of the sensor. Compare your reading to

_thdse listed in the Specifications in this

Chapter. Renew it if necessary.
3 If you are unsure about the resuits, refer
to Step 5 and remove the sensor.

' tjn.a pan- of water which can be
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6  Place a container and rags under the
sensor to catch ¢oolant spillage. Alterna-
tively, some coolant can be drained from the
engine {refer to Chapter 1.

7 Apply sealer to the thraads of the new
sensor and place it close at hand.

8 Disconnect the wiring, then remove the
sensar from the tharmostat housing.

9  To minimize coolant loss, quickly refit
the new sensor.

10 Tighten it to the torgue listed in this
Chapter's Specifications.

13.1 Typical coolant temperature sensor location (arrow)

i

14 Glow plugs - check and renewat

Check

Hefer to Mustrafion 14.7

1 Use a test light on the glow piug bridg-
ing strap to verify that power is reaching the
glow plug in question (see illustration).

2  Disconnect the negative battery cabie,
Position it so that it cannot contact the posi-
tive cable.

3 FRemove the bridging straps from the
glow plugs. Do not lose the washers used.

4 Using an shinmeter or a self-powerad
test light, check 10 see if there is continuity
between the glow plug post and earth. Conti-

14.1 Check for power at the bridging sirap (armow)

rity (near zero resistance} should exist. If it
does, not renew the giow plug.

Renewal

5 BRamopve the glow plug straps if not
already dons {refar to Steps 2 and 3).

8 Clean around the glow plugs so that
debris doegs not fall inte the engine. Use a
deep socket to unscrew the glow plugs.

7 Refitting is the reverse of removal.
Tighten the glow plugs to the torque listed in
this Chaptet's Specifications.

&  When connecting the strap and the feed
catle, make sure that the insulators are prop-
erly positioned. There should be no contact
between the strap/feed wire and the post,
Tightar the nut secursly.
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Engine electrical systems

Contents

Section

Alternator - overhaul.. 18
Aiternator - rermoval ar:d refmmg 15
Battery cables - chack and renewal. ..o s e scrsmrsens e 4
Battery check, maintenance and charging.... See Chapter 1
Battery - emergency jump starting. ... e 2
Battery - remgval and refitting ...... 3
Charging system - check.. 14

Charging system - general mformat[on

and precautions ... 13
CHECK ENGINE Ilght See Chapter 6
Control unit (3.0 litre Englnes) - removal and reflt!lng.................... 12
Distributor - removal and refitting ... 8
Distributor advance systems - general

information, check and renewal.....e e iersn s v 9
Crivebelt check, adjustment and renewal . .. Bee Chapter 1
General information.......... 1

Section
Powsar transistor (electronic ignition models}) -

CHECK aNd FEMBWAL. ... i e e s msrrs e 10
Ignition coil - check and renewal ..o, 7
IGrition SYSteM - ChECK ...c...ivce e e s e s e e e s s &
Ignition system - general information

AN PrECAUTIONS 1ttt e cereee e cireeessresesee e seaeessesenesnncs smsametermeen &
Ignition timing - check and adjustment ... cceevc e See Chapter 1
Stator (3.0 litre engines) - renewal and air gap adjustment .......... 11
Spark pug renEWALL....cee e e s e e g See Chapter 1

Spark plug wire, distributor cap and rotor check
and renewal... ... Sea Chapter 1
Starter motor - removal and reflttmg ..............................................
Starter motor - testing in vehicle... e s
Starter solenoid - removal and reﬂtting ..........................................
Starting system - general information and
PECBUTIONS o oe i vir e ceree e e rssmeme s s e e se s smesns snsaseannar sesae

Specifications

Ignition system (petrol engines)
ignition timing .. ©renreseamrenseaneasaeneemseaans ao R en e entes §ean et raben eee re eseens een
Ignition caoil re5|stance
3.0 fitre engine
ft=Tatul gt F: [ SRRSO
4.2 fitre engine
Points ighition
LT = OSSN
Secondary .........
Electronic ignition
PRITIAEY < oee oot e et et e e st et rm e oo rans sraen smssarae s
Secondary
Distributor air gap (3.0 liira enging]..... e s

Charging system

Charging voltage ... .

© Alternator maximum output
Type 1.
Type 2

Minimum brush iength

See Chapter 1

0.8 to 1.0 chm
7,600 to 11,400 ochm

1.08 10 1.22 ghms
9,000 te 13,400 ohms

1 ohm
10,000 chms
0.3 to 0.5 mm

13.9 to 15.1 volts

S0 amps
&0 amps
& mm
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1  General information

The engine electrical systems include all
ignition, charging and starting components.
Because of their engine related functions,
these components are discussed separately
from chassis efectrical devices such as the
lights, the instruments, etc. {which are
included in Chapter 12).

Always observe the following precau-
tions when working on the electrical systems:

al Be extremely carsful when servicing
engine eleckical components. They are
easily damaged If checked, connected
or handled impropery.

b Never leave the ignifion switch on for
fong periods of Hme (18 minutes maxi-
mum) with the engine off-

¢} Don't disconnect the battery cables
while the engine is runming.

d} Maintain comect pofarty when connect-
ingr & battery cable from another vehicle
during jump starting.

g Always disconnect the negative cable
first and hook it up fast or the battery
ray be shorted by the tool being used
to Joosen the cable clamps.

It's also a good idea to review the
safety-related information regarding the
engine elsctrical systems located in the
Safety first Section near the front of this man-
ual before beginning any operation included
in this Chapter.

2 Battery- emergehcy jump
starting

Refer to the Booster battery (fump) stari-
ing procedure at the front of this manual.

3 Battery - removal and refitting

Refer to illustration 3.1

1 Starting with the negative battery cable,
disconnect both cables from the battery ter-
minals {see illustration).

2  Remove the battary hold-down clamp.

3 Lift out the battery. Be careful, it's
heawvy.

4 While the battery is out, inspect the car-
rier {tray} for corrosion.

5 if you are renewing the battery, make
sure that you get one that's identical, with the
same dimensions, terminal locations, amper-
age rating, cold cranking rating, etc. as the
original.

8  Refitting is tha reverse of removal,

4 Battery cables - check and
renewal

1 Periodically inspect the entire length of

each batiery cable for damage, cracksd or
burned insulation and corrosion. Poor battery
cahie connections can cause starting prob-

lems and decreased enging performance.

2 Check the cable-fo-terminal connec-
tions at the ends of the cables for cracks,
loose wire strands and corrosion, The pres-
ance of white, fiuffy deposits under the insu-
lation at the cable terminal cennection is a
sign that the cable fs corroded and should be
renewed. Check the terminals for distortion,
rnissing mounting bolts and corrosion.

3 When removing the cables, alveays dis-
connect the negative cable first and hook it
up last or the battery may be shorted by the
ipol used to loosen the cable clamps. Even if
only the positive cable is being renewed, be
sure to disconnect the negative cable from
the battery first {see Chapter 1 for further
information regarding battery cable rernovali).
4  Disconnect the old cables from the bat-
tery, then trace each of thern to their opposite
ends and detach them from the starter
solenoid and earth terminals. Noie the rout-
ing of each cable to ensure correct refitting.
& If you are renewing &ither or both of the
ol cables, take them with you when buying
new cables. It is vitally important that you
renew the cables with identical parts. Cables
have characteristics that make them easy to
identify: positive cables are usually red, larger
in cross-section and have a larger diameter
battery post clamp; earth cables are usually
black, smatller in cross-section and have a
slightly smaller diameter clamp for the nega-
tive post.

&  Clean the threads of the solenoid or 2arth
connection with a-wire brush to remove rust
and corrosion. Apply a light coat of battery ter-
minal corrosion inhibitor, or petroleumn jefly, to
the threads to prevent future corrosion.

7 Attach the cable to the solencid or earth
connection and tighten the mounting nut/bolt
SECUTElY.

8 Before connecting a new cabls to the
battery, make sure that it reaches the battery
post without having to be stretched.

89 Connect the positive cable first, fol-
lowed by the nagative cable.

10 I enly the terminal at the battery end of

‘a cable is damaged, it car be sasily renewed

without having 1o renew the entire cable.
Obtain a new battery cable end.

11 Disconnect the negative cabie from the
battery, then disconnect the positive cable if

3.1 The uncovered
baftery termina! on the
right 1s the negative
post: It is impertant
that it be the one
disconnected first and
connected last when
servicing the battery.
Damage to expensive
electronic components
can occur if this is
not dona

that is the one’being repaired.

12 Cut the oid end from the cable and strip
back about 25 mm of insulation from the
cable. Rerriove any comosion at this time.

13 Clamp the new cable end to the cabis
and attach both cables to the battery termi-
nafs, positive firsi.

5 Ignition system - general
information and precautions

1 The igniticn system is designed to ignite
the fuel/air charge entering each cylinder &t
just the right moment. It does this by produc-
ing a high voltage spark between the elec-
trodes of each spark plug.

2 The types of ignition systems refitted on
these vehigles evolved over the years to
accommodate more strict emissions stan-
dards adopted by the major automative man-
ufacturers.

Breaker points type ignition
system

3 This system controls the ignition spark
using the conventicnal points and condensar
arrangement and timing is controlled by
mechanical advance components. This sys-
tem is refitted on carburetted 42 litre
engines.

Breakerless type ignition

systems

4  The electronic ignition system includes
the ignition switch, the battery, the power
transistor, the control unit (on 3.0 litre
engines), the ignition coil, the primary {low
voltage) and sesondary (high voltage) wiring
circuits, the distributor and the spark plugs.
On fuel injected 4.2 litre engines the ignition
system ig controlled by ihe Electronic Control
Unit (ECU} Using data provided by informa-
tion sensors which menitor various engine
functions (such as rpm, intake air volume,
engine tempsrature, etc.), the ECU ensures a

perfectly timed spark-under all conditions,

The ignition coil is mounted externally to the
distributor.

5 3.0 litre engines use an alectronic igni-
tion systemn similar to that used on the fuel
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6.1 Arinexpensive spark tester like this is
the proper tool 1o use when checking for
spark - a used spark plug has mueh too
sraali of a gap to check for full coit output

injected 4.2 litre engine, except that there is
no ECY. The distributor has its own vacuum
and gentrifugal advance mechanisms, Its tim-
ing is not ECU-cantrolled and the distributor
tas 2 module and stator,

a} Do nof kesp the ignition switch on for
more than 10 seconds if the enging will
not start. .

b) Ahways connect a tachameter in accor-
dance with the manufacturer’s instruc-
tions. Some tachometers rmay be incom-
patible with this ignition systermn. Consuft
a dealer service departrment before buy-
ing a tachometer for use with this vehi-
cle.

©) Never alfow the ignition cofl ferminals to
fouch the ground. Earthing the coil
coufd resuft in damage fo the power
transistor and/or the igniftion coi.

o} Da not disconnect the battery when fhe
engine fs running.

&} Make sure the power transistor is prog-
arly garthed,

6 lgnition system - check

Refar fo iffustration 6.1

Warning: Because of the high voltage gener-
ated by fthe ignition system, extreme care
should be taken whenever an operation is
performed involving ignition components.
This not only includas the power transistor,
coil, distribufor and spark plug wires, but
refated components such as plug connectors,
tachometer and other test equinment afso.

Alf ignition systems

1 If the engine turns over but won't start,
disconnect the spark plug wire from any
spark plug and attach it to a calibrated tester
{available at most autc parts storas) (see
illustration). Connect the clio on ihe tester to
a boit or metal bracket on the engine. If
you're unable to obtain a calibrated ignition
tester, remove the wire from one of the spark
plugs and using an insulated tool, pull back
the boot and hold the end of the wirs about 6
mm fram a good sarth.

6.10 Test the ballast resistor with an
chmmeter - there must not be infinite
resistance across the terminais

2 Crank the engine and watch the end of
the tester or spark plug wire to see if a bright
blue, well-defined sparks occur,

3 If sparks occur, sufficient voltage is
reaching the plug to fire it (repeat the check
at the remaining plug wires to verify that the
distributer cap and rotor are OK). However,
the plugs themselves may be fouled, s¢
remove and check them as described in
Chapter 1.

4 If no sparks or interenittant sparks accur,
remove the distributor cap and check the cap
and rotor as described in Chapter 1. i mois-
ture is present, dry out the cap and rotor,
than refit the cap and repeat the spark test.

5  [f thera's still no spark, detach the coil
secondary wire from the distributor cap and
haok it up to the tester ireattach the plug wire
to the spark plug), then repeat the spark
check. Again, if you don’t have a tester, hoid
the end of the wire about 6 mm from a good
earth.

6  If sparks now occur, the distributor cap,
rotor ar plug wire(s) may be defective.

7 If no sparks occur, the coil-to-cap wire
may be bad {check the resistance with an
ochmmeter and compare it to the spark plug
wira resistance Specifications found in Chap-
ter 1).

8  Ifthere’s still no spark, check the primary

6.11b The two distributor cover O-rings
should be renewed if they appear
deterfarated - water can entar the

distributor and cause extensive damage

f.11a As you remove the internal
distributor cover, check all visible
compenents for signs of damage

wire connections at the coil to make sure
they're clean and ifght. Check for valtage to
the coil an the primary circuit fram the ignition
switch. On angines equipped with an efec-
tronic ignition systern, check for battery voit-
age to the power transistor with the ignition
key ON, engine nat running; if voltage is pre-
sent, check the power transistor (see Sec-
tion 10). Check the ignition coll primary and
secondary resistance {see Section 7}, the
breaker paints on 4.2 litre carburetted rmodels
{see below), the distributor stator and control
unit on 3.0 litre models {see Sections 10
and 11} ar the crank angle sensor on 4.2 litre
fuel injected models (see Chapter 6}

2  Make any hecessary repairs, then repeat
the check again.

Breaker points type ignition
systems

Refer to Mustrations 6.10, 6.11a, 8.11b
and 6.11c

10 If no sparks occur, check the ignition
ballast resistor. There must be conrtinuity
hetween the two terminals (see illustration).
11 Inspect the ignition paints (582 Chap-
ter 1). If the points appear to be in good
shape {no pitting or burn spots), check the
paint gap or dwell {see illustrations).

6.11¢c Use a clean feeler gauge when you
are adjusting the points - it is best to use
a dwell mater to obtain an exact setting
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7.2a Connect an ohmmeder te the two
primary terminals to measure the
coil primary resistance

12 Measure the voitage at the points with a
voltmeter. With the ignition OM (engine not
running}, the points should produce a volt-
meter reading of approximately 10.5 volts. |f
not, the battery must be recharged or
renewed.

13 Check for an short or open in the distrib-
utor points circuit. There may be a damaged
points terminal that is causing the ignition
voltage to be shorted or diminished.

14 Check the condition of the vacuum
advance system {refer to Section 91

7 Ignition coil - check and

renewal

Refer to iflustrations 7.2a, 7.2b and 7.4

1 Detach the cable from the negative ter-
minal of the battery.

2  lsing an chmmeter:

a) Measure the resistance befween the
positive and negative terminals of the
coil {see illustration}. Compare your
reading with the specifiad coil primary
resistance listed in this Chapter's Speci-
fications.

b) Measure the resisfance between the
positive terminal and the high tension
terminal {see iilustration). Compare
your reading with the specified coif sec-
ondary resistance listed i this Chapter's
Specifications.

3 If either of the above tests yield resis-
tance values outside the specified amount,
renew the coil, ’

4 Carefully inspect the coil housing tor
signs of leakage or damage. If any abnormal-
ity is observed, renew the coll (see illustra-
fion}.

Renewal

5  Detach the ¢able from the negative ter-
minal of the baftery.

6 Remove the shield
equipped:-- [ e e
7 Label and then disconnect the wires
from the coil terminals,

8  Remove the coil mounting screws.

&  Refitting is the reverse of rermoval.

from the coil, if

7.2b The secondary resistance is
measured from the secondary terminal to
the positive primary terminal - if either of
the readings are greatly cutside of the
specifications, rengw the cail

8 Distributor - removal and
refitting

Refar to ilfustrations 84, 8.5 and 8.6

1 Detach the cable from the negative bat-
tery terminal. ;

2  Disconnect the electrical connectors
frormn the distributor.

3 Lodk for a raised “1” on the distributor
cap. This marks the location for the number
one cylinder spark plug wire terminal. If the
cap does not have a mark for the number one
terminal, locate the number one spark plug
and trace the wire back to the terminal on the
cap.

4  Remove the distributor cap (see Chap-
ter 1} and turn the engine over until the rotor
is pointing toward the number one spark plug
terminal [see llustration). The timing mark
on the crankshaft pulley must be aligned with
the zero (see locating TDG procedure in
Chapter 24},

5  Make a mark on the edge of the distrib-
utor base directly below the rotor tip and in
line with it. Alse, make alignment marks on
the distributor base and the engine block or

3.5 Use paint to mark the exact positions
of the rotor in relation to the distribuior
housing and the housing.in relation

to the engine block

7.4 The coil must be securely mounted in
order to resist vibration. Check it closely
for indications that the internal oil has
begun to leak from a defective housing

8.4 The rotor must point to the number
one spark plug wire before the distributor
is removed - it is easiest to operate the
starter in bursts to get it close, then fum
the engine with a breaker bar on the
crankshaft putley to align the
timing marks at zero

hold-down bolt to ensurs that the distributor
is refitted correctly (see thustration).

6 Remove the distributor hold-down baolt
{see illustration), then puil the distributor

8.5 Remove the distributor hoid-down
bolt and lift the distributor straight up
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2.6 Waich the timing marks using the timing light while applying
vacLium to the vacuum advance unit with 2 hand-held pump.

The ignition should advance as vacuum Is applied

straight cut to remove it. Caution: DO NOT
turn the crankshaft while the distributor is out
of the engine, or the alignment marks wilf be
usaless,

Refitting

Note: if the crankshaft has been moved while
the aistributor is out, lecate Top Dead Centre
{TDC) for the number one piston (see Chapter
2A) and posftion the distributor and the rotor
accordingfy.

7 Refit a new O-ring onto the distributor
housing.

8 Ingert the distributor into the engine in
exactly the same relationship to the block
ihat it was in whsn removed. Note: 4.2 litre
fuel injected engine distributors have align-
ment marks on the base of the fousing and
the driven gear. Line up the gear mark with
the shorter housing mark prior to refitiing. As
the distributor is refitted, the shaft will rotate
sfightly fo afign the gear mark with the longer
housing mark.

8  If the distiibutor dees not seat com-
pletely, recheck the alignment marks
between the distributor base and the block to
venfy that the distributor is in the same posi-
tion it was in before removal, Also check the
rator to see if it's aligned with the mark you
made on the edge of the distributor base,

10 Loosely refit the distributor hold-down
bolt.

11 Refitting is the reverse of removaf.

12 Check the ignition timing (see Chapter 1)
and tighten the distributor hold-down bolt
sacurely.

2 Ristributor advance systems -
general infarmation, check and
reneawal

Note: Vacuum and centrifugal advance sys-
ferns are used on the 3.0 litre engine and the
4.2 litre breaker-point ignition engins. 4.2 litre

fuel infected engines have EGU-confrofied
fgnition tirming.

General information

1  Te provide the proper spark timing
under ali conditions, these distributors are
equipped with a vacuum advance and a cen-
trifugal advance mechanism. The vacuur
advance controfs timing according to engine
load {available vacuum), while the centrifugal
unit contrels timing according to engine
speed.

2 The centrifugal advance parts may stick,
wear out or become defective after years of
service. The vacuum advance diaphragm
may rupture, rendering it inoperative. Each
mechanism can be checked independent of
the other using the proceduras below.

Check

Refer to Mustrations 0.6 and 9,17

3 Connact a timing light according to the
manufacturer's instructions.

4 Connsct a hand-held vacuum pump te
the vacuum advance unit on the side of the
distribyutaor.

5 Apply vacuum to the unit and check that
it will hoid the vacuum when the pump is
stopped. If it will not hold vacuum, it must be
renawed,

6  Start the engine and allow it to idle.
Apply vacuum while observing the timing
marks with the timing light (see iifustration).
Az more vacuum is applied, the timing should
advance gradually. If not, disassemble the
distributor and rapair the mechanism as
required. Mote: 3.0 fitre engines are equipped
with a vacuum switch which will not allow
angineg vacuum o reach the vacuum advance
unit untd the engine /s warm.

7 HRemove the vacuum pump and do not
recannect the engine vacuum hose to the
unit,

8  Start the engine and obgerve the timing
marks with the timing light. Incraase the

9.11 Be very careful to not drop the small clip into the distrihutor
or same other inaccessible place when you remove it

engine speed gradually to about 3,000 RPM.
The timing should advance gradually and
smoothly, If it doesn't advance or if it
advances in jumps, service the centrifugal
advance mechanism or renew the distributor.

Vacuum advance unit renewal

g Remove the stator (3.0 litre engines)
{refer ta Section 11) or the points (4.2 litre
engines) {refer to Chapter 11

10 On 3.0 litre engines, mark the top of the
reluctor and remova it from the distributor
shaft by prising it up carefully with two
screwdrivers or by using a battery cable
puller. The reluctor is a tight press fit. Do not
lose the small rolt pin which indexes the
reluctor to the shaft,

11 Hemove the vacuum advance scrows
and the clip (see illustration). Remove the
vacuum advance unit.

12 Refitling is the reverse of removal.

Centrifugal advance
mechanism renewal

13 ©On 3.0 litre engines remove the control
urit {refer to Section 12). On 4.2 fitre angines,
rermove the vacuum advance unit,

14 Remove the base piate.

15 Remaove the reluctor shaft or distributor
cam retaining screw.

16 Remove the reluctor shaft or distributor
cam.

17 Remove the advance springs.

18 Remove the clips and lift off the weights.
12 Carefully inspect all moving parts for
wear, binding and elongation of holez. The
advance mechanism can be cleaned thor-
oughly and lubricated with a small amount of
high temperature grease. Operate the assem-
bled mechanism by hand to test for free
maoverment.

20 i definite wear is noticeq, it is best to
renew the complete distributor with a new or
rebuilt unit. Refitting iz the reverse of
removal.
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10 Power transistor (electronic
ignition models) - check and
renewal

Refer to Mustration 10.2

1 Disconnect the wiring from the power
transistor.

2 Using an ohmmeter, perform the tests
as shown (see iflustration].

3 If not all of the readings are as indicated,
renew the power transistor.

Renewsal

4  Detach the cabls from the negative ter-
minzk of the battery.

5 Disconnect the electrical connector
from the power transistor.

5] Remove the screws from the bracket
assembly and remove the power
transistorfbrackat assembly.

7  Refitting is the reverse of removal.

11 Stator (3.0 litre engines) -
renewal and air gap adjustment

1 Remave the distributor cap with the
wires attached and set it aside.

2 Logsen the rotor screw and remove the
rator.

3 Remove the inner distributor cover and
the O-rings.

4  Disconnect the intermal wiring and then
remove the wiring harness from the distribu-
tor body.

5  Remove the stator.

&  Refitting is the reverse of ramoval.

Air gap adjustment

7  Detach the cable from the negative ter-
minal of the battery.

8 Using a brass feeler gauge, measure the
gap between a tip of the reiuctor and the sta-
tor. Compare your measurement to the air
gap listed in this Chapter's Specifications. If
the air gap is not as specified, loosen the sta-
tor mounting screws and position it to the
correct dimension, Excessive air gap is usu-
ally & sign of wear in the distributar shaft
bush.

12 Ceontrol unit {3.0 litre engines) -
removal and refitting

Note: /t fs very difficuft to verify a defective
ignition contrel unit on a 3.0 litre engine, If
there is no spark from the coil and all other
components in the system test good, assume
that the controf unit may be defective.

1 Remove the stator {refer to Section 10).
2 Mark the top of the reluctor and remove
it from the distributor shaft by prising it up

carefully with two™screwdrivers orbyusinga

hattery cable puller. The reluctar iz g tight
press fit. Do not lose the small roll pin which
indexes the reluctor to the shaft.

3 Remove the vacuum advance unit.

10-2 Perform the following four tests to check the power transistor
T Ohmmeter positive lead to A termingl, negalive fead to B terminai

QEDX

3

: — - continuity shoufd exist.’

B Ohmmeter positive lead to B terminal, negative lead to A terminal
- ¢ontinuity showld not exist,
Ohmimeter positive fead to A terminal, negative fead to C terminal

- continity shoufd exist.
4  Ohrmmeter posifive lead to C termingl, negaifve fead fo A terminal
- continuity should not exist,

4  Remove the twe contrel unit mounting
screws and {ift it from the distritiutor.
5  Refitling is the reverse of removal.

13 Charging system - general
infc_)rmation and precautions

The charging system includes the alter-
nator, an intemal voltage regulator, a charge
indicator light, the batfery, a fusible link and
the wiring between all the components. The
charging system supplies electrical power for
the ignition system, the lights, the radio, etc.
The alternator is driven by a drivebsit at the
front of the engine.

The ourpose of the voltage regulator is
to limit the alternator’s voltage 1o a preset
value. This prevents power surgss, circuit
overloads, etc., during peak voltage output.

The fusfizle link is a short length of insu-
lated wire integral with the engine compart-
ment wiring harness {see Chapter 12). The
tusible link is several wire gauges smaller in
diameter than the circuit it protects. See
Chapter 12 for additional information regard-
ing fusible finks.

The charging system doesn't ordinarily
reguire pariedic maintenance. However, tha
drivebelt, battery and wiras and connections
should be inspected at the intervals outlined
in Chapter 1.

The dashboard warning light shouid
come an when the ignition key is turnad to
Start, then should go off immediately. If i
remains on, there is a malfunction in the
charging systam. Some vehicles are also
equipped with a voltage gauge. If the volt-
age gauge indicates abnormally high or low
voltage, check the charging system (see Sec-
tion 12).

Be very careful when making electrical
circult connections to a vehicle equipped
with an alternator and note the following:

a) When reconnecting wires to the afferna-
tor from the battery, be sure fo note the
polanty.

b} Before using arc welding equipment ta
repalr any part of the vehicle, disconnect
the wires from the alternator and the
batlery ferminais.

c) Mever start the engine with a batfery
charger connacied.

before using a battery charger.

8} The affernator is driven by an engine
drivebelt which could cause serious injury
if your hand, hair or clothes becoms

-d} Always-disconnect both battery feads ..

emangled in it with the engine running.
fi Because the alternator is connected
directly to the battery, it could arc or
cause a fire if overioaded or shorted out,
g Wrap a plastic bag aver the alfernator
and secure it with rubber bands before
_steam cleaning the engine.

14 Charging system - check

Refar fo ifustrations 14.3 and 14.92

1 If 2 malfunction occurs in the charging
cirouit, don’t automatically assume that the
alternator is causing the problem. First check
the following items:

a) Check the drivebeft tension and its con-
dition. Renew it if worn or deteriorated.

B Make sure the alfernator mounting and
adjustment bolts are tight.

¢} Inspect the afternator wiring harness and
the electrical connectors at the afterna-
tor and voltage reguiator. They must be
in good condition and tight.

§) Check the fusible fink located at the posi-
tive batiery cable or the large main fuses
in the enging compariment. If it's burned,
determine the cause, repair the circuit
and renew the iink or fuse (the vehicle
won't start and/or the accessories won't
wark Jf the fusible link or fuse blows).

el Check all the fuses that are in serfes with
the charging system circuif. The focafion
of these fuses and fusible links may vary
from year and mode! so refer fo Chapter
12 and the wiring schematics at the end
of Chapter 12 for additional infarmation.

f} Start the enging and check the affernator
for abnormal noises {a shrigking or
squealing sound indicates a bad bush o
bearng.

g) Check the specific gravify of the baftery
slectrolyte. If it's low, charge the battery
{doesn't apply to maintenance free bai-
teries}).

h} Make sure that the battery is Ry
charged (one bad cell in a batfery can
cause overcharging by the alternator).

{) Disconnect the battery cables {negative
first, -then pasitive. Inspect the battery
posts and the cable clarmps for corrosion.
Clean them thoroughly if necessary (see
Section 4 and Chapter 1). Reconnect the

-.positfive cable, then the negative cable. . .

2 Using -a woltmeter, check the battery
voltage with the engine off. it should be

approxirmately 12 volts.
3 Start the engine and check the battery
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voltage again. it should now be approxi-
mately 13.5 to 15.1 volts {see Mustration}.

4 Turn on the headlights. The voitage
should drop and then come back up, if the
charging system is working properly.

5l the voltage reading is greafer than the
specified charging voltage, renew the alter-
nator {see Section 15). The internal voltage
reguiatar is malfunclioning.

& I you have an ammeter, hook it up to
ihe charging system as shown. If you don't
have an ammeter, you can also use an induc-
tive-type current indicator (clamp-on amme-
ter). This device is inexpensive, readily avail-
able at auto parts stores and accurate
engugh fo perform simple amparage checks
like the following test.

7 With the engine running at 2,000 rpm,
check the reading on the ammeter with all
accessories and lights off, then again with the
high-beam headlights on and the heater
blower awitch turned 1o the Hi position. Com-
para your readings to the standard amperags
listed in this Chapter's Specifications.

8 If the ammeter reading is much less than
the standard amperage, renew the altermator.

you attempt to disconnect the wiring from the alternator. The
adjustment mechanism will have o be removed aiso

14.3 Battery voltage should increase to approximately
14.5 volts after the engine has been started

14.9 Checking for a key-off battery drain can be easily done by
disconnecting the negative battery cable and bridging it to

the battery terminat with a test light. Make sure that all
power such as the imerior lights are turned off first

Note: This manual does nof recommend that
the owner attempt to disassemble and repair
an afternator. If the affernator has developed a
prablern with a particufar componeant, then it
is Very likely that it has neared the end of its
service life as far as its other components are
concerned afso, Since rebuilt afternators are
refatively inexpensive, it is not usually worth
the affort and tirne to overhauf an afternator at
homae,

9  If the battery is discharging due to a cur-
rant drain with the ignition turned off, check
for a draw as follows:

Disconnect both battery cable (negative
cable first). Inspect the battery posts and tha
cable clamps for corrosion. Clean them thor-
oughly if necessary (refer to Chapter 1).

Reconnect the positive terminal to its
post. Remove the fuse for the clock, if so
equipped. With the key off and the doors
closed, inzert a test light between the nega-
tive battery post and the disconnected nega-
tive battery cable {see illustration).

tf the test light does not glow, then there
is no key-off battery drain,

if the test light glows, then remave one

15.6 Get a firm hold of the alternator as you re
balf - it is heavy and should not be dropped

fuse at a tirme from the fuse panel until the
light gaes out, The circuit for the fuse is caus-
ing the draw. [nvestigata the circuit and cor-
rect the problem.

If the light will not go out with all the
fuses removed, then disconnect the wiring
from the alternator. If the light goes out, the
alternator is bad.

15 Alternator - removal and refitting

Refer to ilustrations 15.3 and 75.4

1 Detach the cable from the negative ter-
minal of the battery.

2 Detach all of the electrical connectors
from the altemator.
3 On diesel madels. disconnect both vag- 1

uum hoses from the alternator and move *-°

thern out of the way.

4 Place some rags beneath the rear of the
alternator and disconnect the il supply and
returmn lings on diesel models.

3  Loosen the alternator adjustment, then
remave the adjustment assembly (see ilus-
tration) and detach the drivebalts.

move the mounting
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6  Remcve the mounting bott(s} while hold-
ing the wefght of the unit {see illustration).

7 Remove the alternator from the engine
compartiment.

B I you are renewing the altemator, take
the old afternator with you when purchasing a
renewal unit. Make sure that the new/rebuilt
unit is identical to the old alternator. Look at
the terminals - they should be the same in
number, size and locations as the terminals
on the old alternator. Finally, lock at the iden-
tification markings - they will be stamped in
the housing or printed on a tag or plague
affixed to the housing. Make sure that these
rumbers are the same on both alternaters.

g  Many new/rebuilt alternators do not
have a puliey refiited, so you may havs to
switch the pulley from the old unit to the
new/rebuilt one, When buying an alternatar,
find out the shop's policy regarding refitting
of pulleys - some shops will perform this ser-
vice free of charge.

10 Refitting is the reverse of removal.

11 After the altermator is refitted, adjust the
drivebelt tension (see Chapter 1).

12 GCheck the charging voltage ta verify
proper operation of the alternator (se2 Sec-
tion 14).

16 Alternator - overhaul

Disassembly

Aefer to Mustration 16.2

1 Remove the altemator (refer ic Sec-
tion 15). Remova the vacuum pump froem the
rear housing of the alternator on diesel mod-
els.

2  Scoribe or paint afignment marks on the
end framé housings to ease reassembly (see
illustration).

3  Remove the aut retaining the fan puiley
ta the rotor shaft and remove the pulley.

4  Remowve the four through-bolis holding
the front and rear covers together, then sepa-
rate the rear cover assembly from the front
cover. Remove the rotor.

5  Remove the nuis securing the stator
and separate the stator and diode assembly

-

MG i

Frant covar

Pullay assembly

@@

Spacer

Brush assembly

Bearing retainer
Frant bearing

Rear bearing

Stator

Through-bolt

Rear cover

Diode assernbly

16.2 Exploded view of a typical Hitachi altemator

from the rear end frame.

6  Remove the screws attaching the regula-
torand the brush holder to the diede assembly
and remaove the brush holder and regulator,

7 Ramove the diode assembly from the
stator. If necessary, use a solder gun and a
heat sink to meit the solder joints that con-
nect the stator leads to the diode assembly.

Component checks

Refar to iflustrations 16.8a, 16.8b, 16.8

and 16.10

8  Check the rotor for an open between the
two slip rings {see dllustration). Thers should
ba continuity between the slip rings. Check
for earths between each slip ring and the
rotor shaft {see illustration). There should be
no continuity {infinite resistance) between the
rotor shaft and either slip ring. If the rotor fails

I exist betwean
the rotor slip rings

16.8a Continuity §

the slip ring(s) and the rotor shaft

16.9 .Check for. continuity on each stator
lead. There should be no breaks in the
windings, therefare continuity. should
exist between aach terminal

16.8b Ne cofitinuity should exist between

either test or if the slip rings are worn, the
rotor is defective.

9  Check for opens between the center ter-
minal of the stator and each end terminal of
the stator windings {see illustration). If either
reading is high (infinite resistance), the stator is
defective. Check for an earthed stator winding
between gach stator terminal and the frame. If
there is continuity betweaen any stator winding
and the frame, then the stator is defective,

10 Start the checks on the diode assembly
by touching one probe of the chmmeter to
the diode plate and the other to oneg of the
ather designated diode terminals (see illus-
tration). Then reverse the probes and check
again. Fellow the chart carefully. The diode
should have continuity with the ohmmeter
one way and no continuity when the probes
are revarsed. Check each of the terminals In

= - [ ¥
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Ohmmeter probes
Continuity
Positive (& Megative =)

Positive dicde plate Dicde terminals Yes
Dioges check (Positive side)

Diode terminals Positive diode plate No

Megative diade plate {Diode terminals No
IDiodes check (Negative sida)

Diode terminals MNegative dinde plate Yes

[MITSUBISHI make]

Negative dioda plate

{HITACHI makel

Diade
Mmrminals
Tl meamd— [

Sub diede

Diode terminal

Positive diode

Sub dioda

Magatlve dicde
plate

16.1¢ Check each diode to make sure confinuity exists enly in ONE direction

this manner. If any of the diodes fails the test,
the diode assembly is defective.

11 To check the sub diodes, refit the
probes of the ammaeter inte the sub diode ter-
rminals and check for continuity in the same
way as the previous diode checks. Be sure to
probe only the sub diode terminals, K any sub
diode fails the test, the diode assembly is
defactive.

12 Measure the lengths of the brushes and
rensw them if they ars at or near the mini-
mum Prush tength found in this Chapter's
Specifications. Nate: On some models, the
brush feads are soldered onto the voltage
reguiator assembily.

16.14 Fit a paper clip into the rear of the
alternator 10 hold the brushes in place
during refitting - after refitting,
sirgty pull the paper clip out

Reassembly

Aefer to iffusiration 16,14

13 Refit the components in the reverse
arder of removal, noting the following;

14 Before refitting the brush holder, push
the brushes into the holder and slip a
straighterned paper clip into the hole in the
brush helder to hold them in retracted posi-
tion. Afier the end framss have been bolted

together, remove the paper ¢lip {see llustra-
tion}.

17 Starting system - general
information and precautions

The sote function of the starting system
is to turn over the engine quickly enough to
allow it to start.

The starting system consists of the bat-
tery, the starter motor, the starter solenoid
and the electrical circuit connecting the com-
ponents. The solenoid is mounted directly on
the starter motor.

The solenoid/starter motor assembly is
refittad on the upper part of the engine, next
to the transmission bellhousing.

When the ignition key is turned to the
START position, the starter solenoid is actu-
ated through the starter control circuit. The
starter sofencid then connects the battery to
the starter. The battery supplies the slectrical
energy to the starter motor, which does the
actual work of cranking the engine.

The starter motor on a vehicle equipped
with 3 manual transmission can be operated
only when the clutch pedal is depressed; the
starter on a vehicle equipped with an aute-

matic transmission can be operated orly “m
when the trangmission selector lever is in ™ .

Park or Neutral.
Always observe the following precau-
tions when warking on the starting system:

a8) Excessive cranking of the starter mator
can averheat it and cause serfous dam-
age. Never operate the starter motor for
more than 15 seconds af a Hime without
pausing to affow it to cool for at feast
twa minutes.

by The starter is connected directly to the
battery and could arc or cause a fire if
mishandfed, overloaded or short ¢ir-
cuited.

c) Always detach the cable from the nega-
tive terminal of the batfery before work-
ing an the starting system. Gaution: {f
the stereo in your vehicle is equipped
with an anti-theff systern, make sure you
have the correct activation code before
disconnecting the battery.

18 Starter motor - testing in vehicle

Note: Before diagnosing starter probfems,
make sure the battery is fully charged.

1 If the starter motor does not turn at ail
when the switch is operated, malke sure that
the shift lever is in Neutral or Park {fautomatic
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transmission) or that the cluich pedal is
depressed {manual tfransmission).

2  Make sure that the battery is charged
and that ail cables, both at the battery and
starter sclencid terminals, are clean and
secure. s

3 I the starter motor spins but the engine
is not cranking, the overrunning clutch in the
starter motor is slipping and the starter maotor
must be renewed.

4 If, when the switch is actuated, the
starter motor does not operate at all but the
solenoid ¢licks, then the problem lies with
either the battery, the main soilenoid contacts
or the starter motar itself (or the engine is
seized).

£  If the solencid lever and pinion gear
cannot be heard when the switch is aciuated,
the battery is bad, the fusible link is burned
{the circuit is openy, the starter relay is defec-
tive or the starter solenoid itself is defective.
Mote: Follow the relay testing procedure in
Chapter 12 to diagnose a defective refay.

§ To check the solenoid, connsect a
jumper lead between the battery {+) and the
ignition switch terminal {the small terminal} on
the solenoid. If the starter motor now oper-
ates, the solenoid is OK and the problem is in
the ignitien switch, Meutral start switch orin
the wiring.

7 If the starter motor still doss not oper-
ate, remove the starter/solencid assembly for
disassembly, testing and repair.

8  [f the starter motor cranks the engine at
an abnormally slow speed, first make sure
that the battery is charged and that all termni-
nal connections are tight. f the enging is par-
tially seized, then it wilf crank slowly.

9 Run the engine until normal operating
temperature is reached, then disconnect the
coil wire from the distributor cap and earth it
on the engine.

10  Connect a voltmeter positive lead 1o the
battery positive post and connect the nega-
tive lead to the negative post.

11 Crank the enging and take the volimeter
readings as soon as a steady figure is indi-
cated, Do not allow the starter matar to turn
for more than 15 seconds at a time. Areading
of nine volts or more, with the starter motor
turning at normal cranking speed, is normal.
If the reading is nine volts or more but the
cranking speed is slow, the motor is faulty. i
the. reading is less than nine volts and the
cranking speed is slow, the solenoid contacts
ars probably burned, the starter motor is bad,
the battery is discharged or there is a bad
cannection.

18 Starter motor - removal and
refitting

1 Cetach the cable from the negative ter-
minal of the battery.

2 Raise the vehicle and support if securely
with jackstands.

3  Disconnect all of the wiring from the
solencid. Label the smalier wires if neces-
sary.

4  Remove the starfer motor mounting
bolts.

5 Use a sharp screwdriver to carefully
prise the starter out. It may be sealed to the
befiheusing with ATV silicone sealer.

&  Befitting is the reverse of removai. Apply

a 3 mm bead of BTV siligone sealer 10 the
sealing surface of the starter before refitiing

it.

20 Starter motor - overhaul

Refer to ifustration 20.3

1 Remove the starter motor from the vehi-
cle {refer o Sectian 19).

2 Disconnect the cable from the sclenoid
terminai.

3  Use dabs of paint to make alignment
marks on all housing components including
the solenoid (see illustration). This is
required for carrect reassembly.

4  Remove the end housing.

5 Remove the yoke and the brush holder
as a unit.

&  Pull back the brushes and then remove
the yoke from the brush holder.

7  Remove the armature from the drive
housing.

& Disassernbie all of the soleneid compo-
nents and lay them out carefully in order.

9 Remove the mounting screws, then lift
the pinfon gear housing and the gear assern-
bly from the end of the drive housing.

10 Mount the pinion gear assembly in a
sofid vice and remove the ¢lip or cap from the
end of the pinion shaft.

11 Remove the small bearing behind the
clip or cap.

12 Remove the snap-ring or retainer from
the pinion shaft. Lift off the return spring and
then remave the pinion gear from the appo-
site end of the clutch assembly.

13 The bearings on the clutch assembly

Chutch assembly

Metal retainar
Pinion shaft & \
T8
& &
=

Cover

Torsion spring —-\

Gear case

Brush [+}
Stopper clip

Return spring

%\ Dust cover
Shift lever

- Dust cover (Adjusting plate}

Magnetic
switch assembly

Brush spring - Rear cover

V3

Brush holder

[ "= Yoke |
Field coil

Armature assembly

20.3 Typical exploded view Hitachi siarter motor
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and the armature can be removed with g
puller {armaturelor by prising carefully with
scrawdrivers {slutch assembly).

14 Renew all components which are found
to be defective. Check the brush length. They
must be at least 10mm long. Check the price
and availahility of a new or remanufactured
unit if yours has several worn components.
15 During assembly, apply wheel bearing
grease to the armature bearings only. Other
areas of wear such as gears, splines on
shafis and bearing cavities should alse
receive grease.

16 Assembly of the unit is the reverse of
disassembly.

17 After assembly, check the pinion gear

endplay by first snergising the solencid very
briefly with 12 volts. Measure the distancs
the pinion gear protrudes from the housing.
18 Disconnact the 12 volts as soon as pos-
sible and then pull the gear out manuaily.
Measure the same distance. The difference
should be from 0.2mm to 1.7mm. The end-
play can be adjusted, if necessary, by adding
or removing shims from the end of the
sclencid.

2t Starter solenoid - removal and
refitting

1 Remove the solenoid maunting screws.

2 Slide the solenoid rearward and discon-
nect the fork.

3 Remove the solenoid.

4 Refitting is the reverse of rermoval.

4.2 litre engines

%  Make an alignment mark on the salenoid
housing and the starter so that it can be refit-
ted in the same position.

£  Remowvs the mourting bolts and remave
the solencid with its plunger.

7 Remove the spring and lever along with
the seal.

8  Refitting is the reverse of removal.
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Chapter 6

Emissions and engine control systems

Contents
Section Section
Automatic temperature control system......... 8 Hot Idie Compensation {HIC) system. ... e B
Boost Controdled Deceleration Device {BCDD} system 7 [ [ghioTipat: Vel T T=ln = u OO R 11
Catalytic converter system... e 12 On Board Diagnosis (OBD) system - description and
CHECK ENGINE tight ... See Sectnon 12 trouble code access . 10
Electronic Combustion Control Systam (ECCS} general PV valve check and renewal ......................................... See Chapter 1
information and ECU removal and refttlng g Positive Crankcase Ventilation (PCV) system .o
Evaporative Emission Cantrol {(EVAP) system 3 Spark Controf (SC) system.. e 2
Exhaust Gas Recirculation (EGR] system 4 Thermostatic air cleanar Check .. ven e 388 Chapter 1
General information... 1
Specifications
Air flow sansor voltages
Engine stopped, ignition OM ... e 0.5 volts or less
|dling, warm.. 1.0 to 1.3 voits, approximately
ATG vacuurn rnotor operatlng pomts
3.0 litre engine
L1 7= Tg it Iho o= o [OOSR 4.7 to 8.7 kPa
00808 FUIY 1o e nr e ca ns e s s e e s 100 to 16.6 kPa
4.2 litre engina
SN O ODEM cu v s ceverns ress e ssssrrasresessrssrsreatsnvnspsersemseeesecsenses 9.0 KP
AEENS TUIY . i ettt st s r e st rr e s s e 19.5 kPa
BCODD set level
4.2 litre engine
MBINUAD (e e eresae it e e e pasba s e b e st ascasan s e reaees 7512 78 kPa
Automatic. 78 to 80 kPa
3.0 litre enging ... 76 to 78 kPa

Engine temperature sensor values
At 20 degress C ..
At 50 degrees C ..
At 80 degrees C .. .
EGR gas temperature sensar resrstam:e
44.4 degrees C..
100 degrees G..
150 degrees C..
Exhaust gas temperature sensor re5|5tancs at 100 degrees C

2,100 to 2,800 ohms
680 to 1,000 ohms
300 to 330 ohms

68 1o B9 K-ohms
11 to 15 K-ohms
2 1o 4 K-ohms
¥7 to 94 ohms
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Chapter 6 Emissions and engine control systems

1 General information

2 Spark Control (SC) system

Moie: The systems discussed in this Chapter
petrtain to pefral engines anfy.

To prevent pollution of the atmosphere
from burned and evaporating gases, a num-
ber of major and auxiliary emiasion control
systemns are incorporated on  Nissan
Patroi/Ford Maverick petrol vehicles, The
combination of systems used depends on the
yaar in which the vehicle was manufactured,
the locality to which it was originally delivered
and the engine type. Chack the Vehicle Emis-
sions Contro! information (VECH} iabel in your
engine compartment ta determine which sys-
tems are used on your vehicle. The major
systems incorporated on these vehicles
include:

Beoost Controlted Deceleration Device

(BCOD) system

Catatytic Converter (CAT) system

Evaporative Emission Conirol (EVARP)

systemn

Exhaust Gas Recirculation (EGR) system

Intake air temperature control system

Positive Crankcass Ventilation (PCV)

systern

Spark Controf (SC) systern

The auxiliary systems incorporated

include:

Hot idfe Compensation (HIC) system

Positive temperature coefficient (FTC)

heater system

The Sections in this Chapter include
general descriptions, checking procedures
{where possible) and component renewal
wrocedures (where applicable) for each of the
systems listed above.

Before assuming that an emission con-
trol systern is malfunctioning, check the fuel
and ignition systems carefulty. In many
cases, spacial tools and equiprment, as well
as specialised training, are required to accu-
rately diagnose the causes of a rough running
or difficult to start engine. If checking and
servicing become too difficuit or if a proce-
dure is beyond the scope of the home
mechanic, consult a dealer service depart-
ment. This does not necessarily mean how-
ever, that the emission control systems are
particularly difficult to maintain and repair.
You can quickly and easily perform many
checks and do most (it net all} of the regular
maintenance at home with common tine-up
and hand tools. Nota: The most frequent
cause of emission sysfem problerms is simpfy
a loose or broken vacuum hose or wiring con-
nection. Therefore, always check hose and
wiring connections first.

Pay close attention to any special pre-
cautions cutlined in this Chapter (particularly
those concerning the catalytic converter). It
should be noted that the iflustrations of the

various systems may not exactly match the

systams refitted In your particular vehicle,
due to changes made by the manufacturer
duting production or from year to year.

General description

1 The spark control system is designed to
reduce HC and NOX emissions by dalaying
the ignition timing oniy when the engine is
ceid. By delaying the vacuum advance, com-
busticn temperatures are not increased. This
system is filted on 3.0 litre engines onty.

2 The SC system includes the conven-
ticnal distributor-mountad vacuum unit, and
a thermal vacuum switch.

3 At cold engine temperatures, tha ther-
mal vacuum switch does not allow engine
vacuum to reach the diaphragm in the distrib-
utor vacuum unit and the ignftion timing is
thereby retarded to reduce emissions.

Check

4 Refit a T-fitting between the vacuum
gauge and the main vacuum advance control
unit and the thermal vacuum switch and
observe that, with the engine cald {coolant
temperaiure 30 degrees C or less), there is no
vacuum to the distributor.

5  Warm the engine to normal operating
temperature and abserve that vacuum is
allowed past the TVS and on to the vacuum
advance. If no vacuum is available, remove
the thermal vacuum switch and check it.

6 if vacuum is correct, check the opera-
tion of the vacuum advance {see Chapter 5).

Component renewal

Vacuum advance unit
7 Sea Chapter 5.

Thermal vacuum switch

8  Drain the coolant from the engine block
[see Chapter 1), remove the vacuum hoses
fram the TV3, then remove the TVS and
renew it. Refitting is the reverse of the
removal procedures. Note: Be sure 1o apply
fiquid sealer to the threads of the new TVS
befare refitting it.

3 Evaporative Emission Control
(EVAP) system

General description

1 This system is designed to trap and
store fuel that evaporates from the fuei tank,
threttle body and inlet manifold that would
normally enter the atmosphere in the form of
hydracarbon (HC} emissions.

2 The Evaporative Emission Control (EVAP)
system consists of a chargoal-filled canister,
the fines connecting the canister to the fuael
tank and a check valve. On some models,
there is also a thermal vacuum switch.

3 Fued vapours are transferred from the

~fuet tank and throttle body/carburettor to a

canister wherg they are stored when the
engine isn't running. When the engine is run-
ning, the fuel vapours are purged from the
canister by intake airflow and consumed in

3.8 Inspect the EVAP canister for damage
or leaks - if there is a fuel odour in the
engine compartment, chegk the canister
first. The purge control valve is located
on top of the canister

the normal combustion process.

4 There is a purge control valve on the
canister which is activated by enging vac-
uum. When vacudum increases, the vaive
opens and allows the engine to draw in
vapours. The thermal vacuum switch pre-
verits the canister from receiving this vacuum
signal vacuurm at low engine temperatures.

Check

Refer to ifustration 3.8

5  Pooridle, stalling and poor driveability
can ba caused by an inoperative purge control
valve, a darnaged canister, split or cracked
hoses or hoses connected to the wrong fit-
tings. Check the fuel filler cap for 2 damaged
or deformed gasket (see Chapter 1).

6 Evidence of fuel loss ar fuel odowr can
be caused by liquid fuel leaking from fuef
lines, a cracked or damaged canister, an
inoperative purge control valve, discon-
nected, misrouted, kinked, deteriorated or
darmaged vapour or control hoses,

7 Ingpect each hose attached to the can-
ister for kinks, leaks and cracks along its
entire iength. Repair or renew as necessary,
8§  Look for fuel leaking from the bottom of
the canister (see illustration). if fuel is leak-
ing, renew the canister and check the hoses
and hose routing.

8 inspect the canister. If it’s cracked or
damaged, renew it.

10 Check for a clogged filter or a stuck
purge control valve, Blow inte the canister at
the upper of the paired tubes. Thers shouid
be no ieakage. Now blow into the other two
tubes. There should e leakage. If & problem
is found, renaw the canister.

11 Check the operation of the thermal vac-
uum switch. With the engine completely cold,
use a hand-held pump and direct air into the
thermal vacuum switch from the manifold
side. Afr should not pass through the tharmal

Cvadlurh Switeh Now wWarTi T the enging to”

operating temperature {abave 54 degrees C)
and observe that air passas through the ther-
mal vacuurmn switch. Renew the valve if the
test results are incarrect.

SPemanie e Lt A it R R
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5.5 Loosen the hose clamp and remove
the hose from the PCV valve

Fuel check vaive

12  The fusl check valve is in the fuel vapour
vent line between the canister and the fuel
tank.

13 Remove the valve and blow air through
it from the canister side. There should be little
resistance.

14 Blaw through it from the fus! tank side.
There should be substantial resistance,
afthough some air should go through. If it
doesn't perform properly, renew it.

Fuel tank cap

15 Remove the fuel tank cap and clean it
with soap and water.

16 Apply vacuum to the bottom of the cap.
There should be some resistance which
decraase and some clicking. If there is ne
resistance or no flow, renew the cap.

Charcoal canister renewal

17 Clearly labed, then detach the vacuum
hoses from the canister.

18 Remove the mounting clamp bolts,
lower the canister with the brackeat, discon-
nect the hoses from the check valve and
removea it from the vehicle.

19 Refitting is the reverse of removal.

4  Exhaust Gas Recirculation (EGR}
system

General description

1 To reduce NOX emissions, part of the
exhaust gases are recirclilated through the
EGR valve into the inlet manifold to lower the
maximum combustion temperaturs,

2 The main component of the system is
the EGR valve. It aperates in conjunction with
the thermat vacuum switch and the Back
Prassure Transducer (BPT) valve.

3 Atlow engine temperatures, the thermal
vacuum switch and EGR valve are shut and
the exhaust gas is not being recirculated. At
higher engine temperatures, the thermal vac-
uum switch allows vacuum to reach the BPT
valve,

A Ay 4
5.4 With the engine running there should
be a strong vacuum present at the PCV
valve - if there is not, renew the valve

4 The BPT valve senses exhaust pressure
and adjusts the amaount of vacuum going to
the EGE valve. When exhaust pressure is
high, full vacuum flow is permitted and full
axhaust gas recirculation takes place.

Check

5  If the engine runs roughly at idle, hesi-
tates under acceleration, accelerates poorty
or has poor fuel economy, the EGR system is
probably not shutting off.

6  Beforz checking the EGR valve, always
inspact the condition of all vacuum hoses in
the system. Make sure they're all properly
attached and are in good condition. If any of
the hoses are cracked or otherwise dam-
aged, rensw them.

7 Also inspect the BPT valve fitter for con-
tamination or damage. If it's dirty, clean it
with compressed air.

8  Disconnect the vacuum hose from the
EGR valve and connect a vacuurm pump to it.
9  Apply vacuum directly to the EGR valve.
The engine should run roughly or die. If it
doesn’t, renew the EGR valve.

Component renewal

10 Disconnect the vacuum hose, ramove
the retaining bolts and the valve, renew the
faudty valve with a new one, refit the bolts and
reconnect the vacuum hoses.

& Positive Crankcase Ventilation
{PCV) system

General information

1 The Pcsitive Crankcase Ventilation (PG
sysitem reduces hydrocarbon emissions by
scavenging crankcase vapours, i does this by
circulating fresh air fromy the air cleaner
through the crankcase, where it mixes with
blow-by gases and is then rerouted through a
PCV valve to the inlet manifeld.

2 The main components of the POV sys-
tern are the PCV valve, a fresh air intake filter
and the hases connecting these componants
to the engine.

5-10 The PCV system draws air through
this filter {carburetted engines) - ifitis
missing or dirty, contaminated air
will flow throughout the engine

3 To maintain idle quality, the PCV valve
restricts the flow when the inlet manifold vac-
uum is high. ¥ abnormal operating conditions
(such as piston ring problerns) arise, the sys-
tem is designed to allow excessive amounts
of blow-by gases to flow back through the
crankcase vent tube Into the air cleaner to be
consumed by normal cembustion.

4  This system direcis the blow-by inte the
throttle body which, over time, can cause an
cily residue build up in the area near the
throttle plate. Consequently, it's a good idea
to periodically clean this residue from the
throttle body. Refer to Chapter 4B for this
cleaning procedure,

Check

Refer to ilustrations 5.5 and 5.8
5  To check the valve, first remove it and
shake the valve (see illustration). 1t should

rattie, indicating that it's net clogged with |

deposits. [f the valve does not rattle, renew it.
6  Start the engine and allow it to idle, then

place your finger over the valve opening (sese :

illustration}. If strong vacuum is felt, the PCV
valve is working properly. Also, check for
vacuum teaks at the valve, filler cap and alt
the hoses.

Renewal

Refer to iflustration 5.10

7 Unscrew the valve to remaove if.

8  If necessary, refit a new PCV valve.

g Clean and redfit the PCV hoses. Make
sure that the PCV valve and hoses are sacure.
10 Check the condition of the filter used on
some carburstited models, It is [ocated in the
ajr cleaner housing {see illustration}.

6 Hot Idle Compensation {HIC)
system

General information

1 The HIC system allows controlied ar to
enter the inlet manifold to maintain proper
airffuel mixture during high temperatures at
idls.
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6.6 The Hot idle Compensation valve (arrow} is located in the air
cleaner housing - the temperature sensor for the hat
air intake system is adjacent to the HIC valve

2 The HIC valve opening will vary as the
temperature of the air changes from coid (27
to 60 degrees C} to hot {above 75 degress C).
The HIC valve starts out closed {cold) then
gradually opens {hot) as the heated air is
passed over the valva.

Check

3  Disconnegt the HIC hose from the infet
manifcld and attempt suck through it. At tem-
peratures below B0 degreas C, the HIC valve
stiould be closed.

4 Remove the HIC valve, turn it upside
down and place the top section in & pan of
heated water with a thermometer. With the
valve temperature above 75 degrees G, air
should be able to pass through it.

5 If the iest resulis are incorract, rengw
the HIC valve.

Renewal

Refer to fiustration 6.6

6 Remove the meunting clip and lift the
HIC valve from the air cleaner housing (see
illustration).

7 Boost Controlled Deceleration
Device {(BCDD} system

General information

Refor to ifustration 7.1

1 The BCDD valve is mounted on the car-
burettor {see illustration). Its purpose is to
open a small fuel passage in the carburatior
under heavy deceleration conditions in order
to prevent HC emissions caused by exces-
sive inlet vacuum,

2 The device ts controlled by a control
solanoid valve. This valve stops operation of
the BCDD when vehicle speed is Jow, when

-+ --the -clutch: pedal is depressed-or-when-the --

inket rmanifold-vacuwm is below 80 kPa,

Check and adjustment
3 Disconnect the wiring fram the control

solenoid, if equipped.

4 Loosen the dashpot adjustment screw
completely. Note: Afier checking the BCDD
valve, readjust the dashpot (refer to Chap-
ter 4A).

5 Connect a hand vacuum gauge fo inlet
manifold vacuum.

&  Start the engine. Quickly rev it and then
fully release the throttle. The vacuum should
tise quickly and then drop t0 a predetarmined
ievel and hold briefly. It should then drop off
to the normal idle level. Refer to the Specifi-
cations in this Chapter for the corract vac-
uum level,

7 If the unit requires adjustment, remove
the cap from the BCOD unit and turn the
screw gently in small incraments.

g  If there s no valve action, remove the
valve and check for a stuck plunger.

8  To test the contral solencid, disconnect
the wiring from the solenaid.

10 Connect fused jumper wires from the
battery to the solenoid. There should be a
click heard at the carburetior. if not, renaw
the solennid. Note: The solfenoid receives
inputs from the clutch switch {if equippea)
and the speed detecting swilch. If it tesils
good yef stiff refuses ic operate under driving
conditions, check these components.

Renewal

11 Kemove the three large screws retaining
the cover and remave the BCDD.
12 Refitting is the reverse of removal.

8 Automatic Temperature Confrol
(ATC) system

General information
Refer to Mustration 8.2

1 __. The automatic temperature control Bys- . . ..

tem is used on carburetted engfnes to control
the temperature of the air inducted to the car-
burettor. This Improves warm-up and driv-
ability as well as permitting feaner calibration

W,

7.1 The BGCD valve is meunted on the side of the carburettor -
the rubher cap [arrow) covers the adjusting screw

@, g

8.2 The kot air duet which connects the
air cleaner to the exhaust manifold heat
source must be kept in good condition
in arder for the vehicle to perform
properly during warm-up

of the carbureftar.

2 Under cold iniet air conditions, the air
temperature sensor does not permit engine
vacuum to reach the vacuum motor. The
mator keeps the air door in the closed posi-
tion and the engine draws in air that has been
heated by the exhaust manifold heat stove by
way of & hot air duct (see fllustration}.

3 When the inlet air has warmed suffi-
ciently, the air temperature sensor allows
vacuum to reach the vacuum motor. This
operates the air door and it then opens the
normal inlet path so that the engine draws in
unheated air. ’

4 The components of this system include
the wacuum meter and air door, the tempera-
ture sensor and the hoses.

5 On 3.0 litre engines , there is also a Pos-

itive Temperature Coefficient (PTC) heatar. .. .

refitted beneath the carburettor. This is an
electrically heated grid whnich warms the
incoming afr. It is controlled by a mixture
heater relay.
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8.10 Check the operation of the vaqtﬁum motor on the hot air
intake system with a hand vacuum pump

Check

Refer to ilfustration 8.10

6  With the engine completely cool, lock
into the air snorkel and observe the position
of the air door. 1t should be positioned to
allow cool air to enter the carburettor.

7 Start the engine. The door shouid move
to black cool air from entering and expose
the duct to the exhaust.

8  Warm the engine completely. The door
should move to allow cool air to enter the
carburettor.

9  If the door daes not act as described,
proceed with the test.

i0  Connect a hand vacuum pump to tha
vacuum motor {see iftustration). The door
should hegin io open at the vacuum level
listed in this Chapter's Specifications. It
should be fully open at the full open specifi-
cation. If not renew it.

11 With the engine cool, disconnact the
vacuum hoese from the vacuum motor. There
should be vacuum present at the hase. If
not, check the hoszes for cracks and other
damage.

12 With the engine warm, there should be
no vacuurn to the motor. If either of the above
conditions are not met, renew the tempera-
fure sensor.

13  To check the PTC heater, connect an
ohmmeter between the terminals of the
heater unit. Continuity should be present, if
thara is inftnite resistancs, renew it.

14 Check for battery voltage at the wiring to
the hzatar wit the ignition ON. If there is no
voltage, check the heater relay and the wiring.

Renewal

15 Torenew the vacuum motor, remove the
screws which secure the retention strap over
it.

16 Refit the new vacuum maotor and fasten
tha strap back into position.

17 To rensw the termperature sensor, unclip
it from its retainer and clip in the new unit.

18 Ta renew the PTG heater, remove the
carbursttor {refer 1o Chapter 44). Disconnect
the wiring fo the heater and remove it.

18 Refitting is the reverse of removai.

9 Electronic Combustion Control
System (ECCS) - general
information and ECU removal
and refitting

General information

1 The fuel injection system is controlled by
means of a microcomputer known as the
Electranic Control Unit (ECU).

2  The ECU receives signals from various
sensors which monitor changing engine
operating conditions such as intake air vol-
ume, coolant iemperature, engine rpm,
axhaust oxygen content, etc. These signats
are utilised by the ECU to determine the cor-
rect fugl injection duration and ignition timing.
3  The system is analogous ic the central
rervous systam in the human body: The sen-
sars (nerve endings) constantly relay signals
to the ECU (brain), which processes the dafa
and, if necessary, sends out a cormmand to
change the operating parameters of the
engine {(body).

4  Here's a specific exampls of how cne
portion of this system operates: An oxygen
sensor, located in the exhaust manifold, con-
stantly monitors the axygan content of the
exhaust gas. Iif the percentage of oxygen in
the exhaust gas is incorrect, an electrical sig-
nal is sent to the ECU. The ECU takes this
information, processes it and then sends a
command te the fuel injection system teliing
it ta change the air/ffuel mixture, This happens
in a fraction of a second and it goes on con-
tinuously when the engine is running. The
end result is an airffuel mixture ratio which is
canstanily maintained at a proper rafio,
regardiess of driving conditions.

5 In the event of a sensor malfunction, a
backup circuit will take over to provide drive-
ability until the problem is identified and
fixed.

Precautions
6  Follow these stepsa:

al Always disconnect the power by either
turning off the ignitfon switfch or discon-

necting the battery lerminals before
unplugging any electrical connectors.
Cautton: If the stereo in your vefiicle is
equipped with an anti-theft system, make
sure you have the correct activation code
before disconnecting the hattery.

b} When refitfing a battery, be partictiarty
careful fo avoid reversing the positive
and negafive battery cables,

¢} Do not subject EF! components, emis-
sfons-refated components or the ECU to
severe impact during removal or refit-
ting.

o] Do not be careless during troubieshoot-
ing. Even slight terminal confact can
invalidate a testing procedure and dam-
age one of the numearous transistor cir-
cuits.

&) Never afternpt to wark on the ECU or
open the ECU cover. The ECU is pro-
tected by a government-mandated

extended warranty that wilf be nulfified if - ..

vou farmper with or damage the ECU.

f} If you are inspecting electranic cantrol
system components during rainy
weather, make sure that water does not
enter any part. When washing the
engine compartment, do not spray these
parts or their elecirical connecitors with
water.

ECU removal and refitting

Refar to ifustration 9.8

7 Disconnect the negative cable from the
battety {see Chapter 5).

8 Remove the passenger side kick panel
{see illustration).

¥ Remove the bolt from the ECU wiring
harness connector. Mote: ff mecessary,
remove the ECIL and then disconnsact the
harness connector fo sase removal.

10  Remove the bolts from the ECU brack-
ets and remove the ECLU from the vehicle.

11 Refitting is the reverse of removal. Be
very careful to not bend any of the pins as
you connect the harness. When tightening
the wiring harness connector bolt, only
tighten it uniii the red protrusion lines up with
the connectar sids.
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10 On Board Diagnosis (OBD)
system --description and froubie
code accass

General information

1 - The EGU contains a bufli-in seif-diagno-
sis system which detects and identifies mat-
functions occurring in the network. The sys-
tern has two levels at which it will communi-
cate with the technician. Mode | is the normal
operation made of the vehicle. When the igni-
tion switch is turned ON, the CHECK ENGINE
lamp is illuminated in order for you to make
sure that the bulb is working {buib check].

2 . When the engine is started, the warning
tight should go out. When the engfne is run-
ring, the CHECK EMNGINE light will illurninate
in the case of a detected malfunction to
inform you that thers is & problem.

3 When mode |l has been activated and
the engine is stopped with the ignition switch
turned ON, the ECU will display the froubie
codes of all detected faults.

4 When mode Il is activated and the
engine is running, the CHECK ENGINE light
will monitor the performance of the oxygen
Sensor.

5 ‘When the ECU detects a problem, three
things happen: the CHECK ENGINE light
comes on, the trouble is identified and a
diaghostic code is recorded and stored. The
ECU stores the failure code assigned to the
spacific probiem area until the disgnosis sys-
temn is canceled by switching from self-diag-

nostic mode |l {code retrieval} o mode |.
Note: 't is 8 good idea to check for any frou-
ble codas when fthe engine exhibits driveabil-
ity problems.

Obtaining diagnostic code

output

Refer fo ilfustration 10.8

6  Toohtain an output of diagnostic codes,
verify first that the battery voltage is above 11
volts, the throttle is fully ciosed, the transmis-
sion is in Neutral, the accessory switches are
off and the engine is at normal operating
ternperatura,

7 Turn the ignition switch to ON [engine
not running}. Do not start the engine. Locate
the test connector hamess under the dash at
the extrame right side.

8 Use a jumper wire to bridge the CHECK
and {GNITION terminals of the test connector
{see ilfustration). Wait at least two seconds.
Biscornect the wire.

3  Read the diagnhosis code as indicated
by the number of flashes of the "CHECK
ENGIMNE" light on the dash. Normal system
operation is indicated by Code No. 55 {no
malfunctions) for all models. The “CHECK
ENGINE" light displays a Code No. 55 by
blinking five times for 0.6 seconds and then
five times for 0.3 seconds. Each code will be
displayed by first blinking the first digit of the
code, then pause, and blink the second digit
of the code. For example; Code 13 {engine
temperatura sensor circuit) will flash one long
flagh, pausge, and then flash three guick

Check Ignition

| i
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10.8 To activate the diagnostic modes,
bridge the CHECK and IGNITION
terminals of the diagnostic connector -
it's located behind the right side
of the dash

flashies.

13 If there are any malfunctions in the sys-
tem, their corresponding trouble codes are
stored in computer memory and the light wilt
blink the requisite number of times for the
indicated trouble codes. If there’s more than
one trouble code in the memory, they'll be
displayed in numerical order {frorm [owest to
highest) with a pause between each one.
Should It become necessary to work on
angine compoenents requiring removal of the
battery terminal, always check to see if a
diagnostic code has been recorded before
disconnecting the battery.

11 To exit diagnostic mode 1, reconnect
the CHECK and IGMITION terminals for at
least two seconds.

Diagnostic Trouble Codes

Code
Code 11

Code 12
Code 13

Code 21

Coade 43

Code 55

Circuit or system
Crank angle sensor circuit,

Diagnosis
Check the wiring connectors and the

harness before renewing the sensor.

Air flow meter circuit.

Check the wiring connectors and the

Harness before renawing the sensor,

Engine temperature sensor Cirguii.

Check the wiring conneclors and the

Harness before renewing the sensor.

Ignition signal circuit.

Check the wiring connectors and the

Harness before renewing the power
transistor,

Throtile sensor circuit.

Check the wiing connectors and the

Harness before renewing the sensor.

System functicning properly

Note: ff codes 11 and 21 are both displayed, check the crank angle sensor oircult first,

Mo tfrouble codes present.

11 Information sensors

Note 1! Most of the compeoneants described i
this Section are protected by a Federally
mandated extended warranly. See your
dealer for the details regarding your vehicle. |
Note 2: Refer to Chapters 48 and 5 for addi-
tional information on the focafion and the
diagnestic procedures for the sensors that
are not directly sovered in this Section.

Engine temperature sensor

General description

1 The engine termperature sensor is a ther-
mistar {a resistor which varies the value of its
voitage output in accordance with tempera-
ture changes). As the sensor temperature
DECREASES, the resistance valuss will
INCREASE. As the sensor temperature
INCREASES, - the resistance values will
DECREASE. A failure in this sensor gircuit

should set a Code 13, This ¢ode indicates a
failure in the engine temperaiure sensor cir-
cuit, so In most cases the appropriate solu-
tion to the problem will be either repair of &
connector or wire, ar renewal of the sensor.

2 To check the sensor, disconnect the
elecirical connector and measdis the rasis-
tance across the senscr terminats. With the
enging compistely coid {20 degress O] the

J N
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11.4 The engine temperature sensor is located in the
thermastat housing

resistance should be as tisted in this Chap-
tar's Specifications. Next, start the engine
and warrm it up until it reaches operating tem-
peratura (82 degrees C) - check the resis-
tance again and compare it o the specifica-
tions. Note: ff necessary, remove ihe sensor
and perform the tesis in a pan of heated
water o simulate the conditions.

Renewal

Refer ta iustration 11.4

3 Make sure that the engine is completaly
coal, then place the nevr sensor at hand so
that it can be refitted quickly and with a mini-
mum of coolant loss,

4  Before refitting the new sensor, wrap the
threads with Teflon sealing tape to pravent
leakage and thread corrosion.

5  To ramove the sensor, unplug the elec-
trical connector, then carefully unscrew the
sensor {see illustration).

£  Refit the new sensor. Gaution: Handle
the coolant sensor with care. Damage to this
sensor will affect the operation of the entire
fuel injection systam.

Cxygen sensor

General description

7 The oxygen sensor is located in the
exhaust manifold. The oxygen content in the
exhaust reacts with the oxygen sensor to
produce a voltage cutput which varies from
0.1-volt {high oxygen, lean mixture) to 0.9-
volts (low oxygen, rich mixiure}. The ECU
constantly monitors this varigble voltags out-
put io determine the ratio of oxygen to fuelin
the mixture. The ECU alters the air/fuel mix-
ture ratic by controlling the pulse width (open
time) of the fuel injectors. A mixture ratio of
14.7 parts air to 1 part fuel is the ideal mixture
ratio for minimising extaust emissions, thus
allawing the catalytic converter to operate at
roaximum efficiensy. It is this ratic of 14.7 10
1 which the ECU and the oxygen sensor
attempt to maintain under rnormal driving
conditions.

8  The oxygen sensor produces no voltage
when it is below its normal operating temper-
ature of about 283-degress C. During this ini-

tial period before warm-up, the ECU operates
in open locp maode.

9  When thare is a problem with the oxy-
gen sensor or its circuit, the ECU operates in
the open loop mode - that is, it controts fuel
delivery in accordance with a programmed
default value instead of feedback information
fromn the oxygen sensaor.

10 The proper operation of the oxygen sen-
sor depends on four conditions:

gl Electrical - The low voltages generated
by the sensor depend upon good, clean
connections which shouwld be checked
whenever @ malfunction of the sensor i3
suspected or ingicated,

b} Outside air supply - The ssnsor is
designed to allow air circulation to the
internaf portion of the sensor. Wheneaver
the sensar is removed and refifted or
renawed, make sure the air passages are
hot restricted.

c) Proper operating temperature - The
ECU wilf not react to the sensor sighal
until the sensor reaches approximaiely
236-degrees C. This factor must be
taken into considaration when gvaluating
the performance of the sensor.

ol Unleaded fuel - The use of unleadsd
fuel is essential for proper operation of
the sensor. Make sure the fuel you are
usirg is of this fype.

11 I addition to observing the above con-
ditions, speciai care most be taken whenevear
the sensor is serviced.

a) The oxygen sensor has a permanantly
attached pigiail and efectrical connector
which should not be removed from the
sensor. Damage o or rermoval of the
pigtail or electrical connector can
adversely affect operation of the sensor.

b) Grease, dirf and other contaminants
should he kept away from the efectrical
connector and the fouvred end of the
SEensor.

) Do not use cleaning sofvents of any kind
an the oxygen sensor.

d) Do not drop or roughly handle the sen-
sor.

11.18 Siotted scckets are available 1o ease
axygen sensor removal

&) The sificone boot must be refitted in the
correct pasition to provent the boot from
being mefted and to aflow the sensor to
aperale properly.

Check

12 Checking the operaticn of the oxygen
sensar is done very easily and accurately
using the capabilities of the on-board ECU in
seif-diagnostic mode (L. ¥arm the engina to
the normal operating temperature.

13 Locate the computer diagnostic wiring
connector under the dash at the extreme
right side. Use a jumper wire to bridge the
CHECK and ithe IGNITION terminais of the
connactor for at least two seconds (see illus-
tration 10.8). Disconnect the jumper.

14 Start the engine. The check engine lamp
will now display oxygen senscr performance.
Run the engine under no load at 2,000 RPM
for two minutes.

15 Hold the engineg at 2,000 RPM. Count
the number of times the check engine lamp
flashes during a ten second intervat. H the
number of flashes is less than five, then the
axygen sensor must be renewed.

16 To exit diagnostic mode 1, turn the igni-
tion off and disconnect the nagative terminai
irom the battery.

Renewal

Rafer fo ifustration 11.12

Note: Because it is refitted in the sxhaust
rmanifold or pipe, which confracts when cool,
the oxygsn sensor may be very difficult fo
loosen when the engine is cold. Rather than
risk damage fo the sensor (assuming you are
planning to reuse it in another manifold or
pipe), start and run the engine for a minute or
two, then shut it off. Be careful not to bumn
yourself during the faifowing procedure.

17 Disconnect the cable from tha negative
terminal of the battery. Raise the vehicle and
place it securely on jackstands.

18  Carefully disconnect the electrical con-
rnector from the sensor pigial isad.

1% Remove the oxygen sensor from the
exhaust system (see illustration). Caution:
Excessive force may damage the threads,



11.24 The throttie senscor is lacated on
the side of the throttle body

Note: Some oxygen sensors are threaded
diractly into the exhaust manifold while others
are mounted in the exhaust manifold or pipe.
20 Anti-seize compound must be used an
the threads of the sensor to facilitate future
remaoval. The threads of new sensors will
already be coated with this compound, but if
an old sensor is removed and refitted, re-coat
the threads.

21 Refit the sensor and tighten it securaly.
22 Reconnect the slectrical connector of
the pigtail lsad to the main engine wiring har-
Mess,

23 Lower the vehicle and reconnect the
cable to the negative terminal of the battery.

Throltle sensor

General description

Refer to iltustration 11.24

24 The throttle sensor is focated on the end
of the throttle shaft on the throttle body {see
iflustration). By monitoring the output volt-
age from the throttle sensor, the ECU can
alter fuel delivery based on throttle valve
angle {driver demand). A broken or loose sen-
sOr ¢an cause intermitient bursts of fuel from
the injector and an unstable idle bacause the
ECU thinks the throttle is moving. See Chap-
ter 4B for the chack and renewal procedures.

Aijrflow sensor

General Information

25 The Airflow sensor measurss the volume
of air that enters the intake system using a
heated film principle. The sensor measures
the ameount of heat lost by a film placed in the
air stream. This information is relayed to the
computer to inject the correct amount of the
fuel into the combustion chambers for the
volume of air {oad) that is demanded.

LGhecK e e e e

Refer to Wustration 11.27

26 With the engine idling, tap softty on the
sensor with you knuckles or a screwdriver
handke. If the engine stumbles when tapped,

1] 2
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11.27 Backprobe the air flow meter
electrical connector with a voltmeter -
connect the positive lead to terminal 2

and the negative lead to earth

the sensor is bad.

27 Without disconnecting the wiring con-
nector from the sensor, peel back the rubber
and using a suitable prebe, connect a voli-
meter to the sensor connector as shown {see
illustration}. Refer to the Specifications in
this Chapter for the corract voitage readings
under the various conditions.

28 If the sensor doesn’t meet the required
specifications, renew it.

29 if the voltage readings are correct, yet
there is still a diagnostic trouble code for this
iterr, check the wiring harness for open cir-
cuits or a damaged harness (see Chapter 12).

Renewal

Refer to Mlustration 11.30

30 Disconnect the electrical connector
from the airflow sensor (see ilfustration).
Disconnect the air duct froim the sensor.

31 Remove the air cleaner lid with air flow
sensor attached.

32 Disconnect the air flow sensor from the
lid by removing the bolts and the retainer late
inside the air cleansr housing.

33 FRefitting is the reverse of removal.

Exhaust gas temperature
sensor

Genera| Description

34 The exhaust gas temperature sensor is
mounted near the EGR valve. This sensor
detects the temperature of the exhaust as it
mioves through the EGR valve. The informa-
tion is sent to the ECU and in turn the EGR
onfoff time is regulated precisely and more
efficiently.

Check

35 Remove the sensor and place it in & pan
of water which can be haated.

36 Connect an chmmeter to the terminals
of the sensor. Observe the change in resis-
tance as the water is heated.

37 The resistance shouid decregse avenly
as the iemperature rises. When the water
bails, read the resistance. If the resistance is
not az listed in the Specifications in this

Chapter or if the response is not smooth,

rerew

Rengwal
38 Disconnact the harness cannactor for
the temperature sensor and using an open-

switch

11.30 The air flow sensor (arrow) 1s
located in the inlet duct - inspect
the entire air inlet assembly for
loose clamps or damage

end spanner, remove the sensar from the
manifold.

3% Refitting is the reverse of removal. Apply
anti-asgize to the threads before refitting.

Vehicle speed sensor

General description

40 The Vehicle Speed Sensor (VSS} is
Ipcated in the speedometer. The senseor is
electronically controlled and sends a pulsing
voltage sighal to the ECU, which the ECU
converts to kilometras per hour.

41 Checking the V53 involves tapping into
the ECU main wiring harness. Have the vehi-
cle speed sensor, circuit and the ECU diag-
nosed by a dealership service department or
other qualified repair shep.

Knock sensor

General Description

42 lIrregular octane levels in modern patrol
can cause detonation in an engine. Detona-
tion is sometimes referred to as “spark
knock". The knock sensor sends a vollage
signal to the EGU when no spark knock ig
eccurring and the ECU provides normal igni-
tion advance, When the knock sensor
detects abnormal shock waves (spark
knock), it turns off the circuit to the ECU, and
distributor timing is retarded until the knock is
eliminatad.

43 When the knock sensar circuit fails, the
ECU reverts to a retarded timing setting for
all driving conditicns. Have the knock sensar,
circuit and the ECU diagnosed by a dealer-
ship service department or other qualified
repair shop.

Power steering pressure
General description

44 The power steering pressurs switch is
Ipcated on the steering pump. 1t senses when
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11.55 Backprobe the distributor
connector and connect a voltmeter
between terminal 3 and earth, then

between terminat 4 and earth.

When the shaft is rotated, the
voltmeter should register every time
a slot in the rotor passes the sensor

the front wheels are turning and sends a sig-
nal to the ECLL. The ECU then instructs the
Auxiliary Air Control valve to increase the idle
speed.

Check

45 Disconnect the switch wiring., Connect
an chmmeter to the terminals of the switch.
46  SBtart the enging and allow it to idle.

47  There should be infinite resistance with
the wheels straight ahead.

48 When the wheels are turned, there
should be zero resistance. If the switch fails
either test, renew it.

Renewal

49  Place a rag beneath the power steering
pump and remove the swiich.

50 Refitting is the reverse of removal. Check
the fluid level before starting the vehicle.

Crank angle sensor

General description

51 The crank angle sensor is a fundamental
campanent in the ignition system. it informs
the ECU of crankshaft position, which stroke
the number one piston is on and also engine
speed, The crank angle sensor is located in
the distributor.

52 The sensor uses a flat rotor plate with
two sets of slits in it. One array consists of
360 slits, the other of 8. As he rotor rotates,
an L.E.D. passes light through the slits to a
photo diode. This signal is then passed to the
ECU.

Check

Refer fo ifustration 11,55

53 Remove the distributor {refer to Chapter
5). Leave the wiring harness connected to the
distributor and the engine harness.

54 Turn tha ignition ON.

5% Using suitable probes, backprobe the
connector and connect an analeg voltmeter
as shown {see illustration). Slowly turn the
distributor shaft.

58 As it is turned, the reading should vary
from 0 and 5 volig, six times per revolution at
tarminal 3 and 360 times per revolution at ter-
minal 4.

57 Disassemble the distributor and inspect
the signal plate for dirt or damage (refer to
Chapter 5). Clean it if necassary.

Renewal

58 The crank angle sensor is an integral
part of ihe distributor and is not serviced sep-
arately. Refer to Chapter 5 for distributor
renewal.

12 Catalytic converter system

Note: Because of a federally mandated
extended warranty which covers emifssfons-
refated components such as the catalytic
converter, check with a dealer service depart-
ment before renewing the converter at your
awWn exXpensa.

General description

1 To reduce hydrocarbon, carbon monox-
ide and oxides of nitrogen emissians, vehi-
cles are equipped with a three-way catalyst
systemn which oxidises and reduces these
chemicals, converting them into harmless
nittogen, carbon dioxide and water.

2 The catalytic converier is mounted in the
axhaust system much like a muffler,

Check

3 Periodicaliy inspact the catalytic con-
verter-to-exhaust pipe mating flanges and
bolts. Make sure that there are no loose bolts
and no leaks between the flanges.

4 Look for dents in or darnage to the cat-
alytic converter protector. If any part of the
protector is damaged or dented enough to
touch the converter, repair or renaw it

5 Inspect the heat insulator for damage.
Make sure that there is adequate Clearance
between the heat insulator and the catalytic
converter.

Renewal

6 Torenew the catalytic converter, refer to
Chapter 44,
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Chapter 7 Part A
Manual transmission

TA-1

Contents

Section
General information. ..
Manual fransmission - removal and reﬂttmg ..........
Manual transmission lubricant level change .. ... See Chapter 1
Manual transmission lubricant ievel check...... . See Chapter 1

Section
Manual transmission overnaul - ganeral information .. ... 3
FS5R30A 5-speed transmission overnaul ..o 4

FSERS0A 5-speed transmission overhau!

Specifications

Madel number

4.2 litre engins
4 speed e e
S speed....
L.00itre engine..coovoevvvecen.

FSSR304A

Gear end play .
All except reverse main gear............
Heverse main gear .. .
Reverse idler shaft end pfay

FS5R50A

Gear end play
All except second gear........................
Second gear...

Snap-ring ciearance I]rmt (except synchrc hubs)

Synchro hub snap-ring clearance limit
First and second...

Third and fourth...

Baulk ring to gear/cone minimum .

Torque specifications
Cluteh housing-to-enging balts
4.2 litre engine
B8 MM DOIS cov e e e e e
Except B5 mm bolts..v e
3.0 litre engine
To 10/84 production date
B5 MM DORS et it eemt e et
Except 65 mm bolts ...oovvrvveeeeen.
After 10/84 production date
40 mm BOlS.....cce e
Except 40 mm bolts
Lever housing bofts ..
Transmission-to- cFutch housmg bolts
Front cover-to-transmission bolts
FSER30A ..
FS5R50A . .
Rear extensmn to transmlssmn bolts
FS5R30A ..
FSSHSOA A
FSERS0A beanng retamer bolts
FS5R50A control housing biokts...

FNARE0A
FS5R50A
FS5R304A

0.23 10 0.33 mm
0.33 ta .43 mm
0.30 10 0,53 mm

0.20 to 0.45 mm
0.20 to 0.80 rnm
0.15 mm

013 mm
010 mm
0.7 mm

Nm

2910 39
8310 112

It 40
2810 39

2910 38
d910 48
19t 21
54 1o 72

121015
1910 21

23to 3
57t 72
16 to 21
1610 21
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2.431a On 4.2 litre engines, refit the longer boits in these
locations [arrows) in the control housing cover

-"'y\..

O

N

)

= @

BU-TA-Z T1a HAYNES

Ol

2.31b Cn 3.0 litre engines, refit the bofts with the 13 mm heads in
these locations (arrows) in the control housing cover.
The 12 mm bolts go in the other two holes

1  General information

All vehicles covered in this manual are
equipped with either a 4 or 5-speed manual
transmission or an autornatic transmission.
All information on the manual transmission is
included in this Part of Chapter 7. information
on the autematic transmission can be found
in Part B. [rformation on the transfer case
can be found in Part C.

Duwe to the complexity, unavailability of
reptacement parts and the special tocls neg-
essary, internal repair of the manual trans-
rmission is net recommended for the heme
mechanic. The information contained within
this Section will be limited to general informa-
tion and removal and refitiing procedures.

Depending on the expense invofved in
having a faulty transmission overhauled, it
may be an advantage to consider renewing
the unit with either a new or rebuilt one. Your
local dealer or transmission shop should be
able to supply you with information concem-
ing cost, availability and exchange policy.
Regardiess of how you decide to remedy &
transmission problem, you can still save con-
siderable expenze by removing and refitting
the unit yourself,

2 Manual transmission - removal
and refitting

Removal

1 Disconnect the negative cable at the
battery.

2  Raise the vehicle and support it securely
with jackstands. It should be as high as pos-
sitble while still being safe.

3  Remove both front seals and the con-
sofe {refer to Chapter 11).

4 Remove the door sill covers and ramove
the front carpet.

5. Remove ihe knobs from the gear shift
lever and the transfer case lever.

B Remove the floor access panel aiong

with the two lever boots.

7 Bemove the gear shift control housing

from the top of the transmission. On 3.0 litre
engings, use a magnet to draw out the ball
and spring from the transmission.

8 Disconnect the parking brake cable
from the lever assembly, disconnect it from
the retainers and pull it through the fioor to
the outside of the vehicle,

9  Remove the transfer case from the vehi-
cle {refer to Chapter 7C).

10 Remove the transfer case shift lever
from the transmission.

11 Remove the clutch slave cylinder and tie
it out of the way with a wire. Do not discon-
nect the hydraulic line.

12 Remove the starter {refer to Chapter 5).
13  Remove the PTO from the side of the
transmission, if equipped.

14 Dirain the ol from the transmission {refer
to Chapter 1).

15 Disconnect all interfering wiring har-
nesses and hoses.

18 Remaove the rubber mounts from the
exhaust bracket. ‘
17 Support the transmissian with a jack -
preferably a special jack made for this pur-
pose. Safety chains will help steady the
transmission on the jack.

18 Remove the bolts securing the transmis-
sion mount to the rear crossmember.

19 Raise the transmission slightly, then
detach the nuts and bolts securing the rear
crossmember to the frame rails. and remove
the crossmember.

20 Remaove the bolts securing the ransmis-
sion 10 the sngine.

21 Make a final check that all wires and
hoses have been disconnected from the
transrnission and then mova the transmission
and jack toward the rear of the vehicle until
the cluteh housing is clear of the engine
dowel pins. Keep the transmission level as
this is done.

22 Lower the transmission assembly and
remove it from under the vehicle. Caution:
Do not depress the clutch pedal while the
transmission is removed from the vehicle.

- 2% -“The clutch components-now can-be- -

inspected (see Chapter 8). In most cases,
naw clutch compenents should be refitted as
a matter of course if the transmission is
removed,

Refitting

Refar to ifustrations 2.37a and 2.318

24 if removed, refit the clutch components
{see Chapter 8). Apply sealer to the sealing
surface of the clutch housing. Lightly grease
the transmission splings and the pitot bear-
ing.

25 With the transmission ciutch housing
secured to the jack as on removal, raise it
into position beahind the engine and then
carefully slide it forward, engaging the clutch
housing over the dowel pins. Do not use
expessive force to refit the transmission-if it
does not slide into place, readjust the angle
of the transmission so it is leval

26 Refit the transmissien/elutch housing-
to-engine bolts. Tighten the balts to the
specifidd torque.

27 Refit the crossmember and transmission
support. Tighten all nuts and bolts securely.
28 Remove the jacks supporting the trans-
mission and the engine.

29 Refit the various items removed previ-
ously, referring to Chapter 8 for the refitting of
the driveshafts and Ghapter & for information
regarding the starter.

30 Make a final check that all wires, hoses
and the speedometer cable have bsen con-
nected and that the transmission and transfer
case have been filled with lubricant to the
proper level (see Chapter 1). Lower the vehi-
cle.

31 From inside the vehicle refit the shift
lever. Make sure to renew the gasket and refit
the bolte in the correct positions (see illus-
trations).

32 Connect the negative battery cable.
Road test the vehicle for proper operation
and check for leakage.

3 Manual transmission overhaul -
general information

Overhauling a manual transraission 1§ a
-difficult jol for-a-do-it-yoursslfer- lt-involves-
the disassambly and reassembly of many
smail parts. Numerous ¢learances must be
precisely measured .and, if necessary,
changed with salect-fit spacers and snap-
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Fillar plug

Slide bel' berring

&

Front cover oil seal
Seal

l

\ Gealing grammet (WD madel]

ZWD model

Adaptar plate

Matrtral switeh

Baverse lamp switeh

Slida bat! bearing

Bearing retalner

Erain plug

4,3 FSSR30A S-speed transmission case details

' @@M

Faar afl seaf

faar cxtansion

WD model

Tomrel housing

rings. As a result, if transmission problems
arise, it can be removed and refitted by a
competent do-it-yourselfer, but overhaul
should be left to a transmission repair shop.
Rebuilt transmissicns may be available-
check with your deater parts department and
auto parts stores. At any rate, the time and
money invelved in an overhaul is almost sure
10 exceed the cost of a rebuilt unit.

Nevartheless, it's not impossible for an
inexperienced mechanic to rebuild a trans-
mission if the special tools are available and
the job is done in a deliberate step-by-step
manner 50 nothing is overlooked,

The tools necessary for an overhaul
include intermal and external snap-ring pliets,

a bearing puller, a slide hammer, a set of pin
punches, a diat indicator and possibly a
hydraulic press. In addition, a large, sturdy
workbench and a vice or transmission stand
will be required.

During disassembly of the transmission,
make careful notes of how each piece comes
off, where it fits inrefation to othsr pieces and
what holds it in place. Exploded views are
usually included in the rebuild kit to show
how the transmission is assembled, but actu-
ally noting how they are refitted when you
remove the parts will make it much easier to
get the transmission back togeather,

Before taking the transmission apart for
repair, it will help if you have some idea what

4.5 FS5R30A transmission
interlock assembiy
remocval details

area of the transmission is maifunctioning.
Certain problems can be closely tied to spe-
cific areas in the transmission, which can
make component examination and renewal
easier. Refer to the Troubleshooting section
at the front of this manual for information
regarding possible sources of trouble.

4 FS5R30A 5-gpeed transmission -
overhaul

Initial disassembly

Refer to iffustrations 4.3, 4.5, 4.6 and 4.9

1 With the transmission removed {Sec-
tion 3}, thoroughly clean the exterior of the
cases.

2  Remove the clutch release assembiy.

3 Unscraw the glectrical switches from the
transmission case [see iflustration}.

4 With the transmission in Neutral, remove
the clamp boll and lift out the spesdometer
pinkon.

5 Hemove the bolts and use a screwdriver
1o pry the check ball plug, spring and interiock
assembly out of the case {see illustration).

8  Rermove the shift control housing, return
spring and check ball assembly (see illustra-
ticn).
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Contred lever knobw—-—@
Snapring -
0.0, & reversa fotk rod
Washer ~ -Contrel levar
/ Check ball plug Wave wa;heg—g
washerw\c@ LIpper hoot retainer
//—Ims_riock SEOPPAr S @Q/Boot
4 Oring ? |
i \ Lowver hoot retainer
& &/ Retaining pin _Seriking rod 7 | Snap ring /@
Chack soring_—— "R cneck bl D/ Socket @ L
o H
i /g [/ Contral housing
Reverse shift fork Spring :

Striking lever
L 3rg & 4th shift fork
Stopper ring

Snap ring

7 Use a hammer and punch to drive out
the striking arm roll gin.

8 Remove the bolts and use a soft faced
hammer to tap on the case to separate the
extension housing or overdrive gearcase.

8  Remove the bolis and separate the front
cover from the ¢ase. Remove the stopper
ring and use snap-ring pliers to remove the
main bearing snap-ring (see illustration).

Adapter plate and mainshaft

disassembly
Refor fo flustrations 4.16, 4.17, 4.19a
and 4.19b

1t Place the case securely in a wise, using
hiocks of woed or cloth to protect the surface.

R / Main drive bearing snaprigg-=- - b oL

4.9 Remaove the stopper ring and main
drive hearing snap ring with
snap ring pliers

L Tst & 2rd shift fark
Serikicg interieok

Select chaek plug
Select check ptunger

Retaining gin
|| 1
L. rod bracket

LD.D. shift fork

0.0, fork rod

/‘

Retsining pin

Seiger checlk spr ing_‘___,____é@i_% B

Guide plate- -

Bushing

Fraturn spring

s Fevarse check slesve
) [?‘;‘? -

/1/4 oing
N /;{wm check plug
= Select check spring
Salect chesk plunger

4.6 FS5RI0A S-speed transmission shift assembiy details

11 Remove the overdrive/reverse shift rod.
12  Drive out the striking lever roll pin, using
a suitable punch and hammer.

13 Remove the striking rod, striking lever
and interlock assembly from the adapter
plate.

14 Remove the 1s¥/2nd, 3rd/dth and
reverse shift forks.

15 Drive out the overdrive shift fork using a
suitable punch and hammer and remove the
rod and shift fork.

16 Use a feeler gauge to measura the gear
end play {see llustration). Compare the end
play measurements to Specifications. Selec-

tive snap-rings (available from a dealer) are
used to correct excessive end play. Inspect
the mainshaft thrust washers for damage or
Wedr.

17 Remove the reverse coupling sleeve and
components from the main countershaft and
cauntergear rear side (see iHustration).

18 Remove the rear mafnshaft and coun-
tergear snap-rings.

19 Use a hammer and suitable punch to
rernove the C-ring holder and the mainshatt
C-rings (see illustrations).

20 Use a suitable gear puller tool to remove
the countershaft gear rear bearing and then

Gear —i—End play

Shaft or
bushing

)

4.16 Check the gear end piay
with a feeler gauge

4.47 Main countershaft and
countergear removal
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4.19a F35R30A 5-speed fransmission mainshaft and
related components - exploded view

Ird & 4th coupling slesve
Spread spring

3rt & &th sy nchronizer hub

hiainshati—
Steel ball
Ird gear needie bearing

;

i

Iret main gea
ret baulk ril’ng—II

1

Spread spring —, a
41h baulx ring 7
15t gear washer =
Filot besring: = - i
14t gear bushing /
Main drive gear o ]
. . st gear needle bearing /
Main drive gear bearing g7t gz Shifting insert P \
acer Cai b .
b Mainshaft front snap ring / ; , /l
Main drive gear snag ring . s,
- / H
WMain drive bearing Spacer e ? { |
< shitting insert — _ &= ﬂﬁ

Countgr gesr rear thrust bearing

Caunter gear

Bub-gear srian
-

Sub-gear snap ring -

Counter gear ’
froni bearing

2nd gear needic hearing____h____

\ 15t main gear

- 15t & 2nd coupling sleevo

- 15t baufk ring |

LSDread spring

1st & 2od synchronizer hub
Spread spring
2nd baulk ring

2nd Main gear

Suh-gear bracket
Counter gear front

thrust besring

Counter gear front

braring shim

Raverse coupling sleeve -

Reverse hub

! Rervarsz gear needle bearing -

RAeverse main gear\

Steel batl (WD modet) —_— ;

A -

. Speedomater drive gear !
| 2WD moded)

. Front bearing srap ring

Mainghaft
front basring

R

BEGE

T— 0.0 main gaar

Q.0 baulk ring
Revarse baulk ring —_
0.0, coupiing stecva

. Eounter gear

N

8

-Reaverse wler sha

| l‘~—E.'I.D. gear needlo bearing
i f—CI.I.‘.'. qear bushing

4.18h FS5R3I0A 5-speed
transmission gear
component [ayout

Counter gear rear

o ,@?
!
e /
P

— /

RAaidining pin

-~

L

Raverse gear bushing

A

Aeversa cone

tnsert spring

Coring holder

Coim
9 ~Mainshafs regr snap ring

Mzinshafy
rear bearing

@/ Wainshatt roar snap ring
@ Cwing holmlar
4}_, Caunter gesr rear sna;:l ring

* / LS'pacer

Counter goar rear and bearing
eunrse COLUNEer gear

J

_"’/

- / |
@Y.

~— Reyerse iler rear thryst washer

~—

Reverse idlar gear

B Reoverse idler meedie beiring

Reverse idler fronr thruse washay

HY
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remove the reversa idler gear and thrust
wiashers.

21 On 2WD models, use a puller tool to
remove the mainshaft rear bearing.

22 Remove the reverse main gear, spacer
and reverse synchroniser hub, using a2 puller
toal. Remove the raverse gear needle bear-
ings.

23 Use z puller tool to remove the reverse
countergear, followed by the overdrive syn-
chroniser.

24 Take the adapter piate to a suitable
machine shop te have the mainshaft and
countergear removed from the plate using a
hydraulic press and suitable adapter teol.

25 BRemove the st gear washer, steel

ball and 1st gear and needle bearing from the
mainshaft.

26  Have the 2nd gear, 1st gear bushing
and 1st/2nd synchroniser pressed off the
mainshaft.

27  Remgve the front snap ring from the
mainshaft.

28 Have the 3rd gear, the 3rd/4th synchro-
niser and the 3rd gear needle bearing
pressed off the mainshaft.

Countershaft and gear disas-
sembly

29 Remove the sub-gear snap fing.

30  Remove the sub-gear spring, sub-gear
and the stest ball from the front of the coun-
tershaft. Refitting is the reverse of removal.

Input shaft and gear

disassembly

31 The input shaft and gear assembly is
sarviced as a unit and only the bearing is

4.35 Lubricate the mainshaft with
multipurpose grease at the points shown

replaceable. If it is necessary to replace the
bearing, remave the snap ring and spacer.
Take the assembly to a properly equipped
machine shop tc have the old bearing
pressed off and a new one refitted.

Adapter plate and mainshaft

reassembiy

Refer to ifustrations 4.35, 4.36, 4.37, 4.38,
4.30, 4.42, 4.43, 4.44 and 4.45

32 Have the 3rd/4th gear synchroniser, 3rd
gear and needle bearing prassed on the shaft
with a hydraulic press. Refit the thickest
selective snap ring whicts will fitin the groove.
Check the snap ring clearance with a feeler
gauge to maks sure it does not exceed 0.004
inch (0.1 mm).

33 Have the 1st/2nd synchroniser, 2nd
gear and needle bearing pressed on the
mainshaft with a hydraulic press.

34 Have the st gear bushing and washer
press on with a hydraulic press and then refit

Counter gear front
thrust bearing._@

Sub-gear
companents

Counter gear rear
thrust bearing

4.36 Countershaft refitting details

the 15t gear and needle hearing.

35 Coat the steel ball and washer with
petroteurn jefly or mutti-purpose grease and
refit on the mainshaft {see illusiration).

36 Assemble the countershaft and refit it in
the adapter plate {see illustration).

37 Refit the adapter plate on the transmis-
sion plate using 2 bolts. Refit a dial indicator,
set it a zere and then lift and release the
countergear {see illustration). Make a note
of the reading and subtract 0.0039 to 0.0098
inch (0.10 to 0.25 mm} to determine the

| I s—Counter gear

end play

4,37 Use a dial indicator to check the
countergear end play

everse idler shaft

Reverse jdier
©/“frcmt thrust washs

Reverse idler

needis bearing

Reverse idler gear

-

Reverse idier
rear thrust washer
o

. Measured- - - - - Booo

Measured gnd play

Straightedgs
— L
g }

4.39 Checking the reverse idler
shaft end play

-
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Push up with screwdriver

4.42 Use a screwdriver {o seat the countergear assembly

4.43 Refitting the input shaft and pilot bearing an the mainshaft

proper size countargsar front bearing shim to
be refitted.

38 Refit the reverse idler gear, neadle bear-
ing, thrust washers and shaft in the extension
housing [2WD) or overdrive gearcase {4WD}
(see illustration).

39 Refit a dial indicator on the frant of the
reverse idler shaft and use a rufer or straight-
edge (see illustration). Set the indicator to
zero, lift and release the idler shaff and mea-
sure the end play. The end play should be
between 0.11810 0.208 in {0.30 to 0.35 mm). I
the end play is not within specification, replace
the rear thrust washer with a new one.

40  Unboit the transmission case from the
adapter plate and place it securely in a vise,
using blocks of wood or cloths to protect the
surface.

41 Lubncate the surface of the countergear
reqr bearing with multipurpose grease and
refit the mainshatt partially on its front bear-
ing in the adapter plata.

42 Refit the countergear on the coun-
tergear rear biearing in the adapter plate and
then push it upward on the upper rollgr of the
bearing, using a screwdriver to seat the
assembly (see Husiration).

43  Refit the input sharft with the pilot bear-
ing and spacer on the mainshaft {sea illus-
tration).

44 Refit ool J-26349-3 on the adapter
plate with the C-ring and C-ring holder on the
mainshaft and then redit tool J-34328. Extend
the tool to refit the mainshait and counter-
shaft gear (see illustration).

45 Refit the overdrive gear bushing by tap-

ping it in place with a hammer while pushing
on the back of the countergear (see illustra-
tian).

46  Refit the overdrive gear,

47 Refit the adapter piate complete with
the gear assembiy in the transmission case.
48 Refit the overdrive gear neadle bearing
followed by the overdrive countergear and
revarse idler shaft.

49 On 2WD madels, refit the reverse gear
bushing with the speedometer gear drive,

50  Refit the reverse cone,

51 Retit the overdrive blocker ring on the
overdrive countergear.

52 Refit the reverse countergear, neadle
bearing, raverse main gsar, reverse idier gear
and thrust washer, followed by the reverse
hub.

53 On 2WD models, refit the mainshaft
spacer and rear bearing.

54  Refit the countershaft gear rear bearing.
455 Remove the adapter plate assembly
from the transmission case and mount it in
the vise again.

56 Refit a new mainshaft C-ring and coun-
tershaft gear rear snap ring. With the proper
ring refitted, the groove clearance should not
exceed (LO04 in (0.1 mm).

57 Refit the reverse synchroniser assembly.
58  Measure the gear end play as described
in Step 16.

59 Refit the overdrive rod and shift fork, line
up the rad and fork holes and refit 2 new roll
pin, using a hammer and suitable punch.

60 Refit the 1st/2nd, 3rd/4th and reverse
shift forks on their synchroniser grooves,

81 Refit the striking rod to engage the shiit
forks, striker lever and interock. Ling up the
rod and lever pin heles and refit a new roll
pin, using a hammer and suitable punch.

Transmission case assembly

82 Apply suitable seaiant to the contact
surfaces of the transmission case.

63 Refit the adapter plate and gear assem-
bly on the transmission case.

84 Coat the interlock chack balt with mult-
purpese grease and insert the chack ball and
spring in the interlock stopper.

65  Apply sealant to the plug threads, refit
the plug and tighten it to the specifiad torque.
86 Relit the stopper ring and secure it with
& new main drive bearing shap ring.

B7 Refit the front cover, using a new gas-
ket. Ceat the threads of the bottom 3 cover
bolts with sealer and refit all of the front cover
boits. Tighten the bolts to the specified
torgue.

68 Apply suitable zealer to the contact sur-
faces of the adapter plats.

69 Refit the extension housing (2WD) or
overdrive housing (WD) to the adapter plate
with the striking arm.

70 Line up the pin holes and refit a new roll
pin in the striking arm, using a hammer and
suifable size punch,

71 Refit the contral housing check ball and
return spring frefer to illustration 6.6).

72 Apply sealer to the extension housing or
overdrive gearcase mounting surfaces and
refit the control housing and bolts. Tighten
the bolts to the specified torque.

4.44 Special tools are reguived for countergear refitting

4.45 Push on the countergear while refitting the bushing by

tapping the tool with a hammer

TA
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5 FSS5R50A 6-speed transmission -
overhaul

Mote: The FS4RE0A 4-speed Iransmission is
very simitar to the FS5R50A umit. Foflow the
procedures in this Section to overhau the 4-
speed moagel.

Disassembly

1 Remove all of the external components
from the transmission. These include the
Shifter assembly, clutch housing, PTQ
assermbly and the fransfer case.

2  Remove the overdrive componentis from

the rear, then remaove the overdrive housing.
3 Remove the snap-ring from the rear of
the unit, then remove the C-rings and their
holder.

4 Use a gear pulier to remove the main-
shaft rear bearing. Remove the spacer
behind it.

& Remove the countergear snap-ring.

6 Use a puller to remove the overdrive
countergear and the overdrive synchro
assembly.

7  Use a special puller to extract the over-
drive gear bush,

E  Remove the bearing retainer.

9  Remove the overdrive main gear using a
gear puller,

10 Remove the mainshaft bearing snap-

AT S N A R TR
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‘ring. Remove the mainshaft bearing using a

puller.

11 Suspend the rmainshaft assembily with
two ropes from a secure work bench, thean
remove the front cover,

12  Remove the countergear front and rear
bearing outer races. Allow the countergear
assembiy 1o rest on the boltom of the trans-
mission housing.

13 Remove the main drive gear assembly,
positioning the flat portion of the clutch gear
to the top as you do so.

14 Lift the mainshaft assembly from the
case.

15 Lift the countergear assembly from the
case.,

16 Remove the small lock tab from the end
of the reverse idler shaft.

17 Remave the reverse idler assembly
components.

18 Use a press and a bearing separator to
disassemble the ccmponents from the
assemnblles you have removed.

19 Lay the components of each assembly
out in order on a clean work surface. Cau-
tion: Many components must face one
direction only! ft is crifival that aff compo-
nents are fajd out so that the direction they
were facing is mairtained.

Component check

20 Check the endplay of all gears. Refer to
the Specifications in this Chapter.

S AN e

"'21 ‘Check the cleararice between each

baulk ring and its gear. Refer to the Specifi-
cations in this Chapter.

22 Carefully inspect every companent for
wear and damage. Renew all components as
required.

Assembly

23 Reverse the disassembly procedure to
reassemble the transmission.

24 The open argas of the shift insert
springs in the synchroniser assemblies must
be positioned so that they are not in align-
ment.

25 The first and second gear bautk rings
are different. Do not interchangs them,

26 Choose selective-fit snap-rings to min-
imise groove clearance wherever possible.
Hefer to the Specifications in this Chapter.

27 Check the clearance between the baulk
ring and the synchroniser cone on the coun-
tergear, Apply white grease to the steel ball
used in the subgear assembly.

28 Apply sealer to the threads of the five
lower front caver bolts and the uppser three
bolts in the overdrive gear [extension) hous-
ing.

29 Also apply sealer to the threads of the
boits in the gear selector housing.

30 Renew all seals and fill the unit with the
lubricant listed in the Specifications in Chap-
ter 1.
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1 General information

All models which are equipped with
automatic transmissions use an electroni-
cafly-centrolled 4 speed automatic over drive
unit with a lock-up torgue converter. The
operation of the transmission is controlled by
several electronic sensors such as the vehicle

speed sensor, engine spead sensor, throttle
sensor, etc,

Becauss of the complexity of the clutch
mechanisms and the hydraulic control sys-
temis, and because of the special tools and
expertise nesded to rebuild an autamatic
transmission, this work is usually beyond the
scope of the heme mechanic, The proce-
duares in this Chapter are therefore limited to

general diagnosis. routine maintenance,
adjustments and transmission removal and
refitting.

Should the transmission reguire major
repair wark, take it to a clealer service depart-
ment or & transimission repalr shap. You can,
however, sava the expense of removing and
refitting the transmission by doing it yourself.
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2 Diagnosis - general

Note: Automatic transmission malfunctions
may be caused by five general conditions:
sensor maffunction, poor engine perfor-
mance, improper adjustrments, hydraufic mai-
functions or mechanical matfunctions. Diag-
nosis of these problems should afways begin
with a check of the easily repaired iterms: fiid
levei and condition (see Chapter 1), shift fimk-
age adiustment and throtife linkage adjust-
ment. Next, perform a road test to deterrmine
if the problem has been corrected or if more
diagnosis is necessary. If the problem per-
sists after the prefiminary tests and correc-
tions are campleted, additional diagnosis
should be done by a dealer service depart-
ment or transmission repair shop, Refer to the
Troubleshooting section at the front of tis
manual for information on sympfoms of trans-
mission problems.

Preliminary checks

1 Drive the vehicle to warm tha transmis-
sion to normal operating temperature.

2  Check the fluid level as described in
Chapter 1

al If the fluid level is wisually fow, add
enough flufd to bring the fevel within the
designated area of the dipstick, then
check for external feaks {see below).

b} I the fluid level is abnormally high, drain
off the excess, then check the drained
fluid for contamination by coofant, The
presencs of engine coclant in the auto-
matic transmission fluid indicates that a
faflure has occurred in the internal radia-
for walls that separate the coofan{ from
the trapsmission fluid (see Chapter 3.

) If the fluld is foaming, drain it and refilf
the transmission, then check for coolant
in the fluid or a high-fiuid fevel.

3 Check the engine idie spead. Note: /f
the engine is mallunctioning, de not proceed
with the prefiminary checks untif it has been
repaired and runs nosmaffy.

4 Inspect the shift linkage (see Section 3).
Make sure that it's properly adjusted and that
the linkage operates smoothly.

Fluid leak diagnosis

5 .Most fluid leaks are easy to locate visu-
ally. Repair usually consists of renewing a
seal or gasket. If a leak is difficult fo find, the
following procedure may help.

6 |dentify the fluid. Make sure it's frans-
mission fluid and not engine cil or brake fluid
{automatic transmissien fluid is a deep red
golour).

7 Try to pinpoint the source of the leak,
Drive the-vehicle several Kilometres;. then
park [t over a large sheet of cardboard: After
a minuts or. two, youshould be able 10 locate
the Ieak by determmmg the source af. the ﬂwd

: ] nsp CtIOI'I. of the
suspected omponent anid the aiga rmrnedl-.
ately around it. Pay, particular’ dttention 1o

"gasket mating surfaces. A mirror is offer

helpful for finding leaks in areas that are hard
to see.

g  if the leak still cannot be found, clean
the suspected area thoroughly with a
degreaser or solvent, then dry it.

10 Drive the vehicle for several kilometres
at narmal operating temperature and varying
speeds. After driving the vehicle, visually
inspect the suspected component again.

11 Once the leak has been located, the
cause must be determined befors it can be
properly repaired. If a gasket is renswed but
the sealing fiange is bent, the new gasket will
not stop the jeak. The bent flange must be
straightened.

12 Before attempting to repair a leak,
check to make sure that the following condi-
tions are comrected or they may cause
another leak. Note: Some of the folfowing
conditions cannot be fixed without highly
specialised tools and expertise. Such prob-
lerns must be referred (o @ transrission repair
shop or a dealer service departrnent.

Gasket leaks

13 Check the pan periodically. Make sure
the bolts are tight, no bolts are missing, the
gasket is in good condition and the pan is flat
{dents in the pan may indicate damage to tha
valve body inside).

14 If the pan gasket is leaking, the fluid
level may be too high, the vent may be
plugged, the pan hbolts may be too tight, the
pan sealing flange may be warped, the seal-
ing surface of the transmission housing may
be damaged, the gasket may be damaged or
the transmission casting may be cracked or
porous. If sealant instead of gasket material
has been used to form a seal between the
pan ang the transmission housing, it may be
the wrong sealant. )

Seal leaks

Refer to iffustration 2.15

16  If a transmission seal is leaking, the fluid
level or pressure may be teo high, the vent
may be plugged, the ssal bore may be dam-
aged, the seal itself may be damaged or
improperly refitted, the surface of the shaft
protruding through the seal may be damaged
or a loose bearing may be causing excessive
shaft movement (see illustration).

168 . Make. sure the dipstick tube seal is in
good condition and the tube is properly
seated. Periodigaliy check the area around
the revolution sensor for leakage. [f transmis-
sion fiuid is evident, check the O-ring for
damage.

Case leaks

17 If the-case itself appears to be leaking,
the casting is porous and will have tc be
repaired or renewed.

18 Maka.sure the oil cooler hose fittings are
tlght and |n'g 2d condition. :

mes ou of the! ve;' pipe or.

ﬁII tube

wAf thns condmon occurs the lransmlsslon

2,15 Many transmission fluid leaks are
caused by bad canhections, damaged
hoses, loose clamps, ete. Always check
these fittings befare investigating
more difficult components

is overfilled, there is coolant in the fluid, the
case i parous, the dipstick is incorrect, the
vent i plugged or the drain back holes are

plugged.

Road test

DRIVE range

20  While stopped, position the lever in the
DRIVE range and accelerate. Check for a 1-2
shift, 2-3 shift and 3-0D shift. Also, the cop-
verter should lock-up in second, third or OD
gear when it is warm, depending on calibra-
tion. Check for part throttle downshitt by
depressing the accelerator 3/4 of the way -
the transmission should downshift. Check for
full detent downshift by depressing the throt-
tle all the way - the transmissicn should
imtmediately downshiff.

Range 2

21 At speed, shift the transmission to
Range 2. The transmission should down shift
imrmediately. It should not shift back to Gver-
drive. Also check for part throttle and full
throttle downshifts in this range.

'Low range

22  Position the lever in Low position and
check the operation.

Overrun braking

23 This can be checked by manually shift-
ing to a lower range. Engine rpm should
increase and a braking effect should be
noticed.

Reverse

24 Pgsition the shifter in Reverse and
check: operatxon

25 Venfy lhat the engine is not at 1ault Af
the .engins. has hot. received a tune-up
recently, referita Chapter 1 and rake sure.all
engine Gcmpﬂnents are: funct:on:ng properly
26. Chegk: the cond|t|on of aI] eiectncai lines
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and fittings at the transmission, or leading to
it.

27 Check for proper adjustment of the shift
linkage {see Section 3).

28 ¥ af this point 4 preblem remains, there
is one final check before the transmission is
removed for overhaul. Tha vehicle should be
taken to a transmission specialist who will
connect a special oil pressure gaugs and
check the line pressure in the transmission.

Self diagnosis system

29  The self diagnostic system is built inio
the alectromc control system of the transmis-

sion. A maffunction is indicated by the power
shifi light on the dash.

30 To access the self diagnostic codes for
the transmission, start by warming the engire
and transmission fully, then turm the ignition
QOFF.

31 Set the power shift switch to the AUT
position.

32 Sefect PARK,

33 Turn the key ON. The power shift light
should come on for about two seconds. Hf i
does not, go to Step 30 again.

34 If the light came on, turn the key OFF.
Sefact D,

35 Bet the power shift switch to POWER.
Turn the key OM.

36 Select 2. Set the power shift switch to
AUTO.

37 Select 1. Set the power shift switch to
POWER.

38 Push the throttle pedal to the floor and
then release it fuily.

3% Read the power shift light on the dash to
check the frouble codes. There will be a long
flash which is the star signal, followed by ten
sharter flashes. Study the following chart to
determing which, if any, frouble cadefs) are
present in your systam.

Problem

t0shortflashes . ........... ... ...,
First flash is longer than the others ... ..
Second fiash is longer than the othars |,
Third flash is longer than the others ... ..
Fourth flash is longer than the others . . ..
Fifth fiash is longer than the others .. . ..
Sixth flash {s fonger than the others . .. ..

Seventh flash is longer than the athers

Etghth flash is longer than the others . .,
Ninth flash is longer than the others .. ...
Tenth flash is longer than the others ...
Fivelongflashes ... ..... ... ......
Light stays on steadiify ...............

-

Cause

Revalution sensor circult failure
Speead sansor circuit failure
Throttle sensor circuit failure
Shift solenoid A circuit failure
Shift solencid 8 circuit failure

Lock-up solenoid circuit failure

All systerms are functioning properly

Quarrun cluteh solenoid circuit failure

Fluid termpsrature sensor circuit failure

Engine revolution signal circuit fadure

Line pressure solenoid circuit failure

Battery is low, connected improperly or has baen disconnected a long time
Inhibitor switch, power shift switch, kickdown switch or idle switch

circuit is disconnected or the control unit is damaged

40 Most of these trouble codes will require
an automatic transmisefon specialist to prop-
etly diagnose and repair the prablem. Run-
ring the self diagnosis test, howsver, will
allow you o know if the problem is in the
electronic controls area or in some other area
of the vehicle.

3 Shift linkage - check and
adjustment

1 This adjustment should not be consid-
arad routine and does not have te be done
unless wear in the linkage or misalignment of
the shift pasition indicator ocours.

Check

2 Move the shift lever throuegh the gear
ranges and make sure the transmission
responds accordingly. Pogition the lever in
Meutral and see if the transmission shifis to
Neutral. Check to see i the shift position indi-
cator ragisters corractly with the lever in each
detent position.

3 If adjustment is required, the vehicle
must be raised and supported securely on
jackstands.

Adjustment
Refer to fustration 3.5
4  Belact PARK with the gear shift fever in

,
derthl PR o

3.5 Loosen this lock-nut (arrow} to make
adjustments to the shift control
mechanism. There must be a definite
click or detent felt as the lever is
moved between all gaars

the vehicle.

5 Loosen the leck-nut on the linkage at
the transmission (see illustration). Make
sure that the fransmission lever is solidly in
the PARIK position.

6  Pull the rod to the rear and release it.
Make sure that the select lever moves for-
ward a littla.

7 Tighten the lock-nut,

8  Make sure that the gear shift handle will
move slightly forward and rearward without
pushing the button.

9  Operate the vehicle in ail gears and
check for correct alignment of the indicator
and proper transmission operation.

4  Inhibitor switch - check, rencwal
and adjustment

1 The inhibitor switch is located on the

right side of the transmission housing. Ons of
its purposes is to allow the starter to operate
only when the selector lever is in Neutral or
Park. it also operates the back-up lights
when the lever is in Reverse and informs the
ECU of the gear selected.

2 Ifthe engine can be started with the shift
laver in any pasition other than Park or Neu-
tral, the inhibitor switch should be checked
and adjusted and, if necessary, renewed.

Check

Reafer to ifiustrations 4.6 and 4.7

3 Raise the vehicle and support it securely
with jackstands.

4 Disconnect the negative battery cable,
3 Disconnect the inhibitor switch wiring
connactars,

6§  Connect an ohmmetsr betweaan termi-
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4.6 This is the inhibitor switch wiring
connector for the neutral start switch

naie 1 and 2 as shown (see illustration).
There should be zero resistance when the
transmission s in NEUTRAL and PABK.
There should be infinite resistance in all ather

“gears.

7 Check the resistance between terminal 3
and terminal 4, then terminat 3 and terminal 3,
terminal 3 and terminal 8, etc {see iBustra-
tion).

8  There should be continuity (zero resis-
fance) when the lever is in PARK, REVERSE,
NEUTRAL, D, 2 and 1.

9  If the switch does not respond correctly,
iry the adjustment procedure. If it does not
help, renew the switch.

Adjustment

Refer to Mustration 4.10

10 Disconnect the shift finkage assembly
from the transmission (see illustration).

11  Place the transmission in NEUTRAL.

12 Loosen the switch mounting screws and
put a 4 mm dritl through the adjustment hale
i the lever.

13 Rotate the switch until the drill drops
easily into the hole in the switch.

14 Tighten the switch screws and connect
the shift iinkage rod.

Renewal

15 Disconnect the wiring from the switch.
16 Place the {ransmission into first gear
and then remove the switch.

17 Refitting is the reverse of removal.

410 Hemoue_thls nut_(arrow} to. 'd!sconnect the shift Imkage and'
e expose the inhxhltor smtch components

L ST

319]|8

EA
\4/5]s

FEr5h-7 A 4.7 FKATHES

4.7 This other wiring connector is for
providing information to the ECU as to
the gear which has been selected

5 Transmission mount - check and
renewal

Refer to ifflustration 6.3

1 Insert a large screwdriver or lever into
the space between the transmission mount
and the bracket and try to prise the transmis-
sion up slightly.

2 The transmission should not move away
from the bracket very far.

4 If it is necessary to renew the mount,
suppert the transmission with a jack and
remove the mount-to-crossmember bolts
and nuts, then separate the mount and lower
it from the vehicle [see illustration}.

4 Refiting is the reverse of removal.

6 Transmission rear gil seal -
renewal

1 Homove the transfer case {refer to
Chapter 7C).

2 Place a drain pan beneath the rear of the
transmission.

3 Use a seal puller or a large screwdriver
Yo rermove the seal.

4 Apply transmission fluid to the new sea
and use a large socket with a hammer to
drive it scuarely onto place.

5  The remainder of refitting is the reverse
of removal.

‘63 Aﬁer the ti nsfer: case assembly has been r moved and tlhe
transmassmn supported remove these bolts {arrows} 1o release
: the rear crossmemher :

7  Power shift {mode} switch -
check and renewal

Check

Models with power shift switch on
lever

1 Remove the switch from the lever and
disconnect the wiring.

2 Connect an ohmmeter ta the terminals.
With the switch sat to POWER, there should
be zaro resistance. With the switch set to
AUTO, there should be infinite resistance,

3 If the readings are not close, renew the
LI,

Madels with mode switch on dash

4  Remove the swiich from the dasb and
disconnect the wiring. :

5 Connect an ohmmeter betwesn tarmi-
nals 2 and 7. There should be continuity (zero
resistance) when the switch is set to POWER,
& Connect the ohmmeter betwsen termi-
nals 2 and 3, There should be continuity (zero
resistance) when the switch is set to HOLD.
7 I the readings are not close, renew the
Lnit.

Nate: On fater modals with the mode switch
in the dash, thers js an overdrive switch in the
shift lever. This switch can be tested by lever-
ing it out of the handle and then using an
phmmeter to verify that it has continuity only
in the OFF position.

Renewal

Models with power shift switch on
lever

8  Use a small screwdriver to carefully lever
the power shift assernbly from the shift lever.
9 Disconnhect the wiring from the switch
and pull it from the iever.

Models with mode switch on dash

10 Use a smali screwdriver to carefully
lever the switch from the dash.
11  Disconnact the wiring from the switch,
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8 Automatic transmission -
removal and refitting

1 Disconnect the cable from the negative
battery terminal.

2 Raise the vehicle and support it securely
with jackstands.

3 Remove the consoie frefer to Chap-
ter 113,

4 Disconrect the parking brake cable
from the lever.

5  Disconnect the cable housing from the
retainer and push it through the floor.

6 Rerove the transfer case (refer to
Chapter 7C).

7 Disconnect the interfering wiring and
hoses from the transmission.

8  PRemove the dipstick tube.

g Femove the starter (refer to Chapter 5).
10  Remove the rear engine cover plate.

11 Use a dab of paint to mark the align-
ment of the torque converter to the drive-
plate. Remove the four torque converter
belts. It will be necessary to rotate the enging
with a flywheal turning toel or a ratchet on the
front crankshaft pulley in order to reach alt
four bolis.

12 Disconnect the shift inkage at the trans-

mission.
13 Drain the transmissien fuid {refer to
Chapter 1).

14 Hemove the insulatars from the exhaust
bracket.

15 Disconnect the transmission fluid cogler
lines from the transmission. Plug the lines
and the transmission ports {0 pravent debiis
from entering.

16 Support the transmission with a jack -
preferably a special jack made for this pur-
pose. Safety chains will help steady the
transmission on the jack. A flat piece of wood
on he jack will prevent the transmission pan
irom being pushed inward against the valve
body.

17 Remove the boits securing the transmis-
sion mount to the rear crossmember.

18 Raise the transmission slightly, then
detach the nuts and bolts securing the rear
crossmember to the frame ralls and remove
the crossmembaer.

19 Remove the remaining baits securing
the tranamission o the engine. Caution: The
fransmission is heavy and awkward. it is best
ic have an assistant available fo help in
manauvering the unif away from the engine
and out from under the vehicle. If it is
dropped, the case may be cracked and the

eniire unit may have 1o be renewed.

20 Make a final check that all wires and
hoses have been disconnected from the
transmission and transfer case and then
move the transmission and jack toward the
rear of the vehicle until the targue converter
housing is clear of the angine dowsal pins.
Make sure the torque converter is detachad
from the drivepiate, Secure the torgue con-
vertar to the transmission with wire so that it
will not fall out during removal. Lower the
transmission and ramove it from under the
vehicle,

21 Make sure the torgue converter is fully
engaged in the transmission prior to refitting.
The faces of the torgue converter nuts must
be at least 25 mm to the rear of the housing
flange. If they are not al least this far
recessed, spin the converter while pushing it
desper onto the front pump assembly.

22  The remainder of the refitting the raverse
of removal. Be sure to refill the codling sys-
tem and the transmission with the required
fluids isee Chapter 1). Adjust the shift linkage
as described in this Chapter before road test-
ing the vehicle. Refer {o the appropriate
Chapters for refitting of the starter and other
components.

78
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Contents
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Specifications
Model number .. TX12A

Frant drive sprocket endpllay

Low gear endplay ...
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Snap-ring-to-groove clearancs maximum ..

CoUNtergear @NURIAY . .o et e er e e et et as
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Detent plugs ... et e ee e e e e aeetne et aet r 1o eernsrares e s nnnn semn e
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lnput shaft t oeanng retalner bolts
Mainshaft bearing retainer screws............
Parking brake backing plate boils..,.......“
Fear companion flange nut .............

Transfar case-1o-engine Boills ..o e e

1 General information

All models are equipped with a transfer
case mounted on the rear of the transmis-
sion, Drive is passed from the engine through
the transmission and the transfer case to the
rear and/or front wheels by the driveshafts.

Because of the special togls and tech-
niques required, disassembly and overhaul of
the transfer case should ke left to a dealsr or
praperly equipped shop. Your can, however,
ramove and refitting the transfer case your-
self and save the expense, even if the rapalr
work is done by a specialist,

2 Transfer case oil seals - renewal

Front and rear oil seals

1 Raise the vehicle ard support it on jack-
stands. Remove the transfer case rock guard
(it equipped} and drain the oil,

2 Mark the position of the appropriate

0.20 to 0.35 mm
0.20 1o 0.35 mm
0.5 mm

0.15 mm

Ote 0.2 mm

Nm

13 t0 25
225to 325
26t0 36
19to 21
16to M
42 to 52
295 to 450
32to 42

driveshaft flange in refation to the transfer
casa flange. Remove the bolts and discon-
nect the driveshaft (refer to Chapter 8).

32 Remove the lockmut from the transfer
case companion flange. To keep the flange
from turning, refitting two of the driveshaft
mounting boits and angage a strong lever
between them. The nuts are very tight. It may
be necessary to use a large breaker bar or a
section of pipa an the end of the breaker bar.
4 Using a conventional gear puller,
remove the companion flange.

5  Caretfully prise the oil seal out with a seal
puller or a scrawdriver, being sure not to
scratch or damage the ssal bors in the case.
A block of wood placed between the screw-
driver and case can provide additional lever-
age. Note: ff available, it js better fo use a
seal puller specificalfy desfgned for this pur-
pose. This type of device uses a screw mech-
anism and gperates simifar to a gear pulfer.
Check your locat remtal facility and obtain one
if possibla.

6 Lubricate the lip of the new ssal with
gear ¢il and tap it inte position with a socket

and a hammer.

7 Place the companion flange into posi-
tion. Refitting the lock-nut and tighten it to
the specified torque.

8  Refitting the driveshaft, being sure the
flange marks macde during removat are
aligned.

9 Refill the transfer case with cil, referring
to Chapter 1 if necessary.

Shift shaft oil seal

10 Disconnect the control rod from the
transfer case outer shift lever.

11 Remove the outer shift lever.

12 Carefully prise the oil seal out with a seal
puller ¢or a screwdriver, being sure not to
scratch or damage the seal bore in the case.
A block of wood placed hetween the screw-
driver and case can provide additional lever-
age.

13 Lubricate the lip of the new seal with
gear il and tap it inte posttion with a socket
and a hammer.

14 Refitting the components previously
rarmoved,

7C



3.4a Peel back this rubber cover to access the transfer
case shift linkage rod connection

3 Transfer case - removal and
refitting

Aefer to iflustrations 3.4a and 3.4b

1 Raise the vehicle and support it securely
with jackstands.

2 Drain both the transfer case and the
transmigzion (refer to Chapter 1).

3  Remove both driveshafts (refer to Chap-
ter 8).

4  Peel back the rubber boot and discon-
nect the shift contral lever from the transfer
case {see illustrations}. Do not lose the
spacer or washer.

5  Release the parking brake. Remove the
parking brake drum.

& Remove the jocknut fram the transfer
case companion flange. To keep the flange
from turning, refitting two of the driveshaft
mounting baolts and engage a strong lever
between them. The nuts are very tight. it may
be necessary 1¢ use a large breaker bar ar a
section of pipe on the end of the breaker bar,
Using a conventional gear puller, remove the
companion flange.

7 Remove the parking brake assembly
and hang it out of the way with a wire.

B Place a floor jack under the rear of the
transmission with a2 piece of wood between
therr.

9  Unbclt the rear crossmember from the
frame rails.

10 Lower the fransmission/transfer case
assembiy as much as possible.

11 Dissonnect any interfering wiring and
hoses from the transfer case.

12 Unboit the transfer case from the trans-
mission. Leave dne bolt in to hold the units
together temporarily.

13 " JdEk up the transniission and réfitting
the bolts in the crossmember.

14 Move the floor jack to the transfer case
and l:e the transfer case tothe jack for safety.

15 Remove the last bolt and remove the
transfer case from the vehicle. Mote: The unit
is heavy and difficult to balance. Get an assis-
tant to help you if possible.

16 Refitling is the reverse of remaval,

4 Transfer case - overhaul

Disassembly

1 Remove the speedometer drive. Remove
the ruts from the front and the rear companion
flanges. It will be necessary to hold the shafts
from turning with a special tool.

2 Remove the parking brake drum.

3 Usez a puller to remove both companion
flanges.

4 Remove the parking brake components.
§  Carefully separate the rear case using
two large screwdrivers.

5 PRemove the speedometer drive gear
and also the oil tube.

7 Remove the snap-ring from the shift rod.
8  Measure the endplay in the front drive
sprocket. Compare your reading to that listed
in the Specifications in this Chapler.

9  Use a pulter to remove the mainshaft
rear bearing.

10 Lift out the two/four shift fork and cou-
pling sleeve assembly.

11---Tap out the entire chain drive-assembly
complete with the drive shaft and front drive
sprochkst.

12 Remave the bearing retaingr.

13 Lnbolt and separate the front and cen-
tar cases.

14 Uss a fesler gauge to measure the low
gear endplay. Gompare your reading to that
listed in ihe Specifications in this Chapter.

15: Remaove the snap-ring from the main-
shaft.

16 Use a pufler to remove the low gear and
low/high huke assembly

3.4b Remaove the lock-nut to disconnect the Imkage
from the transfer case

17 Tap the mainshaft out fram the front,

18 remove the check balls, springs, plugs
and switches from the front case.

19 Lift out the two/dour shift rod from the
fiont case.

20 Remove the lowsigh shift rod and fork
assembly.

21 Lift the bearing from the main gear.

22 Remove the front case cover.

23  Use a soft-face hammer to tap oul the
countergear, main gear and the shift levers.
24 Use a press and a bearing separator as
required to disassembie the individual com-
ponents from the assemblies you have
removed.

25 Lay the components of each assembly
out in order on a clean work surface. Cau-
tion: Many components must face one direc-
tion ondy! It is critical that aff components are
laid ouf so that the direction they were facing
is mairained.

Check

26 Check the endplay of low gear and the
front drive sprocket. Refer to the Specitica-
tions in this Chapter.

27 Check the clearance between the baulk
ring and its gear. Refer to the Specifications
in this Chapter.

28 Carefully inspect every component for
wear and damage Renew all components as
required. - :

Assembly

26 Reverse the disassembly procedure to
reassembie the transfer case.

30 Choose selective-fit snap-rings to mini-
mize groove clearance wherever possible.
Refer to the Spacifications in this Chapter.

31 Use sealer on the threads of the front
cover bolts. '

22  Renew all seals and #ll the unit with the
lubricant listed in the Specifi catlons i Chap-
ter 1. E




Chapter 8
Clutch and driveline
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Clutch hydraulic system - Bleeding .. oo 8 Filot bearing - |nspect|0n removal and refttrng 5
Clutch master cylinder - removal, overhaut and refitting ............... 6 Pinion oit seal - renewal ............. [P |
Clutch pedal assernbly - removal and refitting ............. 9 Rear axleshaft, bearing and seal {seml-ﬂoatmg) -
Clutch release bearing - renewal .. 4 removal and refitting ............ SOOI |
Clutch release cylinder - removal, overhaul and reﬂttmg ............... 7 Rear axteshaft and wheel beanng (full ﬂoat!ng) -
Clutch vacuum power booster unit - check, renewal rermoval and reftENG .o e o e e et e et 20

and AdjUSImEBNt ... i s e seeen 10 Rear locking differential - general information ... 21
Driveline mspect:on PR - Swivet hub assembly - removal and refitthng ..o vecveveceiveceee. 16
Driveshafts - removal and reﬂﬁmg e 13 Universal joint - renewal. ... e 14
Drriveshafts, differentials and axles - general mformataon.............. 11
Specifications -—
Clutch
Fluid typs ... DOT 3 brake fluid
Clutch d:sc maxirmum runout - 0.8 mm
Clutch disc to rivet head depth minimum.. 0.3 mm
Diaphragm spring maximum tip out-of- allgnment 0.5 mim
Fiywhesl maximum runout... .1 mm

Rear axle shaft
Endplay [l Brakesh. ..o e s e s e s

MU SHATR FUNOUL L e e e e rires e s s e s v s s bt
Differential
Errive pinion prefoad (within hacklash) . e e e

0.02 to 0.15 mm
0.8 mm

1.810 2.5 Nm
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8.2 Chapter 8 Clutch and driveline
Torque specifications Nm
Automatic-lock hub cover Bols ..o 54 to 59
Glutch pedal pivot nut ., 16 to 22
Clutch pressure plate-to—ﬂywheel bolts 22to28
Clutch master cylinder mounting boit .. . , Btao12
Clutch slave eylinder mounting bolt .. 30 to 40
Driveshaft o transfer case compamon f]ange bolts 78 to 88
Driveshaft to front axle companion flange bolts.. 7810 88
Driveshaft to rear axle companian flange bofts .. 93 to 108
Freewhee! hub bolts .. 54 to 59
Front axle pinion nut......... 186 to 285
Front hub dust seal bolts 30 1o 40
Front hub wheel Hub BoRS .t 5010 68
Front hub drive flange Bols ... e 54 to 64
Front hub bearing lock-nut . 167 10 196
Manual -lock hub cover bolts 54 t0 58
Fear axle flange toc hub bolts {fu[i ﬂoat:ng) 49 to 57
Rear axie hub lock-nut (full-floating) 167 10 196"
Rear axle shaft nuis (3emi-floating) .. e 53t0 B3
Rear axle bearing nut (semi-floating) ... e e 441 to 480
Rear axle pinion nut

Hardtop and Station WaGOM. .o s 196 to 284

Utility and CaD ChASSIS .o s 167 10 245
Swivel hub bearing cap bolts .. 30 to 40

8to12

Wacuum power bhiooster nuts ..

*Use this torque onfy to seat the beanng, final rorque shoufd be 4 Nm.

1 General information

The information in this Chapter deals
with the components from the rear of the
transfer case to the drive wheels.-For the pur-
poses of this Chapter, these components are
grauped into three categories; clutch, drive-
shafts and axles. Separate Sections within
this Chapter offer general descriptions and
chacking procedures for components in gach
of the three groups.

Since nearly all the procedures covered

in this Chapter involve working under the
vehicle, make sure it's securely supported on
sturdy jackstands or on a hoist where the
vehicle can be easily raised and lowered.

2  Clutch - description and check

Refer to iffustration 2.1

1 All models equipped with a manual
transmission feature a singls dry plate,
diaphragm spring-type clutch, The actuation
is through a hydrautic system. 4.2 fitre mod-

els also use a vaclum power booster unit to
decroase pedal effort [see fHustration).

2  When the clutch pedal is depressed,
hydraulic fiuid {under pressure from the
clutch master cylinder) flows into the slave
cylinder. Because the slave cylinder is con-
nected to the clutch fork, the fork moves the
release bearing into contact with the pressure
plate release diaphragm, disengaging the
clutch plate.

3 The hydraulic system locates the chutch
pedal and provides clutch adjustrment auto-
matically, o no adjustment is required.

Ciutch Dis¢

Pilot Bearing
Flyw.heel

. 21 Exploded view of the clutch components

Clutch Cover

Releass Bearing and Hub

Clip
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3.4 A clutch alignment tool can be used to prevent the dise fram
dropping cut as the pressure plate is removed

4 Terminclogy can be a problem regard-
ing tha clutch compaonents because comman
names have in some cases changed from
that used by the manufacturer. For exampie,
the driven plate is also called the clutch plate
or disg, the clutch release bearing is some-
times calted a throwout bearing or release
bearing, the slave cylinder is sometimes
called the operating or releass cylinder. Also,
the pilot bearing is sometimes called the
spigot bearing.

5  Due to the slow wearing qualities of the
cluteh, it is not easy to decide when to go to
the trouble of remaoving the transmission in
arder to chack the wear on the friction Ining.

The only positive indication that something-

should be done is when it starts to slip or
when squealing noises during engagement
indicate that the friction lining has worn dowh
to the rivets. In such instances it can only be
hoped that the friction surfaces on the fly-
wheel and pressure plate have not been
badly worn or scored.

6 A clutch will wear accarding ta the way
in which it is used. Much intentionat slipping
of the clutch while driving - rather than the
correct selection of gears - will accelerate
wear. ki is hast to assume, howevar, that the
disc will need renewal at about 120,000 km.
7 Because of the clutch’s location
between the engine and transmissieon, it can-
not be worked on without removing sither the
engine or transmission. ' repairs which
would require removal of the engine are not
needed, the quickest way to gain access 1o
the cluich is by removing the transmission, as
described in Chapter 7A.

8  Other than to renew components with
obvious damage, some preliminary checks
should be performed to diagnose a clutch
system failure,

a) The first check should be of the fluid
feval in the ciutch master cylinder. ff the
fluid tevel is fow, add fiuid as necessary
and re-test. If the master cyfinder runs
dry, or if any of the hydraufic compo-
nemts are serviced, bised the hydraulic
systern as described in Section 8.

b) To check “clutch sgpin down time”, run

the engine at normal idfe speed with the
transmission in Neutral (clutch pedaf up-
engaged). Disengage the clutch (pedal
dawry, walt nine seconds and shift the
{ransmission into Reverse. No grinding
noise should be heard. A grinding noise
would indicate component faifure in the
pressure plate assembly or the clutch
disc.

c} To check for complete clufch refease,
run the engina (with the brake on to pre-
vent mavement) and hold the clutch
pedal approximately 12 mm from the
floor mat. Shift the transmission
betweaen 7sf gear and Reverse several
times. If the shift is not smooth, compo-
nent failure is indicated. Measure the
slave cylinder pushrod travel. With the
clutch pedal completely depressed the
sfave cylinder pushrod should extend
substantially. If the pushrod will not
extend very far or not af all, check the
fluidf level in the clutch masier cylinder,

d) Visually inspect the clutch pedaf bush at
tha top of the cluteh padal to make sure
there is no sticking or excessive wear.

e}l Under the vehicle, check that the clutch
fork is solidly mounted on the baff stud.

Note: Because access to the cluteh compo-
nents is an involved pracess, any Hme either
the engine or transmission Is removed, the
clutch dise, pressure plate assembly and
release bearing shouild be carefully inspected
and, if necessary, renewed. Since the clutch
disc fs normally the item of highest wear, it
should be renewed as a matter of course if
there is any question abouf fts condifion.

3 Clutch components - remaval,
inspection and refitting

Warning: Dust producad by clutch wear and
deposfied on clutch componenis contains
ashestos, which fs hazardous to your healih.
DO NOT blow it out with compressed afr and
DO NOT inhafe £ DO NOT use petrof or
petroleum-based sofvents o remave the
dust. Brake system cleaner shoufd be used to

3.5 Be sure to mark the pressure plate and flywheel in order to
ensure proper alignment during refitting

flush the dust into a drain pan. After the
clufch components are wiped cfean with a
rag, dispose of the contaminated rags and
cleaner in a covared container.

Removal

Reafer to Hlustrations 3.4 and 3.5

1 Access to the clutch compeonents is nor-
mally accomplished by removing the trans-
mission, leaving the engine in the vehicle. If,
of course, the engine is being removed for
major overhaul, then the opportunity should
always be taken to check the clutch for wear
and renew waorn componenis as necessary.
The fcllowing procedures assume that the
engine will stay in place.

2 Referring to Chapter 7A, remave the
transmigszion from the vehicie. Support the
engine while the transmission is out. Prefer-
ably, an engine hoist should be used to sup-
port it from above. However, if a jack is used
undernsath the engine, make sure a piece of
waod is used between the jack and sump to
spread the load. Caution: The prcfup for the
oif pump is very close to the bottom of the
sump. If the pan is bent or distorted in any
way, engine oif starvation could occur.

3 Hemove the relsase fork and the release
bearing from the clufch housing.

4 Disconnect the release bearing from the
fork. To support the clutch disc during
removal, refit a clutch alignmeant fool through
the clutch disc hith {see illustration).

5  Carefully inspect the flywheel and pres-
sure plate for indexing marks. The marks are
usvaily an X, an © or a white letter. If they
cannot be found, apply marks yourself so the
pressure plate and the fiywhesl wili be in the
same alignment during refitting (see iliustra-
fion). {This applies only if you will be refitting
the same clutch).

8  Turning each bolt only 1/2-turn at a
time, slowly loosen the pressure plate-to-fly-
wheet belts. Work in a diagonat pattern and
ivosen each bolt a little at a time until all
spring pressure is relieved. Then hold the
presaure plate seocurely and completely
remove the bolts, followed by the pressure
plate and clutch disc.
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3.8 Check the flywheel for cracks, hot

spots (as seen i this photo) and other
obvious defects. Slight imperfections can
be removed by a machine shap

3.10 Once the ¢lulch dise is removed, the 3.12a Examine the pressure plate friction
rivet depth can be measured and
compared to the Specifications

surface for score marks, cracks and
evidence of overheating

components should be inspected at this ance. Refer to Chapter 2 for the flywheel

Inspection time.

removal and refitting procedure.

8  Ingpect the flywheel for cracks, heat 9  Inspect the pilot bearing (see Section 5).

Rofor to iliustrations 3.8, 3.10, 3.712a

checking, grooves or other signs of obvious 10 Inspect the lining on the clutch disc.

and 3‘12f_3 ) ) defects [see illustration). If the imperfactions There should be at least 0.3 mm of lining
7 Ordinarly, when a problem occursinthe 50 ofight, a machine shop can machine the  above the rivet heads [see illustration).
clutch, it can be attributed to wear of the surface flat and smooth, which is highly rec-  Check far loose rivets, warpags, cracks, dis-
clutch driven disc assembly. However, al ommended regardiess of the surface appear-  torted springs or damper bushes and other

NORMAL FINGER WEAR

EXCESSIVE
WEAE

EXCESSIVE FINGER WEAR

. BROKENORBENTFINGERS ... oo e

3.12b Renew the pressure piate if excessive wear Is noted

3.17a Apply a light coat of high-temperature grease to the
bearing surface of the retainer...

P i Pt Tl S LA i o R B s T M

| 34Tb ... the lever ends and the depression for the réléase’”

cylinder pushrod {before refitting the transmission, apply
the same grease 1o the input shafi splines o help the
shatt slide through the clutch hub;)
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3.17¢ Use high-temperature grease to lubricate the ball stud
socket in the back of the release lever

obvious damage. As mentioned above, ordi-
narily the clutch disc is renewed as a matter
of course, so if in doubt about the condition,
rensw.

11 Ordinarily, the release bearing is also
renawed along with the clutch disc (see Sec-
tion 4}, '

12 Check the machined surfaces and the
diaphragm spring fingers of the pressure
plate (see iilustrations). If the surface is
grooved or otherwise damaged, renew the
pressure plate. Alsg check for obvious dam-
age, distortion, cracking, etc. Light glazing
can be removed with medium grit samery
cloth. If a new pressure plate is indicated,
new or factory-rebuilt units are available.

Refitting

Refer to iflustrations 3.17a, 3.17b and 3.17c
13 Befora rafitting, carefully wipe the fiy-
wheel and pressure plate machined surfaces
clean with a rubbing-alcohol dampened rag.
It's important that no oil or grease is on these
surfaces or the lining of the cluteh dise, Han-
dle these parts anly with clean hands.

14  Position the clutch disc and pressure
plate with the clutch held in place with an
alignment tool. Make sure it's refitted prop-
erly {most new ¢luich discs will be marked
“flywheel side” or something similar-if not
marked, refit the clutch with the damper
springs or hushes toward the fransmission).
15 Tighten the pressure plate-to-flywheel
bolts only finger tight, working arcund the
pressure plate.

16 Cenire the cluich disc by ensuring the
alignment too! is through the splined hub and
into the pilot bearing in the crankshaft. Wig-
gle the too! up, down or side-io-side as
nesded to bottom the tool in the pilst bush.
Tighten the pressure plate-to-fiywheel bolts a
little at a time, waorking in a criss-cross pat-
tern 1o prevent distorting the cover, After all
of the bolts are snug, tightan them to the
specified torque. Remove the alignment toal.
17 Using high temperature grease, lubri-
cate the inner groove of the release bearing

{refer to Section 4} and the front bearing
retainer {see Mlustration). Also place grease
on the fork fingers (see illustrations).

18 Refit the cluich reiease bearing as
described in Section 4.

19 Refit the transmission, clutch releasze
cylinder and all components removed previ-
ausly, tightening all fasteners o the proper
tarque specifications.

20  Check the pedal height and freeplay and
adjust themn if necessary (refer to Chapter 1).

4  Clutch release bearing - renewal

Warning: Dust produced by clutch wear and
deposited on clutch components may con-
tain asbestos, which /s hazardous fo your
health. DO NOT blow it out with compressed
air and DO NOT inhale it. DO NOT use petrof
ar pefrofeurr-based sofvents to remove the
dust. Brake systermn cleaner should be used to
flush it into a drain pan. Aftar the clufch com-
ponents are wiped clean with a rag, dispose
of the contaminated rags and cleaner in a
fabefed, covered container. Note: Bacause nf
its relatively fow cost and the amount of work
required for access, it is good practice fo
renew ihe release bearing any time the clutch
assembly s exposed.

Removal

1 Disconnect the negative cable from the
battery.

2 Remove the transmission (see Chap-
ter 7A).

3 The release fork which holds the release
bearing is retained to the pivot stud by a ciip.
Remaove this cfip and take the fork assembly
fram the clutch housing.

4 The release bearing is held 1o the fork by
another clip. Note the position of this clip and
then remaove it. The bearing can now be ser-
viced separately.

§ Use a gonventional gear puller to pull
the bearing from the release sleeve, if neces-
sary.

4.6 To check the bearing, hold it by the outer race and retate the
inner race while applying pressure; if the bearing doesn’t turn
smoothly or if it's noisy, renew the bearing

Inspection

Fefer to iMustration 4.6

8  Hold the bearing by the outer race and
rotate the inner race while applying force
{see Mustration). f the bearing doesn't turn
smoothly or if it's noisy, renew the
bearing/hub assembly. Wipe the bearing with
a clean rag and inspect it for damage, wear
and cracks. Don’t immerse the bearing in sol-
vent; it's saaied for Iife, to do 2o would ruin .
Alzo chack the release lever for cracks and
bends.

Refitting

7 The bearing can be refitted onto the
release sleeve by a shop with a hydraulic
prese and the correct adaptsr. It is possible
to do this without a press if care is taken and
the proper size pipe or other adapter ts used
to drive the bearing onto the sleeve.

8 Lubricate the bearing surface of the
retainer with high-termperafire greass,

¢ Lubricate the release lever ball socket,
lever ands and release cylinder pushrod
socket with small amounts of high-tempara-
ture grease.

10 Aftach the retaining clip and the release
bearing to the release laver.

11 Slide the refease bearing onto the trans-
mission input shaft bearing retainer while
passing the end of the release lever through
the opening in the ciutch housing. Push the
clutch release lever onto tha ball stud until it's
firmly seated anc refit he clip.

12 The remainder of refitting is the reverse
of removal.

5 Pilot bearing - inspection,
removai and refitting

Refer to fluslraiions 5.9, 510 and 5.71

1 The clutch pilot bearing is pressed into
tha rear of the crankshaft, [ts primary pur-
pose is to support the front of the transmis-
sion input shaft. The pilot bearing sheuld be
inspected whenever the clutch components
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are removed from the sngine. Due 1o its inac-
cessibility, if you are in doubt as to its condi-
tion, renew it. Note: /f the engine has been
removed from the vehicle, disregard the fol-
lfowing steps which do not apply.

2  Remove the transmission (see Chap-
ter 7A).

3  Remove the clutch components (see
Section 3.

4 Using a clean rag, wipe the bearing
clean and inspect for any excessive wear,
scoring of obvicus damage. A flashiight will
be helpful to direct light inte the recess.

5  If the fransmission input shaft contact
surface is worn or damaged a new unit
should be refitted. Note: Ordinarily, the piot
bearing is also renewed along with the clutch
disc. A bearing fs inexpensive and provides
insurance against having to do the jab over
again. ..

6 Removal can be accomplished with a
special puller but an alternative method also
works well.

7 Find a solid steel bar which is slightly
smaller in diameter than the bearing. Alterna-
tives to a solid bar wouid be a wood dowsl or
2 socket with a boit fixed in placs to make it
solid.

8  Check the bar for fit - it should just ship
into the bearing with very little clearance.

9  Pack the bearing and the area behind it
{in the crankshaft recess) with heavy grease
{see illustration). Pack it tightly to eliminate
as much air as possible.

10 Insert the bar inio the bearing bore and
lightty hammer on the bar, which will force
the grease to the backside of the bearing and
push it out [see illustration). Bemove the
bearing and clean all grease from the
crankshaft recess.

11 To refit the new bearing, lubricate the
outside surfacs with ofl, then drive’it into the
recess with & hammer and & socket with an
outside diameter that matches the bearing
outer race (gee fustration). The end of the

5.8 To remove the pilot bearing without a puller, fill the opening
behind the bearing with grease . ..

AR AN T

bearing should be 5.8 mm inside of the
crankshaft flange.

12  Refit the clutch components, transrmis-
sion and all other compuonents removed to
gain access te the pilet bearing.

6 Clutch master cylinder - removal,
overhaul and refitting

Caution: Do not alfow brake fluid to contact
any painted surfaces of the vehicle, as dam-
age to the finish may resuft. Note: Before
beginning this procedurs, contact local parfs
stores and dealer service departments con-
cerning the purchase of a rebuifd kit or a new
master cylinder. Availabitity and cost of the
necessary parts may dictate whether the
eyiinder is rebuiit or 4 brand new one is refit-
ted. If you decide io rebuiid the cylinder,
inspect the bore as described in Step 8
before purchiasing parts.

Removal

1 Disconnect the hydraulic line from the
master ¢ylinder and drain the fivid into 2 suit-
able container.

2 On models without a vacuum power
booster, disconnect the master cylinder
pushrod from the clutch padal,

3 Remove the master cylindser flange
rmourting nuts and withdraw the unit frorn the
engine compartment.

Overhaut
4 Detach the reservoir from the unit by
loosening the clamp.

5 Remove the rubber seal

pushrod end of the cylinder.
6  Push the piston inward with a8 screw-

from the

. driver and remove the snap-ring. Note: On

early models, there is a valve stopper which
must be removed from the bottom of the
cylinder in arder for the internal parts to be
redegsed.

Ly

5.1 ... then force the bearing out hydraulically with a steel rod

stightly smaller than the bore in the bearing - when the kammear

strikes the rod, the grease will transmit force to the backside of
the bearing and push it out

5.11 Using a hammetr and socket to
carefully drive the new bearing into place

7 Tap the internal components out onte a
block of wood. Keep them in order.

&  Puil out the pushred, washer and piston.
8  Examine the inner surface of the cylin-
der bore. If it is scored or exhibits bright wear
areas, the entire master cylinder should be
renewed.

2] If the cylinder bore is in good condition,
obtain a clutch master cylinder rebuiid kit

10 Renew all parts included in the rebuild
kit, fellowing ary nstructions in the kit. Clean
ali reused parts with new brake fluid, brake
system cleaner or denatured alcohol. Warn-
ing: Do not use any pefrofeum-based sol-
venis. During reassembly, lubricate aff paris
liberalty with clean brake fuid.

. 11. . Refitting of the parts in.the eylinder s

the reverse of removal. Nota: On early mod-
eis with a valve stopper, align the groove in
the piston with the valve stopper when
reassembling the uni.

PPN PR L (I - A P LR Je s
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8.4 When bhieeding the clutch hydraufic
system, a hose is connecied to the
bieeder valve at the release eylinder and
then subhmerged in brake fluid - when the
pedal is depressed and the valve is
opened, air wili be seen as bubbles
in the hose and container

Refitting

12 Refitting is the reverse of removal, but
check the pedal height and freeplay as
described in Chapter 1 and bleed the
hydraulic system {ses Section 8).

7  Clutch release cylinder - removal,
overhaul and refitting

MNote: Before beginning this pracedura, con-
tact focal parts stores and dealer sarvice
departments conceming the purchase of a
rebuild kit ar a new release cyfinder. Avaifabil-
ity and cost of the necessary parts may dic-
tate whether the cylinder is rebuilt or a new
one fg refitted. If you decide to rebuild the
eylinder, inspect the bore as described in
Step 8 before purchasing parts.

Removal

1 Disconnect the cable fram negative ter-
minal of the battery.

2  Raise the vehicle and support it securely
on jackstands. Remove the heat shield, if
equipped.

3 Disconnect the hydraulic line at the
release cylinder. If available, use & flare-nui
wrench on the fitting, which will prevent the
fitting from being rounded off. Have a small
can and rags handy, as some fluid will be
spilled as the lina is removed.

4  Remove the release cylinder mounting
bolts.

5  Remove the release cylinder.

Overhaul

8 Remove the pushrod and the boot.
7  Tap the cylinder on a block of wood to
eject the piston and seal. Remove the spring

and the seat from inside the cylinder. Make
noes of the refitted positions of all of the
components.

8  Carefully inspect the hore of the cylin--

der. Check for scratches, score marks and
ridges. The bore must be perfectly smoath ta
the touch. [f any imperfections are found, the
release cylinder must be renewed.

9  Using the new parts in the rebuild kit,
assemble the components using plenty of
frash braks fluid for lubrication. Note the refit-
ted direction of the spring and the seal.

Refitting

10 Refit the release cylinder on the clutch
housing. Make sure the pushrod is seated in
the release fork pockst.

11 Connect the hydraulic line to the reiease
cylinder. Tighten the cannection.

12 Fill the clufch master cylinder with brake
fluid {conforming to DOT 3 specifications).

13 Bleed the system {see Section 8).

14 Lower the vehicle and connect the cable
to the negative terminal of the battery.

8 Clutch hydraulic system -
bleeding

Refer to iffustration 8.4

1 The hydraulic system should be bled of
all air whenever any part of the system has
bean ramoaved or if the fluid level has baen
allowed to fall so low that air has been drawn
into the master cylinder. The procedurs is
vary similar to bleeding a brake systern.

2 Filt the master cylinder with new brake
fluid conforming ta DOT 3 specifications.
Caution: 00 nof re-use any of the fluid com-
ing frorn the system during the bleeding oper-
atfon or use fluid which has been inside an
open container for an extended period of
time.

3 Raise the vehicle and place it securely
on jackstands to gain access to the release
cylinder, which is located on the clutch hous-
ing.

4  Remowve the dust cap which fits over the
bleeder valve and push a length of plastic
hose over the valve. Place the other end of
the hose into a clear container with about S0
mim of brake fluid in it. The hose end must be
subrmerged in the fluid {(see itlustration).

5 Have an assistant operate the clutch

_pedal slowly several times. Then have the

aszistant depress the clutch peda! and haold
it. Open the bleeder valve on the release
cylinder, allowing fluid to flow through the
hose. Close the bleeder valve when tluid
stops flowing from the hose. Once closed,
have your assistant release the pedal.

& (Continue this process until al air is
evacuated from the system, indicated by a
fuil, solid stream of fluid being ejected from
the bleeder valve each time and no air bub-
bles in the hose or container. Keep a close
watch on the fluid level inside the clutch mas-
ter cylinder reservoir; if the level drops too
fow, air wiill be sucked back into the system

and the process will have to be started all
over again.,

7 Tighten the bleeder valve, refit the dust
cap and lower the vehicls, Chack carefully for
proper operation befare placing the vehicle in
normal service.

9 Clutch pedal assembly - removal
and refitting

1 Disconnest the master cylinder pushrod
from the pedal by remaving the spring clip
and pulling out the pushrod pin.

2 FRemove the pivot boft. Note how the
return spring is positioned.

3 Remowve the pedal shaft.

4 Remove the ciutch pedal with its spring,
bushes and coilar.

&  Clean the parts in solvent and renew any
that are damaged or excessively worn.

&  Refitting is the reverse of the removal
procedure. During refitting, apply multi-pur-
pose greass to the pedal boss, retum spring,
pedal shaft and pushrod pin.

10 Clutch vacuum power booster
unit - check, renewal and
adjustment

Check

1 Check all vacuum hoses including those
to the inlet manifold and the brake booster for
cracks and other damage. Renew any that
show wear.

2  Remove the tee check valve from the
vacuum system and note the positions of the
hoses.

3  Blow through the clutch vacuum port.
Air should flow through the other ports freely.
If it does not, renew the check valve. tt should
not be possible to suck air through the cluteh
port.

4  Stari the engine and allow if to idle. Pull
the vacuum hose from the ciutch power
booster and place a finger aver the end of the
hose. There should ke strong vacuum pre-
zent.

Renewal _— -

5  Remove the clutch master cylinder (refer
to Chapter 8).

&  Disconnect the clutch pushrod from the
cluteh pedal.

7 Ramove the mounting nuts from under
the dash.

8 Disconnect the vacuum hose from the
unit.

8  Refitting is the reverse of removal.

Adjustment

Refer to ifustration 10.70

10 Loosen the lock-nut on the input rod
and adjust the distance from the centrs of the
clutch pedal pin hole to the firawall mounting
surface as shown {see illustration}.
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10.10 Adjust the clutch power booster input red to 130 mm. The
measuremertt must be taken from the cenire of the pivet pin

hole to the surface that seats against the firewall

11 Measure the distance from the end of
the output rod to the master cylinder mount-
ing surface. This distance should be 130 mm
to 1.55 mm. if adjustment is required, hold
the pushrod rod with piiers and adjust the tip.

11 Driveshafts, differentials and
axles - general information

All 4WD vehicles use two driveshafts:
one shaft runs between the transfer case and
the front differential and the rear driveshaft
runs between the transfer case and the rear
differentiai.

Ali universal joints are of the solid type
and can he renewed separate fram the drive-
shaft, Some models use a double Cardan
type front joint.

The driveshafts are finely balanced dur-
ing production and whenever they are
removed or disassembled, they must be
reassembied and refitted in the exact manner
and positions they were originally in, to avoid
axcessive vibration.

Both front and rear axies have a ‘banjo’
style differential which transfers the turning

13.2a° Make sure you mark the U-joint trunnion and
) ‘companion flange . ..

tarque of the driveshaft to the axleshafts. The
axlesharfts are splined at their inner ends to fit
into the splines in the differential gears and
the outer ends of the rear axles are either of
the full-floating or semi-floating design. All
front axles are of the full ficating design.

Because of the complexity and critical
nature of the differential adjustments, as wail
as the special equipment needed {o perform
the operations, we recommend any disas-
sembly of the differential be done by a Nis-
san/Ford dealer service department or other
qualified repair facility.

12 Driveline inspection

Refer ta iflustration 12.5

1 Raise the vehicle and support it securaly
on jackstands.

2 Slide under the vehicle and visually
inspect the cendition of the driveshafts. Look
for any dents or cracks in the tubing. If any
are found, the driveshaft must be renewed.

3 Check for any oil leakage at the front
and rear of the driveshaft. Leakage at the
transfer case indicates a defective output

12.5 Use a twisting motion to check far freeplay in the U-joint -
any movement is evidence of wear

shaft seal (see Chapter 7C). Leakage from the
differential indicates a defective pinion seal
{see Section 17).

4 While you're under the vehicle, have an
assistant turn a rear whes! so the driveshaft
will rotate. As it rotates, make sure the U-
joints are functioning propeily; they should
not he binding, noisy or loose,

5  The U-joints can also be chacked with
the driveshaft motionless. First, make sure
the U-joint bolts at both ends are tight, then
grip each side of each joint and try to twist it
(see ilfustration}. Any movement in the U-
joint is evidence of considerable wear. Lifting
up on the shaft will alse indicate movemnent in
the universal jpints.

6 Inspect for leakage around both sfiding
yokes. Grease in this area indicates failure of
the yoke seal.

7 While you're under the vehicle, inspect
both ends of both axle tubes for leaks. Gear
oil leakage onto the brake backing plate or
brakes indfcates a leaking axleshaft seal.

8  The front hub assemblies of these vehi-
cles are quite compiex. Inspect the front axe
carefully for leaks and other signs of wear.

8  Remove the jackstands and lower the
vehicle.

= il

13,2h ... at both ends of the drivesh_aft to ensure the driveshaft
retains its balance when you refit it
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13 Driveshafts - removal and
refitting

Refer to itfustrations 13.2a, 13.2b, 13.2¢c and
13.3
1 Raise the vehicle and support it securely
on jackstands. Place the transmission and
transfer case in Neutral with the parking
brake off.
2 Use a scribe, white paint or a hammer
and punch to place alignment marks on ail
driveshaft flanges and slip joints (see illus-
trations) to ensurs that the driveshaft is refit-
fad in the same position so its dynamic bai-
ance is maintained.
3 Detach the bolts from the differential
and transfer case flanges and remove the
drive shaft(s) from the vehicle {see illustra-
tion}. Because the baolts are very tight, it will
ke necessary to hoid the driveshaft with a
long bar to prevent it from turning.
4 \While the driveshaft is removed, check
the U-joints: While pushing and pulling on
thern, try to move them back and forth and
zide to side simultaneously. If there is any
play in the U-joints, renew the U-joints (see
Section 14).
5  Refitting is the reverse of removal.

a) Make sure you match up the marks you

made an alt flanges.
b} Tighten alf fasteners to the forque listed
in this Chapter's Specifications.

14 Universal joint - renewal

Refer to flustrations 14.2, 14.3a and 14.30
Note: A press or farge vice will be required for
this procedure. It may be 4 good idea to take
the driveshaft to a repair or machine shop
where the U-joints can be renewed for you,
usually at 2 reasonable charge.

1 Remove the driveshaft (see Section 134,
2  Place the driveshaft in a sturdy vice,
mark the shaft and yoke for proper reassam-
bly and, using a hammer and punch, drive the
snap rings off the bearing cups (see illusira-
tion}.

13.2¢c Note how all the removable parts are marked clearly

3 Place a piece of pipe or a large socket
with the same inside diameter over one of the
bearing cups. Position a socket which is of
slightly smaller diameater than the cup on the
cpposite bearing cup {see Mustration) and
use the vice fo force the cup out (inside the
pipe or large sockef), stopping just befors it
comes completely out of the yoke. Use the
vice af large pliers to work the cup the rest of
the way out [see illustration).

13.3 Use two spanners to immaobilise the driveshaft when you
break the flange nuts loose

4  Transfer the sockets to the other side
and press the opposite bearing cup out in the
SAME Manner,

5 After the bearing cups have been
removed, lift the U-joint from the yoke and
thoroughly ¢lean all dirt and debris from the
yokas on both ends of the driveshaft. Be sure
to remove any metal burrs from the yoke
baores.

6  Pack the new U-joint hearing cups with

14.3a Press out the U-joint bearing cups
with a vice and sockets

14.2 An exploded view of
a L-joint assembly
Snap-ring
Bearing cup
Li-joint hody
U-joint yoke

G Ry -

14.34 Extract the bearing cup with
lacking pliers
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15.6a Remave the manual !obkin_g hub
outer assembly boits . ..

grease, this will allow the needle bearings to
be held in place while you're refitting the
bearing cups. Ordinarily, specific instructions
for lubrication will be inciuded with the U-joint
servicing kit and should be foliowed carefully.
7 Position the U-joint body in the yoke
and partially refit one bearing cup in the yoke.
if the U-joint is equipped with a grease fitfing,
Be sure it points in the same dirgction as the
grease fitting on the opposite end of the
driveshaft,

8  Start the U-joint body into the bearing
cup and then pariially refit the other cup,
Align the U-joint body between the bearing
cups.and: press the bearing cups into posi-
tion, heing careful not to damage the dust
seals.

9 Rafit the snap-rings. Tap the unit sharpfy
with & Hammer to centre the U-joint after
assembly. Note: ff you have dﬁff;cuﬂy seafing
the snap rings, one of the small needle bear-
ings may have become stuck between the
bearing cap and the end of the spider. Dfsas-
sernble and mspect

- 107Chigek the endplay of thE &ssembly.

Endplay“should not exceed 0.02 min. Sriap-
rings of varlous sizés are available to obtain

the proper endplay. The difference between._.
the thicknesses of the two snap-rings used

15.8 The drive clutch is removed next. Place all of the
components in order on a clean working area -
1o avoid confugion latar

15.6b ... and [ift the unit off

on opposite ends of a trunnion shauld not
exceed 0.06 mm,

11 Refit the driveshaft (see Section 13). If
the U-jpint is equipped with a grease fitting,
[ubricate it as described in Chapter 1.

15 Front hub, bearings and axle
assembly - check, [ubrication
and renewal

Nete: Modéls with front automatic lecking
hubs require a special factory tool for disas-
sembfy. Both the manual and awtornatic hub
assemblies are quite complex and may
require the renewal of seals and snap-rings
during this procedure.

Disassembly and repack
Refer to Mustrations 15,6a, 15.65, 15.7, 15.8,
15.10a, 15.10b, 15.10c, 15,16, 15.17a,
15.17b, 15.17¢, 15.17d, 15.18, 15.19,
15.21a, 15216, 15.262 and 15.26h

{77in iost cages the front wheel bearings

wilt nat need sarvicing until ihe braks pads
are changed. However, the bearings should
be chécked whignever the front of the vehicle
is raised for any reason. Several items,

15.7 Snap-ring pliers are necessary to
remove the outer snap-ring

15.10a The lacking washer will have to be flattened
with @ hammer and drift

including a torgue wrench and special
grease, are reguired for this procedura.

2 With the vehicle securely supported on
jackstands, spin each wheel and check for
notse, rolling resistance and freeplay.

3 Grasp the top of each tyre with one
hand and the bottom with tha other. Move
the wheel in and out on the spindle. If there's
any noliceabls movement, the bearings
should be checked and then repacked with
grease, or renewed if necessary.

4 Remove the wheel.

5  Unbolt the disc brake caliper {see Chap-
ter 9) and hang it out of the way on a pisce of
wire. Caution: Do not touch the brake pedal
while the caliper is removed. The caliver pis-
fon wilf ba efected.

Modets with manual locking hubs

6 Turn.the hub io the FREE setting.
Remove the retaining bolts and remove the
locking hub assembly (see iliustrations).

7 Use snap-ring pliers to remove the

snap-ing from the end of the axle shaft (see
© ilystration). SO

&  Remove the drive clutch assembly {see
ilfustration).
8  Remove the bush and the spacer behind

it.
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15.10b This nut may be Zight. it is best to use the proper socket

to remove it, but a hammer and drift will also work

-

15,16 To properly tighten the
adjusting nut for models with

automatic locking front hubs, you
wilf have to purchase a spacial

'ér‘ﬂ

tooi or else fabricate one out of
scrap to these specifications.

tJse a stout piece of steel for the
main body, then drifl i§ for two
bolts as shown. The distance

between the bolts has to match
the spacing of the hales in the

nut. bse an adjustable spanner

to turn the tool

TRTET-E-15.16 HAY NES

1547t A screwdriver can be used
to prise out the spacer:

10 Release the tab on the lock washer and
then remove the outer lock nut [see illustra-
tions). l is screwad on very tightly. Remove
the lock washer {see iHustration).

11  Remove the inner adjusting nut and the
washer,

Models with automatic locking
hubs

12 Adjust the hub to the LOCK satting.
Remove the retaining bolts and remove the
lecking hub, the Q-ring, the spring and the

15.17c Lift the spacerfromthe hub ...

auter brake.

13 Use snap-ring pliers to ramove the
snap-ring from the end of the axle shaft.

14 Remaove the hub brake unit. This con-
sists of two washers and the inner brake.
Place all the components an a ¢lean surface
in order so that they can be easily reasserm-
bled in the correct sequence.

15  Remove the lock washer.

16 Obtain the special tool shown or fabri-
cate an equivalent [see ustration). Use i to
leosan and then remove the adjusting nut,

15.17a Lift the rotor assemhbly
from the spindle

15.17d . .. then pult out the outer
whee! bearing

Note: It may be possible ta remave this muf
with ofher reans, but the toof will be needed
to tightan it Upor reassermbly.

Al models

17  Support the outer bearing to prevent it
from falling and remove the hub/rotor assem-
kly from the vehicle [see illustration). Unbaolt
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15.18 The seal.can be pi.llled fram the inside of the hub with a
seal puller or a screwdriver. It will have to be renewed,

, ' so dan’t worry about damaging it

15.21a Both inner and outer races can be
driven out with a drift and renewed
if required

the rotor from the hub if necessary. Bemove
the outer bearing assembly (see iliustra-
tions).

18 Use a screwdriver or & seal puller tool to
prise the s_'e'af _oljt_ of the insida of the brake
dis¢ or druri (see illustration). Note how the
seal ig refitted. The séal should be marked
“bearing sige”. _
19 Remgye the inner wheel bearing from
the disc [see Rlustration).

20 . Uss solvent to remove all traces of the
old grease frorn the bearings, hub and spin-
dle. A small brush may prove helpful; how-
ever make sure no bristlés from the brush
embed themselves inside. the bearing rollers,
Allow:thé parts to air dry. :

21 Carefully inspect the bearings for
cracks, heat discolouration, worn rollers, sto.
Check the bearing races inside the hub for
wezr'and damage. if the béaring races are

defective, drive the bearing race out of the

“hib UuEng & brass drift {see ilfustration].
Crive {He new race intc the hub using the
approptiate size bearing driver {inexpensive
bearing driver sets are available at most auto-

15.2tb Fit new races with a block of

waod. They are precision components

and cannot he tapped directly
with a hammer

motive parts stores) {see fustration). Nots
that the bearings and races are renewed as
rmatched sets; used bearings should never be
refitted on new races. '

22 Use only high-temperature front wheel
bearing grease 10 pack the bearings. Inex-
pensive beating packing tools are-availabile at
autornotive parts stores, but not eritirely nec-
essary. If one is not available, pack the
grease by hand completely irto the bearings,
forcing it between the rollers, cone and tage
from the back side.

23  Appiy a thin coat of grease to the spin-
die at the outer bearing seat, inner bearing
seat, shoulder and seal seat. )
24 Place a small quantity of grease inhoard
of each bearing race inside the hub. Using
your finger, form a dam at thase points to
provide extra grease avallability and to keep
thinned grease from flowing olt of thg bear-

g

25 Place the grease-packed inner bearing
into the rear of the hub and put a little more
grease outboard of the bearing.

15.26a It is'good practice to always
renew the grease seals

! o

15.260 A hammer and a block-of weod
will drive the new ssals in squareiy

26 Place a new seal over the inner bearing
and iap the seal evenly into place with 2 ham-
mer and block of wood until it's flush with the
hub (see ilkustrations).

TREE ¥ TN

TR LT
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15.28b . ..to remove the dust seal ... 15.28¢ . ..and the large baffle plate

15.28d The seal on the spindle can be broken
with 2 hammer and chisel . ..

15.28e ... and then the spindle ¢can be lifted off

Axleshaft lubrication and

front differential. to not damage the grease seals (see Wusira-
renewal 28 Remove the dust seal, the large baffle Hon). Pack the joint with the recommended
Refsr to ilustrations 15.28a, 15.28b, 75.28¢, plate and the knuckia spindie from the end of grease.
15.28d, 15.28e, 15.28, 15,30, 15.31, 15.33a, the axie assembly (see ilustrations). 30 Torenew the inner seat, remave the axle
15.33b, 15.42, 15,45 and 15.48 29  Carsfully slide the axle out of the hous- complately and prise the seal from the axle
27 Drain twe litres of lubricant from the ing until the axle joint is accessible. Take care housing {see ilustration).

L=

15.29 Do not drag the axle over the inner seal as you skide it out -
the seat will be ruined

15.20 If the inner seal has shown signs of leakage, it can be
renewed after the axle has been completely removed
from the housing
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15.31 The spindle seal should be checked
and renewed at this time

15.42 _Securé the.nut by bending up a
carper of the lock washer

31 Refitting is the reverse of removal. If
necessary, renew the seal on the spindle (see
iltustration).

Adjustment

32 Carefully place the brake rotor assembly
onto the splrtdle and push the grease-packed
outer bearlng into position.

33 | Refit the thrust washer and the locknut
onto the spindle {see illustrations).

34 Tighten the nirt to 187 to 196 Nm.

35 :Spin the hub in both directions.

38 . Loosen the nut fully:

a7 Torque the nut again, but this time to
only 4 Nm )

38 Agam gpin the hub in both directions.
39 Again torque the.nut to 4 Nm.

40 ‘Again-spin the hub in both dlrectlons
The hub should: turn smoothly with enly a
very sllght amour:t of drag

42 Grasp the hut and push it in and out.
The total movernant must be lass than 0.08
mrn. Bend the lock washer over to-secure the
nut {see illustration).

15.33a Refit the thrust washer . ..

15,45 Refit the drive clutch

Reassembly

Models with manual locking hubs

43 Place a new lock washer over the
adjusting nut. Apply lubricant to the side of
the outer locking nut and refit it to the listed
torque in the Specifications of this Chapter.
Eend the lock washer to secure both nuts.
44 Liberaily grease the bush, then tap it
and the spacer into place, :

45 Refit the complete drive clutch assem-
bly {see illustration). Make suré that you
grease it thoroughly before reftting.

46 Refit a new snap-ring {see illustration).
47 Use feeler gauges to verify that the total
free play of the hub (as measured between
the snap-ring and the hub) is lesa than 0.02
mm. Snap-rings of various thicknasses are
available t0 set the correct freeplay if it is not
within the 0.0 to 0.02 mm range. .

48 The remainder of refitting s the reverse
of removal. Note: Grease the internal compo-
nenis of the manual locking hub assembly

WHH the Feconimended chassis. grease. DO

NOT pack the hubs full of grééss or poor
operation may occur, If the fockmg hub is dis-
assembled, be sure o mark the refationship
of the clutch to the housing with a dab of

" 15.33b ... and the nut

15.46 Usa a new snap-ring to complsts
the assembly

paint before unscrewing it. The clutch must
be refitted with the marks aligned and to the
same depth as when removed.

Models with automatic locking

hubs

49 Refit the inner brake and the two wash-
ers. The washer with the two iniernal tangs
goes on first, with the tangs directed inwards.
50 Refit a new snap-ring. Use fesler gauges
to verify that the total free play of the hub (as
measured between the snap-ring and the
hitb) is fess than 0.02 mm. Snap-rings of vari-
ous thicknesses are available to set the cor-
rect freeplay if it is nat within the 0.0 to 0.02
mm range.

51 Refit the locking hub assembly, com-
plete with a new O-ring, the large spring and
the outer brake. Make sure the hub is still set
to the LOCK posfiion. Tighten the boits to the
torque listed in this Chapter's Specifications.

Neote: The autornalfc focking hub assembly

mUEt beranewead as a unif if it is damaged
Do not disassembfz it

82 Setthe hubs 1o the AUTC pesition.

53- The remainder of refitting is the reverse
of removal,

i e DRI A
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16.3 Both the upper and lower bearing

caps are secured by four baolts, Do not fet

the shims beneath these caps get out
of ardar as you remove them

16 Swivel hub assembly - removal
and refitting

Refer to Mlusirations 16.3 and 16.4
1 Remove the axle shaft {refer to Sec-
tion 15}
2 Disconnect the tie-rod ends from the
swivel hub (refer to Chapter 10).
3 Remove the bearing caps with their
shim stacks {see illustration). Kaep all of the
components in order so the shims and caps
" '¢an be returned to their originat positions.
4 Remove the bolts from the seal guard
{see illustration}. Note: Cne of the hofts is
uged as a steering stop. Mark the threads on
this bolft so that it can be refitted fo the same
depth fater, Remember the location where it
was refitted.
5 Pull the swivel hub off and remove the
seal guard, scraper, seal and support ring.
6  Use a brass drift to drive out the upper
and lower bearing races and kingpin plugs.
7 Carefully check all compaenents for wear
and damage. Renew any that require it
Always renew the scraper and the sesal, as
they are prone to rapid wear.
8  Alvays renew the plugs. Renew the
races if the bearings were renewed,
9  Pack thse bearings with grease prior to
refitting. All ather moving components should
also receive a light application of grease as
they are refitted. The swivel area itself should
receive 80 g of grease. Refit the scraper and
support ring with the openings facing down-
wards.
10 After refitting the bearing caps, check
the turning effort by attaching 2 spring scale
{fish scale) to the tie-rad connection hole of
the knuckle.
11 It ghould require from 6 to 17 N of force
to rotate the swivel hub assembly. The force
required can be adjusted by adding or sub-
tracting shims from the bearing caps. Always
add or subtract shims equally from the top

16.4 These bolts secure the seal guard
plate. One of them acts as the
steering travel stopper

and bottom caps.

12  Refitling is the reverse of removal.
Tighten the fasteners to the torquss listed in
this Chapter's Specifications. The steering
stop bolt and lock-nut must be refitted on the
stopper side of the axle housing.

o

17 Axfe assembly (front or rear) -
removal and refitting

Removal

Refer to illustrations 17.3 and 17.8

T Loosen the wheel lug nuts, raise the
vehicle and support it secursly on jackstands
positioned under the frame rails. Remove the
wheels,

2  Remove the brake components, if
desired (see Chapter 9). If you decide to
leave the brake assemblies refitted on the
axle housing, disconnect the braka lines fram
the axie and plug all of the openings.

3  On front axles, disconnect the tie-rod
ends and centre link {see illustration] from
the steering knuckles {see Chapter 10).

4  Disconnect the driveshaft from the pin-
ion flange (see Section 13).

5  Remove the stabiliser bar if equipped
{se¢e Chapter 1Q).

8  If the axle is equipped with & Panhard
bar, disconnect it from the axle (see Chap-
ter 10},

7 Drain the lubricant from the axle hous-
ing. Disconnect the vant hose,

8 If equipped, disconnect the load favel

17.3 You will probably have 1o use a tie-rod puller or a “pickle-fork™ to disconnect

the tie-rad ends and the steering link (arrows)

17.8 The load leve! sensor spring has to be disconne

s o
cted. Check that all

vent hoses, efc., are also free before lowering the axle assembly
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18.7a A large screwdriver, positioned as
shown, can be used to hold the
gaompanion flange staticnary
‘while the nut is loosened

sengor spring from the rear axle (see illustra-
tion).

S  Place a floor jack under the differential
and raise the rear axde assembly slightly.

1t Disconnect the lower ends of the shack
abaorbers from the axle assembly (see Chap-
ter 10).

11 I equipped with coil springs Carefully
lower the axle assembiy until the coil springs
are fully extended, then remove the springs
{see Chapter 10).

12 if equipped with leaf springs, unbolt the
U-bolts and tie plates from the axle (see
Chapter 10). Remove the bolts attaching the
front epring shackles to the springs and lowser
the springs to the ground. Caution: Once the
leaf springs are discunnected from the axle
assembly, it's no fonger stable. MHave an
assistant help balance the aile on"the focr
jack pad. '

13 On coil spring equipped vehicles, Dis-
connect tha upper and or lower suspension

-« -arms-from-the-axle- assembhy (se¢ Chapter— -

10). Caution: Once the suspension arms are
disconnectad from the axle assembly, /#'s no
longer stable. Have an assistant help balance
the axfe on the floor fack pad.

" 18.5 Using a kg-cm tarque wrench, measuré and record the
break away torgue required 1¢ turn the pinion nut
hefore renewing the pinion oil seal

18.7b Mark the relalionship of the flange
1o the pinion shaft

14  Slowly lower the axle assembly and
wheel it out from undasr the vehicle.

Refitting

15 Refitting is the reverse of the removal
procedure. YWhen refitting the axle, make sure
it's positioned properly. For fasteners with
specified torque values, be sure they are
tightened to the torqus listed in the Chapter
8, 8 and 10 Specifications.

18 Pinion oil seal - renewal

Refer to Mustrations 18.5, 18.6, 18.7a, 18.7b,
8.8 189 and 18.70 '

1 A pinion shaft oil seal failure results in
the leakage of differential gear lubricant past
the seal and-onto the driveshaft yoke or
flange. The seal can be renswed without
removing or disassembling the differential.

2 Raise the vehicle and support it securaly
on-jackstands..———— o oo
3 Drain the differential "fubricant (see
Ghapter 1). After draining is complete, refit
the drain plug and tighten it securely.

4 Disconmest the driveshaft from

the

18.8 Remove the companion flange from
the pinion shaft with a two-jaw puller

pinion shaft yoke (see Section 13). Support the
driveshaft out of the way with a piece of wire.
5  Using a kg-cm torgue wrench, measure
the torgue reguired to move the pinion shaft
within its backlash {break-loose tarque This is
the area of movement in which na movement
of the ring gear or axles takes place). Record
this figure, as it will be used io set the pinion
shaft preload during refitting [see illustra-
tian).

4 Mark the position of the companion
flange nut to the pinion shaft {see illustra-
tion).

7 Using a large screwdriver or lever acting
on two bolts in the flange, hold the compan-
ion flange stationary, then remove the com-
panion flange nut (see illustration). Mark the
retationship of the pinion shaft to the com-
panion flange (see ilustration).

8 Remove the companion flange from the
pinion shaft with a two-jaw puller (see illus-
tration}.

9 Carefully prizse the seal out of the differ-

- ential with. a.screwdriver. or seal.puller.-Be . .

careful not to damage the splines on the pin-
ion shaft (see illustration].

10 Lubricate the new sea! lip with multi-
purpose grease or differential lubricant and

o
TR
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18.9 It'll probably be necessary to drive the seal out with a
harnmer and punch = be careful not to damage the

splines or threads on the pinton shatt

19.3 Thers are outer screws securing the
dust shield to the rear axle housing

carefully refit it in position in the differential.
Using a hammer and a seal driver, large
socket or a short section of pipe of the proper
diameter, carefully drive the seal into place
(see iHustration).

11  Clean the ssaling lip contact surface of
the companion flange. Apply a thin ceat of
multi-purpase grease to the seal contact sur-
face and the shaft spines. Slide the compan-
ion flange onte the shaft, making sure the
match marks line up.

12 Coat the threads of the pinion shaft with
multi-purpese grease. Refit &2 new nut and,
hotding the flange statianary, tighten the nut
to the ingtial torgue listed in this Chapter's
Specifications. Turn the companion flange
severat times to seat the bearing.

13 Using a torgque wranch, se& how much
torque is reguired to turn the pinion shaft
within its backiash (break-loose tarque). The
desived preicad is the previousty recorded
tarque value plus 6 kg-cm. !f the preload is
lass than desired, retighten the nut in small
increments untit the desired preload is
reached._ [f the maximum torgue on the pinion
shaft nut (see this Chapter's Specifications) is
reached before the desired preload is

5 s

18.10 A hammer and a socket of the proper diameter can be used
to drive the seal into place

19.5 Remove the bolts from the axie
bearing housing . ..

obtained. the bearing spacer must be
renewsed by a repair shop. Mote: Do not
back-cff the pinfor nut fo reduce the prefoad.
After the prefoad is properly adfusted, pro-
ceed to the next Step.

14 Connect the driveshaft to the compan-
iort flange (see Section 13).

15 Fill the differential with the recom-
mended lubricant (see Chapter 1).

16 Lower the vehicle to the ground and test
drive the vehicle. Check around the compan-
ion flange for evidence of leakaga.

19 Rear axle bearing and seal (semi-
floating) - removal and refitting

Refer to fftustrations 19.3, 18.5, 19.6a, 13.65,
18.7, 13.8, 19.9, 19.10a, 19.10b, 19.11 and
19.72

Axle assembly removal

1 The axleshafis can be removed without
disturbing the differential assembly. They
must be removed in order to renew the bear-
ings and oil seals and when removing the dif-

19.86a ... then carefully slide the axle out
of the housing. Take care to nat drag the
axle over the seal as you do so

ferential carrier from the rear axle housing.
Note: Read the entire Section beforg starting
work.

2 Raise tha rear of the vehicle and support
it securely on jackstands. Block the front
whesals to keep the vehicle from rolling.

3 Remove the rear wheels, then remove
the brake drum or disc brake caliper and
rotor as well as the dust shield (see illustra- -
tion) (see Chapter 9 for details). On drum

brake models, disconnect the brake fine from - 50

the wheel cylindar and plug the apenings.

4  Remove the drain plug and drain the dif-
ferential ofl into a suitable container. When
the draining is complete, tighten the drain
plug in place.

5 Remove the nuts frorm the axle retainer
[see iliustration).

6  tlse a slide hammer to pull the axie from
the housing {see illustrations). Note: /if a
siide harnmer is not avaifable, it may be possi-
tle to temporarily refit a brake drurn or rotar
onto the end of the axfe with the nuts Joose.
Grasp the drum or rotor and attempt to free
the axle in this manner.
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19.8 the axle seal must be renewed.if
there are signs of leakage onto the
brakes or on the backing plate

7 On disc brake madels, rermove the O-
ring (see illustration). On drum brake mod-
els, remove the shims and dust seal.

B Use a screwdriver or lever to remove the
Rousing oif zeal (see illustration).

19.9 Flatten thé 156k Washier with a
hammer and drift

Axle bearing

Renewal

9  Flatten the nut washer with & screw-
driver and hammer {see Blustration).

10 Use a hammer and drift to loosen and
then remove the bearing nut (see iliustra-

19902 This nut is éxtremely tight. A
special factory tocl (ST38080001) is
avaitable to remove it, but 2 hammer
and drift may work if it is not available

tions). it is extremely tight.

11 Remove the lock washer (see Hlustra-
tion).

12 Take the axle to a shop equipped with a

19.10b Remove the nut from the axie . ..

19.11 ... then remove the Jock washer

19.12 The bearing will have to be
removed with a hydraulic press
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hydraulic press and the praper press plates
to have the bearing housing pressed off of
the axle (sea illustration).

13 Drive the bearing{s) and the outer race
from the housing and renew the components
as nacessary. A new race can be driven into
place with a hammer and a brass drift.

14 Apply grease to the bearing and race.
On aft models, renew the seal and refit it after
the spacer.

15 Refitting is the reverse of removal.
Tighten the fasteners to the torques listed in
this Chapter’s specifications. Unless special
equipment is avaitable, simply tighten the
axie bearing nut with a hammer and drift as
much as possible, then secure it with a new
lecking washer. Check the bearing for
smooth cperation - it must turn easily by
hand.

Refitting

Disc brake models

16 Refer to the beginning of this Chapter
for the torque specifications, then refit the
components in the reverse arder of removal.
Renew the O-rings.

17 Be very careful to not allow the axle to
contact the seal when sliding it into place. Fill
the rear axle with the lubricant specified in
Chapter 1.

Drum brake models

18 Refit the backing piate for the brake
assembly. Connect the brake line.

13 Put a new dust seaf onto the bearing
housing and refit the axie. Be very caraful to
noct allow the axle to contact the seal when
sliding it into place. Note: This is oy a tem-
porary refifting fo check endpiay.

20 Tighten the axle retaining nuts to the
torque listed in this Chapter's Specifications.
21  Remove the opposite axle if it was not
already removed. Renew the dust seal and
place a stack of shims on it equal to 1.6 mm.
{The shims fit between the dust seal and the
main axle housing - not cutboard of the dust
seal). Refit that axle as well and tighten the

20.2 BRemove the axle flange retaining nuts (arrows}

axle retaining nuts until contact is made or
the axle binds. Do not overtightan the nuts.
22 Aftach a dial indicator to the axle hous-
ing and measure axle endplay.

23 Refit the necessary shim stack on the
axle with no shims in order to achieve end-
play of 0.02 to 0.15 mm. Note: There must be
a relatively equal amount of shims on each
axfe, There should not be a shim stack differ-
ence of more than 1 mm.

24 After all the shims are refitted, check the
axle endplay again to verify all measure-
ments.

25 Refitting of the remaining components is
the reverse of removal. On drum brake mod-
els, bieed the brakes (refer to Chapter ).

20 Rear axle and wheel bearing (full-
floating) - removal and refitting

Refer to ustrations 20.3 and 20.4

1 Raise the vehicle and support it securely
with jackstands,

2 Remove the whesl. Drain the lubricant
from the rear axle housing.

3  Remove the outer bolts and rermove the
axle shaft (see fllustration}.

4 Remove the oil seal, O-ring and lock
washer {with &= screw) from the end of the
bearing housing {see illustration).

5  Use a special factory tool KNV40134800
or its squivalent to [ocosen and remove the
round lock-nut.

6 Remove the wheel bearing and hub
assembly. Do not allow the outer bearing to
fall.

7 Remove the inner bearing outer race,
the grease seal and the outer wheel bearing
race.

8  Useahammar and a brass drift to drive
out tha other races. New races can be refit-
ted with a large socket or a brass drift and a
hammer. Make sure 1o pack the inside of the
bearing housing and the bearings with grease
prior to assembly.

20.4 Use a hook shaped seal puller to prise out the oil seal

8  Renew the grease seal, carefully driving
it into the housing with a hammer. it should
be marked as to the bearing side.

10 Position the bearing and hub assembly
on the axle housing. Screw the round lock-
nut into place.

11 Tighten the lock-nut to the torque listed
in this Chapter’s Specifications using the cor-
rect todl or its equivalent. Rotate the hub sev-
eral times.

12 Loosen the nut completely and then
tighten it to 4 Nim.

21 Rear locking differential - general
information

1 Some vehicles are aquipped with 3 lock-
ing differential. This type of mechanism is dif-
farent fram a conventional differential and a
fimited slip differential in that both rear
wheels are solidly lecked when the unit is
energised.

2 A switch in the vehicie operaies two
vacuum solencids which direct engine vac-
uum to the operator on the rear axle housing.
This device moves a shift fork inside the dif-
ferential {0 lock the rear whesls. Note: Oper-
ate the differential fock switch onfy when the
vehicle is sfopped.

3 Internal repair of the differential should
be left to a well-equipped shop. However, if
the unit is net functioning, check the external
components of the system as follows. :
4 Inspect all vacuum lines frem the engine |
compartment to the rear axle for damage.
Check the vacuum sclencids for chvious
leaks. Starting at the engine compartment
and with the engine idling, disconnect vac-
uum connections until 2 point of zero vacuum
is located. The leak will be on the upstream
side of this point.

5  Check the operating unit on the rear
axle housing for signs of vacuum leaks or
other damage. The unit can be removed from
the axle housing and renewed or rebuilt if
necessary.
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Contents

Section Saction
Brake check... .. Ses Chapter 1 Drum brake shoes - renewal ... 5
Brake disc - |n5pectlon removal and reftttmg 4 General information... . . 1
Brake fluid level check. .. See Chapter 1 Load sensing valve - generai mforma‘rron and renewai...,.__.___._____ 15
Brake hoses and fines - |nspect|on and renewa! & Master cylinder - removal, overhaul and refitting......c oo ceeveee e 7
Brake hydraulic system - bleading.... s 9 Parking brake - adjustment... 12
Brake light switch - rerncval, reflttlng and ad]ustment,,,., 14 Parking trake cahle - renewal - 13
Brake pedal adjustment ... e See Chapter Parking brake shoes - |nspe¢t|on and renewal 11
Disc brake caliper - removai overhaul and reﬂttmg 3 Power brake booster - check, removal and reflt‘rlng .. 10
Disc brake pads - renewal .. 2 Wheal cylinder - removal, overhau! and refitting... g
Specifications
General

Brake fluid type...
Power brake boos‘cer pushrod from ﬁrewall surface protrus:on

Disc brakes

Brake pad thickness
Front
SHANEIANY e e et e are e anne e
Minimem .......ccoe
Rear
STANERRY .o e e e e
Minimom ... .
Disc runout {front and rear)
Front disc thickness®
Petrol
Standard ...
Diegel
Standard........coepeee.
Minimtum ..
Disc runout, maximum..
Rear disg thickness [a![ modeis WIth rear drsc brakes)
Standard..
Catiper biore
PO e e et et e e et st e et s e et e
REAF ... ittt e e e

Drum brakes

Shoe thickness
Standard...
Minimwum.......

Drum inside dlameter
Standard......._..

Maximum......
Crumn out—of-round Mmaximuit..
Crum runout, maximum...
Wheel cylinder bore..

See Chapter 1
10.275 to 10.525 mm

11.5 mm
3.0mm

1.0 mm
2.0 mm
015 mm

20 mm
18 mm

26 mm
24 mm
0.07 mm

18
168 mm

£58.1 mm
51.1 mm

g.1 mm
1.5 mm

295 mm
296.8 rorm
0.03 mm
8.05 mm
25.4 mm

“Note: ff d;ﬁarenr specrf:cat;ons are cast into rha d:sc ar drum they supersede information printed here.
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Parking brake
Drum diarmster

Standard ............................................................................................ 203.2 mm
Drum out-of- round I"I‘la)(lmum.‘ 0.03 mm
DL FUNGUL, MEXIIFILIT . erceeeea e me sreesmrn reeoses nsmess s esmsssansns e smnsaseraes G.05 mm
Shos fining thickness

Standard 51 mm

Lever travel W|th normal fc:rce .

Fedal height and freeplay .....ccce e

7 to 9 notches
See Chapter 1

*Note: If gifferent specifications are cast into the disc or drum, they supersede information printed here.

Torque specifications Nro
Caliper anchor bolts

FrONE oo s e e 72t 97

Fear. s - 38to 52
Caliper ftllng banjo bolt 17 10 20
Disc brake caliper gu:de pin bolts

FrOnt CAHPREY worr et e cereecesma it st cas s cas rmsn e snsrss e s anamea s eses s e 22to 3
~ Rear caliper.......c.ooo 3o 4
Load sensing valve boJis Feee eSS R £e shana S fes e s Er R s nn s nr e an 81to 11
Master cylinder-to-brake booster nuts

Models prior to 8/95. ..o e 810 11

Modetls from 8/85 .. eieeenene 12te 15
Parking brake backing plate bBolts .. e 42 to 52
Pedal pivot nut.. e ———— ST, Sto 11
Power brake booster mountmg nuts

Models prior to 8/35.. dto 11

Models from 8/35 ... 13to 16
Rear backing plate BORS e e e i o 50 to 65
Rotor Hronf} Dol . ... ———— 50 to 68
Tubing nuis.. 15t0 18

Gto7

Whesl cylmder mountmg boits e

1  General information

The vehicles covered by this manual are
equipped with hydraulically operated front
and rear brake systems. The front brakes are
all disc type. Rears may be drum or disc.
Both the front and rear brakes are seif adjusi-
ing. The disc brakes automatically compen-
sate for pad wear, while the rear drum brakes
fif equipped) incorporate an adjustment
mechanism which is activatad as the brakes
are operated.

Hydraulic system

The bydraulic system consists of two
separate circuits. The master cylinder fs
designed for the split system and incorpo-
rates a primary piston for one circuit and a
secondary piston for the other, and, in the
event of a leak or failure in one hydraulic cir-
cuit, the ather circuit will remain operative. A
load sensing valve adjusts brake fluid pres-
sure to the rear brakes-according to how
" much waight 1§7h the rear of thevehicle.

Power brake booster

The power brake booster, utilising
engine manifold vacuum and atmospharic

pressure to provide assistance to the
hydraulically operated brakes, is mounted on
the firewall in the engine compartment.

Parking brake

The parking brake operates on the rear
of the transmission. It is activated by the
parking brake lever which is mounted on the
gonsale.

Service

After completing any operation invelving
disassembly of any pari of the brake systemn,
always test drive the vehicle to check for
proper braking performance before resuming
normal driving. When testing the brakes, per-
farm the tests on a clean, dry, flat surface.
Conditions othér than these can lead e inac-
curate test results.

Test the brakes at various speeds with
both light and heavy pedal foree. The vehicle
should stop evenly without pulling to one side
or the other. Avoid locking the brakes,
because this slides the tyres and diminishes
braking effimency and control of the vehicie.

Tyres, vehicle load and wheel aiignment
are factors which also affect braking perfor-
mance.

2 Disc brake pads - renewal

Refer to Mustrations 2.5 a through 2.5n
Warning: Disc brake pads must be rencwed
an both fromt or rear wheefs at the sarme time
- never renew the pads on orfy one wheel.
Aiso, the dust created by the brake system
may contain asbestos, which is harmiuf to
your heafth. Never blow it out with com-
pressed air and don’t inhale any of it. An
approved filtering mask should be worn when
working on e brakes. Do not, under any cir-
cumstances, use petrofeum-based solvents
to clean brake parts. Use brake cleaner or
denatured alcohol only! When servicing the
disc brakes, use only high-qualily, brand-
narne pads.

Nete: This procedure applies to bath ihe
front and rear disc brakes.

1 Remove the cap from the brake fluid
resenvair.

2 Loosen the wheel lug nuis, raise the
front or rear of the vehicle and suppart it
seclrely of jackstands. Block the wheels at
the opposite end and sst the parking brake.
3 Remove the wheels, Work on ong trake
assembly at 2 time, using the assembled

L g e
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2.5a Use a large C-clamp to compress the
piston back into its bore

2.5¢ ... or remove hoth bolts to remove the caliper completely

brake for reference if necessary.

4 Inspect the brake disc carefully as out-
[imed in Section 4. If machining is necessary,
follow the information in that Section to
remove the disc, at which ime the pads can
be ramaved as well,

2.5e Litt out the auter pad. ..

5 Follow the accompanying photos (see
illustrations) for the actual pad renewal pro-
cedure. Most of the illustrations are of a front
brake job, but the rear procedure is identical.
Be sure to stay In order and read the caption
under each dlustration. '

2.5d If you decide to remove the caliper o
a wire like this to avoid having its weight stretch the hose

Note 1 As the caliper piston iz depressed to
the bottam of the cafiper bore, the fluid in the
master cyfinder will rise. Make sure that it
doesn’t overflow. Chack it and, if necessary,

2.5b Remove the fower guide pin bolt to swing the
caliper up out of the way , ..

siphan off sorme of the fluid.

MNote 2: Bz sure fo transfer the wear indica-

2.5f ... and then the inner pad

2.5g

Take out the lower pad

retainer clip. ..

ompletely, hang it from
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2.8 Nate that the outer pad uses one shim and the
inner pad uses a shim and a shim cover

2.5j Apply anti-squeal t6 the outside of the outer pad . ..

tors from the old brake pads onto the new
pads. If they are wormn or benf, renew them.

&  When refitting the caliper, be sure to
tighten the mounting bolts to the tarque listed
in this Chapter's Specifications. Warning:
After the job has been completed, firmly
depress the brake pedal a few times fo bring

the pads into comtact with the disc. The
brakes will not aperate unfil this is done.
Gheck the level of the brake fiuid, adding

some if necessary. Check the operation of

the brakes carefully before placing the: vehi-
cle into normal senvice.

2.51 Apply anﬁ-squea]'to- the outside
of the mnrier pad . ..

2.5m ... followed by the inner
pad shim ...

2.5k . ..and then refit the outer shim to it

3 Disc brake caliper - removal,
overhaul and refitting

Warning: Oust created by the brake system
may contain asbestos, which is harmiut ta

your heafth. Never blow it out with com-

2.5n .., and the small shim cover.
Reverse the removal procedure
ta refit the brake components

AR AT
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3.3 Remove the calipe

pressed afr and don't inhale any of it. An
approved filtering mask ahould be worn when
working on the brakes. Do nat, under any cir-
cumstances, use petrojeurn-based solvents
{o cfean brake parts. (Use brake cieaner or
denatured alcoho! onfy!

Nate 1: /f an overhawl is indicated (usually
because of fluid leakage), explare alf options
before beginning the job. Mew and factory
rebuilt calipers are available on an exchange
hasis, wihich makes this job quite easy. If it's
decided to rebuild the calipers, make sure a
rebuild kit s available before proceeding.
Always rebuild the calipers in pairs - never
rebuild just one of them.

Note 2: This procedure iz iffustrated with a
single piston type caliper. The pracedures are
the same for the dual piston type., THis proce-
dure applies to both the front and rear disc
brakes.

Removal
Refer fo iffustrations 3.9, 3.2 and 3.3
1 Remove the bolt and disconnesct the

r mounting bolts

3.2 Using a piece of rubber hese of the appropriate size,

plug the brake line

brake hose from the caliper {(see illustration).
2 Plug the brake hose to keep contami-
nants out of the brake system and to prevent
tosing any more braks fluid than is necessary
{see illusiration).

3 Slightly depress the piston (refer to Sec-
tion 2), remove the upper and lower guide pin
bolts and remove the caliper (see illustra-
ticn).

Overhauf

Refer to flustrations 3.5a3, 3.5, 3.7a, 3.75,

I MTand 3.72

4  Before you ramove the piston, place a
wood block between the piston and caliper to
prevent damage as it is removed.

5  Toremove the piston from the caliper,
apply compressed air ta the brake fhad hose
connection on the caliper body {see lustra-
tions). Use only enough pressure to ease the
piston out of its bore. Warnhing: Be carsfuf
not to place your fingers betwasn the piston
and the caliper as the piston will come out
with some force.

3.3a With the caliper padded to catch the piston, use
compressed air to force the piston out of its bore - make sure
your hands or fingers are not between the piston and caliper

3.5b Slip the piston completely out and
then inspect the bore and the piston

B  Inspect the mating surfaces of the pis-
ton and caliper bore wall. If there is any scor-
ing, rust, pitting or bright areas, renew the
complete caliper unit.

7 If these components are in good condi-
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3.7a The dust boot can now be removed.
Some calipers use a clip to retain the boot
= remove it first

tion, remove the dust boot along with its
retainer {if usad), and the piston seal from the
caliper bore using a woaden or plastic tool
(see illustrations). Metal tools may damage
the cylinder bore.

8 Onsingle. plston type cahpers push the
sliding bushes out.of the torgue- plate and
remove the dust boois fram both ends.

9  Wash all the components in clean brake
fluid or brake cladaner. }

i} Subrmerge the new piston seal and the
piston in brake fluid and refit the seal inta the
caliper bore. .

i1 Refit the. hew piston dust boot {see
|l|ustratlon] Hefit the dust boot retaining ring
(rear brakes oniy).

12 Refit the piston. Do not force the. p|ston
into the bore, but make sure that it is squarely
in place, then apply firm (but not excessive)
force to refit it {see illustration).

13 On single piston typs calipers, apply sili-
cone-based grease (supplied with the rebuild
kit} to the sliding pins and the bushes, Refft
the dust boots.

3.7b The plstcm seal should be removed
with a plastic or woaden toel to avoid
damage to the bore and seal groove - a
pencil will do the job

Refitting

14 Refit the caliper by reversing the
rermoval procedure. Remember to renew the
copper sealing washers (gaskets) at the
brake hose-to-caliper connection {new wash-
ers normally come with the rebuild kif).

15 Bleed the brake circuit according to the
procedure in Section 9. Make sure there are
no leaks from the hase connections. Test the
brakes carefully before returning the vehicle
to normal service. Note: The manufacturer
recammends that the amount of forgue
required fo rotate the disc .be checked after
final assembly to ensure that there is not a
binding condition in the guide pins which
could be preventing the caliper assembly
from releasing completely” I is good praciice
fo simply disassemble the sfiding hardware
{pins, bolts. and boots), clean all the compo-
nents and renew any parts that require it
Lubricate aff the siiding companents with high
temperature brake grease before reassembly.
Make sure that the sliding mechanism oper-

3.12 Lubricate ail of the components with special brake sysiem
Iubrlcant or brake fluid and then rafit the piston through the dust
_bdot and inta the seal and hore

T I T T T e T e TRk
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3.11 Refit the seal into the bore and then
press the dust boot into its groove

afes freely bafore refitting the caliper. This wiff
eliminate binding calipers and dragging
brakes.

4 Brake disc - inspection, removal

artq_[ refitting

Inspection

Refer to flustrations 4.3, 4.4a, 4.4k, 4.5a

and 4.5b

1 Locsen the wheel lug nuts, raise the

~vehicle and suppart it securely on jackstands.

Remaove the wheel and refit two or three lug
nuts to.held the disc in place {on rear brakes
only}. [f the rear brake dis¢ s being waorked
or, release the parking brake.

2  Slightly depress the caliper piston with a
C-clamp (refer to Section 2), remove the
caliper mounting bolts’ and remove the
calipar (refer to Section 3). It isn’t necessary
to disconnect the brake hose. After removing
the caliper bolts, suspend the caliper out of

4,3 The brake pads on this vehicle were obviously neglected, as
they wore down to the rivets and cut deep grooves into the disc -
wear this severs will réquire renewal of the disc

Ty
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4.4a Use a dial indicator to check disc
runout - if the reading exceeds the
maximum allowable runout Jimit, the disc
wili have to be machined or renewed

4.5 Use a micromster to measurs dise thickness

the way with a piece of wire.

3 Visually inspect the disc surface for
scare marks and other damage. light
scrafches and shallow grooves are normal
after use and may not always be detrimental
to brake operation, but deep scoring - over
1.0 mm - reguires disc removal and refinish-
ing by an automotive machine shop. Be sure
to check both sides of the disc [see illusira-
tien). If putsating has been noticed during
application of the brakes, suspect excessive
disC runout.

4 To check disc runout, place a diat indi-
cator at a point about 12 mrm from the outer
edge of the disc {see illustration). Set the
indicator to zero and tumn the digc. The indi-
cator reading should not exceed the speci-
figd altowable runout limit, If it does, the disc
shouid be refinished by an automotive
machine shop. Mote: It is a good practice fo
have the discs resurfaced regardiess of the
dial indicator reading, as this will impart a
smooth finish and ensure a parfactly flat sur-
face, eliminating any brake pedal pufsation or
other undlesirable symptoms refated to ques-
tionabie discs. At the very least, if you elect

4.4b Using a swirling motion, remove the
glaze from the dizc surface with
sandpaper or emery cloth

not fo have the discs resurfaced, remove the
glaze from the surface with emery cloth using
a swirling motion (see illustration}.

& IWs-absolutely critical that the disc not
32 machined 1o a thickness under the speci-
fied minimum allowabie disc refinish thick-
ness. The minimurm wear (or discard} thick-
ness is cast into the disc (see illustration}.
The disc thickness can be checked with a
migrometer (see illustration).

Renewal

Front brakes

6  Refer to Chapter 8 and remove the hub
assembly.

7 Remove the balts which secure the disc
e the hub.

8 Refitting is the reverse of removal.
Tighten the fasteners to the torgue listed in
this Chapter's specifications.

9  Adjust the pre-load of the front wheal
bearings (refer to Chaptar 8).

Rear brakes
Refer to fustration 4.11
10  Remove the caliper anchor plate (refar

4.5a The minimum wear dimension is cast
into the disc, it is not permissible to
machine the disc smaller than this figure

slipped off

to Section 3).

11 Lift the disc from the axle (see iustra-
tion).

12  Refitting is the reverse of removal. Refit
the caliper and tighten the mounting bolts to
the specified torque.

Front and rear brakes

13 Refit the wheel, then lower the vehicie to
the ground. Tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.
Depress the brake padal a few times to bring
the brake pads into contact with the disc.
Bleeding won't be necessary unless the
brake hoss was disconnected from the
caliper. Chack the cperation of the brakes
carefuily befors driving the vehicle.

5  Drum brake shoes - renewal

Refer to iffusirations 5.5, 5.13 and 5,14

Warning: Drum brake shoes muyst be
renswed on both wheels af the same fime -
naver renew the shaes on only one wheel,
Alsa, the dust created by the brake system
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Back plate

/

Shoe fixing
pin

5,13 Lubricate the brake shoe contact
points on the backing plaie

may contain asbestos, which is harmful to
your heafth. Mever blow it out with com-
pressed air and don't inhafe any of it. An
approved filiering mask should be worn when
working on the brakes. Do not, under any Cir-
cumstances, use petrofeum-based solvents

514 ;I"ne r'n-a'xirhum_hra_ke drum diameter
' is cast directly into it

Spring smt\f
Anti-rattie spring
Retainer

5.5 Exploded view of rear brake assembly

[rum

to clean brake parts. Use brake cleaner or
denaturad atcohol only!

Caution: Whenever the brake shoes are
renewsd, the return and hotd-down springs
should also be renewed. Due to the continu-
ous heating/cooling cycle the springs are
subjected fo, they lose tension over a period
of time and may aflow the shoes fo drag on
the drum and wear at 8 much faster rafe than
normal. When remewing the brake shoes, use
oy high-quality, brand-name parts.

1 Loosen the wheel lug nuts, raise the
front or rear of the vehicle and support it
securely on jackstands. Block the wheels at
the opposite end to keep the vehicle from
relling.

2  Release the parking brake.

3 Remove the wheels and brake drums, If
the brake drums cannot be sasily pulled off
the axle and shoe assembly, apply some
penetrating oil at the hut-to-drum joint. Allow
the oil 1o seak in and try to pufl the drum off,
Insert two M8 x 1.25 bolis into the threaded
holes in the brake drum and tighten them
gradually. Note: Before removing anything,
ciean the brake assembly with brake cleaner
and affow it to dry - position a drain pan under
the brake ta catch the Muid and residue - Do

hot dse compressed airto-blow the dust

from the paris!
4  Always |leave one brake assembly intact
so that you can refer to it if necessary. Never

disassemble both rear brakes at the same

tima. -

5 Remove the shos hold-down retainers,

springs, seats and pins {see illustration).

6  PRemove the spring from the bottom of

the shoes.

7  Pull the shees apart at the top and

remove them from the backing plate.

8§ Disassemble the adjuster and spring

fromm the shoes.

% Remove the adjuster bracket from the

top of the shoe.

10 Clean all components including the

backing plate thoroughly. Examine all com-

ponents including the springs and adjuster

for wear. Renew any worn parts.

11 Inspsct the wheel cylinder for signs of

leakage by carefully pulling back the dust

boots.”

12 Refitting is the reverse of rermoval.

13 Apply a small amount of brake grease to

the wear surfaces of the backing plate and to

the adjuster mechanism (see illusiration).

14 Before refitting the drum, it should be

chesked for cracks, score marks, deep

soratches and hard spots, which will appear

as small discoloured areas. If the hard spots

cannot be removed with fing emery cloth or if
- any of the-other-conditions listed-alyove exist,

the drum must be taken to an autontotive

maching shop to be turned. Note: Profes-

sionals recommend resurfacing the drums

s e e e T 2
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6.7 An expioded view of the
wheei cylinder

each time a brake job is done. Resurfacing
will efiminate the possibifity of cut-of-round
drums. If the drums are worn 8o much that
they can’t be resurfaced without excesading
the maximum aflowable diameter (cast into

the drum), then new ones wilf be required

{see illustration). At the very feast, if you
elect not to have Ine drums resurfaced,
remove the glaze from the surface with emery
cloth using a swirfing motion.

15 Refit the brake drum on the axle flange
and check the preliminary brake adjustment.
i the brake drum fits loesely over the shoes,
remove the drum again and rotate ths
adjuster until the brake drum just barely
slides over the brake shoes,

16 Mount the wheel, refit the lug nuts, then
lower the vehicla,

17  Make a number of forward and reverse
stops to adjust the brakes until satisfactory
pedal action is obtained.

18 Check the operation of the brakes care-
fully before driving the vehicle.

6 Wheel cylinder - removal,
overhaul and refitting

Note: if an overhaul fs indicafed (usualfy
because of fuld leaks or sticky cperation;,
explore afl options befors beginning the job.
New wheel cylinders are available, which
makas s job quite easy. If it is decided to
rebuifd the wheel cylinder, make sure a
rebuild kit is available before proceeding.
Never overhawl only one whee! cylinder -
always rebuild both of therm at the same time.

Removal

1 Raise the rear of the vehicle and support
it securely on jackstands. Block the wheels at
the front ta keep the vehicle from rolling.

¢ Remove the brake shoe assembly (sas
Section 5).

3 Remove alf dint and foreign material
from around the whesl cylinder.

4 Disconnect the brake line with g flare-
nut spanner, if avatlable. Don’t pull the brake
line away from the wheel cylinder.

5 PRemove the wheel cylinder mounting
holts.

6  Detach the wheel cylinder from the
brake backing plate and place it on a clean
workbench. Immediately plug the vehicle
brake line to prevent fluid loss and contami-
mation,

Overhauf
Refer to flustration .7
7 Pemove the bleeder screw, cups, pis-

tons, boots and spring assembly from the
wheel cylinder body (see illustration),

"8 Clean the wheel cylinder with braks

fluid, denatured alcohel or brake system
cleaner. Warning: Do rotf, under any circum-
stances, use peiroleum-based sofvants to
clean brake parts!

8  Use compressed air to dry the wheal
¢ylinder and blow out the passages.

10 Check the bore for coresion and score
marks. Crocus cloth or a brake cytinder hone
can be used to remove light corresion and
stains, but the cylinder must be renewed if
the defects cannot be removed easily, or if
the bore is scored.

11 Lubricate the new cups with brake fluid.
12 Assemnble the brake cylinder compo-
nents. Make sure the cup lips face in.

Refitting

13 Place the wheel cylinder(s) in position
and refit the belts finger tight, Connect the
brake line to the cylinder, being careful not ta
cross-thread the fitting. Tighten the wheel
cylinder bolts to the torque listed in this
Chapter’s Spacifications.

14 Tighten the brake Hne and refit the brake
shoe assembily,

15 Bleed the brakes {see Section 9).

16 Check the operation of the brakes care-
fully before driving the vehicle,

7  Master cylinder - removal,
overhaul and refitting

Note: Before deciding to overhaul the master
ecyfinder, check on the availability and cost of
a new or factory rebutilt unit and also the avail-
abifity of a rebufld &it,

Removal

Refer to iffusirations 7.4 and 7.6

1 The master cylinder is located in the
engine compartment, mounted on the power
braks booster.

2 Remove as rmuch fluid as possible from
the reservoir with a syringe.

3 Place rags under the fittings and pre-
pare caps or plastic bags to cover the ends
of the lines once they're disconnecied. Cau-
tior: Srake fluid will damage paint. Cover aif

7.4 Completely loosen the brake line
fiftings at the master cylinder, but don't
bend the lines out of the way

body parts and be carefui not to spilf fluid
during this procedure.

4 Loosen the fiftings at the ends of the
brake lines where they enter the masier cylin-
der (see illustration). To prevent rounding off
the flats, use a flare-nut spanner, which
wraps around tha fitting hex.

5  Pull the brake lines away from the mas-
ter cylinder and plug the ends to prevent con-
tamination. :

6  Disconnect the electrical connectar at
the master cylinder (see illustration), then
remove the nuts attaching the master cylin-
der to the powar Bbooster. Pull the master
oylinder off the studs to remove it. Again, ba
careful not to spill the fluid as this is done.

Cverhaul

Refer to lustrations 7.8a, 7.8b, 7.8, 7.10a,
F0b, 7.10c, 7 12a and 7.12b )

7 Note: Before attempting the averhaut of
the master cylinder, obtain the proper rebuiid
kit, which will contair the necessary replace-
ment parts and aiso any instructions which
may he specific to your mode!,

&  Remove the reservoir by carefully but

7.6 Disconnect the winng from the unit
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7.8a The masfer cylinder should be mounted carefully in a vise
befare attempting 1o remove the reservoir

7.9 Straighten the lock tabs - if they are
rot in good condition, renew the end cap

forcefully levering it upwards. Inspect the
reservair grommets for indications of leakage
near the base of the reservoir (see iflustra-
tion=s).
g Use a small screwdriver to straighten
the iocking tabs on the end cap [see fllustra-
fion). Pull the end cap off.
10 The internal components can now be
removed fram the bore (see illusirations).
Make & note of the proper order of the com-
,_they can he returned to their orig-
tnal Iocatlons

Carefully inspect the bora of the master
Cylmder. ‘Any .deep score. marks or other
damage Wil méan a new master cylinder is
required. DO NOT -attempt to hone the bore.
12 Renew all parts, mcluded in the rebuild
kit, followfng any |nstructzons in the kit (see
|Ilustratlons] ‘Ciean 4l Fiet Jged patts with riaty
brake ﬂmd brake»s st 'cl_aaner or dena-

petrofeum based sohf nts Durmg reassem—
;i frberaﬂy w:fh c#ean

the master cylindef, thén refit the'énd cap.
14 Bernd the locking tabs to securely fasten

7.10a Draw out the primary
piston assembly

7.10c Pulf out the secondary piston
assembly. Lay out the parts in
order as you remaove them

the cap in place.

. 15.__Refit new reservoir grommets and the

reservoir in the reverse order of removal,

16 Before refitting the master cylinder, it
should be bench bled. Since you'll have to
apply force to the master cylinder piston and,

7.8b After the reservoir has been removed, pull the grommeis
from the master cylinder body. If they are hardened, damaged or
appear to have been leaking, renew them

7.10b If necessary, tap the master
cylinder on a block of wood to release the
secondary piston assembly

7.12a Renew all of the rubber
components with the new items in the
overhaul kit. Make certain that they are
refitiad facing the proper direction

" af the sarmé tife, torifrol fiow fiof the trake”

lina putlets, the master sylinder should be
mounted in a vice, with the jaws of the vice
clarmping on the mounting fiange.

TSR T
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T.125 Exploded vlew of the

17 Insert threaded plugs into the brake line
outlet hedes and snug them down 50 no afr
will leak past them, but not so tight that they
can't be easily loosened. If plugs are not
available, hold your fingers tightly over the
outlet ports.

18  Fill the reservair with brake flid of the
recommended type (see Chapter 1)

19  Remove one plug {or finger} and push
the piston assembly into the bore to expel the
air from the master cylinder, A large Phillips
screwdrver can be used to push on the pis-
ton assembiy.

20 To prevent air from being drawn back
imte the master cylinder, the plug {or finger)
must be renewesd befare releasing the force
on the piston.

21 Repeat the procedure until only brake
fluid is expelted from the brake line outlet
hole. When only brake fluid is expelled,
repeat the procedure at the other cutlet hole
and plug. Be sure to keep the master cylinder
reservoir filled with brake fluid to prevent the
introduction of air into the system.

Refitting

22 Refit the master cylinder over the studs
on the power brake booster and tighten the
nuts only finger-tight at this time.,

23 Thread ths brake [ine fittings into the
master cylinder. Since the master cylinder is
still a bit loese, it can he maved slightly sa
the fittings thread in sasily. Don’t strip the
threads as the fittings are tightened.

24 Tighien the mounting nuts and the brake
line fitiings.

25  Fill the master cylinder reservoir with
fluid, then bleed the master cylinder {only if
hasn't been bench bled) and the brake sys-
tem {s=e Seciion 9. To bleed the master
cylinder on the vehicle, have an assistant
depress the brake pedal and hold it down.
Loosen the fitting to allow air and fluid o
escape. Tighten the fitting, then allow your
assistant to return the pedal fo its rest posi-
tien. Repeat this procedure on both fittings
until the fluid is free of air bubbles. Check the
operation of the brake system carefully
before driving the vehicle.

master cylinder

8.3 Hold the hose fitting
with a spanner to prevent
twisting the line, then
loosen the tube nut with a
flare-nut spanner to
prevent rounding off the
cornars of the nut

8 Brake hoses and lines -
inspection and renewal

Inspection

1 About every six months, with the vehicle
raised and sunported securely on jackstands,
the rubber hoses which connect the steel
brake lines with the front and rear brake
assemblies should be inspected for cracks,
chafing of the guter cover, leaks, blisters and
other damage. These are important and vul-
nerable parls of the brake system and
inspection should ke complete. A light and
mirror will be helpful for a thorough check. M
a hase exhibits any of the above conditions,
renaw it.

Renewal

Front brake hose

Refer to fflustrations 8.3, 8.4a and 8.4b

2 Leosen the wheel iug nuts, raise the
vehicle and support it securely on jackstands.
Hemove the wiheel.

TUBE

8.4a Once the tube nut has been
complately [oesened, remove the clip with
a pair of pliers - some models may be
equipped with an E-ring, as shown here,
which can be removed with a serewdriver

3 At the frame bracket, hold the hose fit-
ting with an open-end spanner and unscrew
the brake line fitting from the hose (see illus-
tration). Use a flare-nut spanner to prevent
rounding off the corners.

4 Remove the U-clip and E-ring, if
equipped, from the female fitling at the
bracket with a pair of pliers, then pass the
hose through the bracket (see illustrations}.

5 At the caliper end of the hose, remove
the banjo fitting bolt, then separate the hose
from the caliper. Note that there is a copper
sealing washer on each side of the fitting -
they should be renewed during refitting.

6 Remove the U-clip from the strut
bracket, then feed the hose through the
bracket.

7 Torefit the hose, pass the caliper fitting
end through the strut bracket, then connect
the fitting to the caliper with the hanjo bolt
and copper washers. Make sure the locating
lug on the fitting is engaged with the hole in
the caliper, then tighten the bolt to the torque
listed in this Chapter's Specifications.

8  Push the metal support into the strut
bracket and refit the U-clip. Make sure the
hose isn't twisted between the caliper and
the strut bracket.

8.4b Long-nose pliers work best for
removing the clip

\
|
i
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9.8 When bleeding the brakes, a hos

9  Routs the hose into the frame bracket,
again making sure it isn*t twisted, then con-
nect the brake line fitting, starting the threads
by hand. Refit the clip and E-ring, if
equipped, then tighten the fitting securefy.

10 Bleed the caliper {see Section 8).

11 Refit the wheel and lug nuts, lower the
vehicle and tighten the lug nuis to the torgue
specifiad in Chapter 1.

Rear brake hose

12 Pesrform Steps 2, 3 and 4 above, then
repsat Steps 3 and 4 at the other end of the
hose. Be sure to bleed the wheel cylinder (or
caliper) (see Section 9).

Metal brake lines

13  When renewing brake lines, be sure to
use the correct parts. Dun't use copper tub-
ing for any brake system components. Pur-
chase steel brake lines from a dealer or auto
parts store.

14 Prefabricated brake line, with the tube
ends already flared and fittings refitted, is
available at auto parts stores and dealer parts
departments. These lines are also bent to the
proper shapes.

15 When refitting the new line, make sure
it's securely supported in the brackets and
has plenty of clearance between moving or
hot componants.

16 -Afier refitting, check the master cylinder
fluid level and add fluid as necessary. Bleed
the brake systemn (see Section 9) and test the
brakes carefully bafore driving the vehicle in
traffic.

9 Brake hydraulic system - -
bleeding

Refer to iiustration 9.8

“Warning: Wear eyé protedtion when bleeding

the brake system. If the fiuid comes in ‘con-
tact with your eyes, immadiately finse them
with water and seek medical attention.

e is cannected to the bleeder
valve at the caliper or wheel cylinder and then submerged in
brake fluid. Air will be seen as bubbles in the tube and ceontainer.

. All air must be expelled before moving to the next wheel

Note: Bleeding the hydraulic system fs nec-
essary to remove any air that manages to find
its way into the system when if's been
opened during removal and refitting of a
hose, line, caliper or master cylinder.

1 You'll probably have to bleed the sys-
tem at all four brakes if afr has entered it due
to low fluid level, or if the brake lines have
been disconnected at the master eyfinder. H
you must bleed the entire sysiem, start with
the load sensing valve, then procead to the
left rear wheel, the right rear, the left fromt and
the right front, in that order.

2 If a brake line was disconnectsd oniy at
a wheel, then only that caliper or wheel cylin-
der must be bled.

3  If a brake line is disconnected at a fitting
located between the master cylinder and any
of the brakes, that part of the system served
by the disconnected line must be bled.

4 Remove any residual vacuum from the
brake power booster by applying the brake
several times with the engine off.

5  Remove the master cylinder reservoir
cover and fill the reservoir with brake fluid.
Refit the cover. Note: Check the fluid fevel
often during the bleeding operation and add
fluid as necessary to prevent the fluid fevel
from falfing fow encugh ta allow air bubbles
into the master cyfinder.

3] Have an assistant on hand, as well as a
supply of new brake fluid, a clear plastic con-
tainer partially filled with clean brake fluid, a
length of plastic, rubber or vinyl tubing to fit
aver the bleeder valve and a spanner to open
and close the bleeder valve.

7  Loosen the bleeder valve slightly, then
tighten it to & point where it's snug but can
still be loosened quickly and easily.

8 Place one end of the tubing over the
bleeder valve and submerge the other end in
brake fluid in the cortainer (see Hiustration).

-8 . Have the assistani pump.the brakes.

slowly a few times to get pressure in the sys-
tarn, then hold the pedal down firmby,

10 While the pedal is held down, open the
bleader valve just enough to allow a flow of

10.7 Remove this reta
detach the pushrod from the brake pedal; the two left power
brake booster mounting nuts (arrows) are visibla in this photo

{the two right nuts, net visible in this phote, are 10 the
right of the booster mounting bracket)
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ining clip {arrow), pull out the clevis pin and

fluid to leave the valve. Watch for air bubbles
to exit the submerged end of the tube. When
the fluid flow slows after a coupte of seconds,
close the valve and have your assistant
release the pedal.

11 Repeat Steps 9 and 10 until no mere air
is seen leaving the tube, then tighten the
bleeder valve and proceed to the next blesd-
ing position in the proper order (rafer to
Step 1), Perform the same procedure. Be
sure to check the fluid in the master cylinder
raservoir frequently,

12 Mever use old hrake fluid. It contains
moisture which will deteriorate the brake sys-
termn components.

13 Refill the master cylinder with fluid at the
end of the operation.

14 Check the operation of the brakes. The
pedal shouid feel soiid when depressed, with
no sponginess. if necassary, repeat the entire
process. Warning: Do not operale the vehicle
if you're in doubt about the effectiveness of
the brake systerm.

10 Power brake booster - check,
removal and refitting

Operating check

1 Depress the brake pedal several times
with the engine off and make sure there's no
change in the pedal reserve distance.

2 Depress the pedal and start the engine.
If the pedal goes down slightly, operation is
noimal.

Airtightness check

3 Start the engine ard turm it off after one
gr two minutes. Depress the brake pedal
slowly several times.  the pedal depresses
less each time, the booster is airtight.

. 4 _ Depress _the brake pedal while the

engine is running, then stop the engine with
the pedal depressed. If thera's no change in
the pedal reserve travel after holding the
pedal for 30 seconds, the booster is airtight.

R TR T R 5
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11.4a A dab of paint (armow} can be used
to mark the position of the parking brake
drum relative to the lock tab an the nut

S

11.5b . .. and then remove it
from the assembly

Removal

Refer to ifustration 160.7

5  Power brake booster units shouldn't be
disagsembled. They recuire special tools not
normally found in most automotive repair
shops. They're fairly complex and, because
of their gritical relationship to brake perfor-
marnce, should be renewed with a new or
rebuilt one.

8 Toremove the booster, first remove the
brake master cylinder (ses Section 7).

7  Locate the pushrod c¢levis connecting
the booster input rod 1o the brake pedal (see
illustration). It's accessible from inside the
vehicle, under the dash board.

8  Rermove the clevis pin retaining clip with
pliers.

g Holding the clevis with pliers, loossn the
locknut with a spanner. Remaove the clevis
pin.

10 Disconnsct the hose from the brake
booster. Be careftd not to damage the hose
when remaoving it from the booster fitting.

11 Remove the four nuts and washers
hoiding the brake booster to the iirewail from
under the dash {you may need a light to see
them).

11.4b Lift the drum from the parking
brake unit

R

11.5¢ Remove the adjuster

12 Slide the boester straight out from the
firewall until the studs clear the holes.

Refitting

13 Refitting procedures are basically the
reverse of remaval. Tighten the clevis locknut
securely and the booster mounting nuts to
the torque listed in this Chapter's Specifica-
fions.

14 if the power booster unit is being
renewsd, the clearance between the firewalf
surface of the booster and the end of the out-
put rod must be measured and, if necessary,
adjusted to the value listed in the Specifica-
tiens in this Chapter. Using calipers or a
machinist’s scale, measure ihe distance from
the end of the booster output rod to the fire-
wall surface of the booster {the distance
which the rod protrudes). If it is not within
specifications, hold the rod with long-nose
pliers and turn the adjusting screw on the end
of the power booster pushrad until the clear-
ance is within the specified values.

15 After the final refitting of the master
sylinder and brake hoses and lines, the brake
pedal height and freeplay must be adjusted
and the system must be bled (see Chapter 1
and also Section 9 of this Chapter).

11.5a Lift the lower fetum spring from
the shoes . ..

11.6a Disconnect the upbar
return springs . ..

11 Parking brake shoes - inspection
and renewal

Refer to iflustratione 11 .4, 11.46, 11.53,
11.50, 71.5¢c, 11.6a, 11.6b, 11.6¢, 11.7a,
11.7b, 11,7¢, 11.8a, T1.8b, 11.9a, 11.95,
11.9c, and 11.10

Warning: Dust created by the brake system
may contain asbastos, which fs hazardous to
your heafth. Never blow it out with com-
pressed air and don't inhafe any of {t. An
approved fiftering mask should be wom when
working on the brakes. Do nof, under any cir-
cumstanices, usa pefrofeum-hased solvents
to clean brake parts. Use brake cleaner or
denaiured alcohol onty!

1 Raise the vehicle and support it securely
with fackstands.

2  Remove the rear driveshaft (refer to
Chapter 8).

3 Release the parking brake.

4 Use paint to mark the position of the
drum on tha drive flange so it can be refitted
in the same position (see iliustration). Full
the parking brake drum from the rear of the
transmission (see illustration).

5  Remove the lower return spring and the
adjuster mechanism [see illustrations).

&  Remove the upper return springs (see
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11.7b Lift thé_ s_p:r_i__ng'j'g'r')d retainer
from the shoe

illustrations). .

7  Release the shoe hold-down aprings by
pushing them in.and turning them a quarter
tum. Theh remove the springs along with the
retainers and spring seats {see illusirations}.
it is easiest to use a special brake spring too!
todothis, .

11.8b. .-Thé'éritii:e:as#emﬁly can now be lifted from the vehicle.

11.7c Remove the retainer spring seat
also, then push the pin through the
backing plate and remove it

8 Disconnect the cable from the operating
mechanism (see illustration). Remove the
shoes from the vehicle (see illustration).

9  Remove the clips which retain the shoes
to the oparating mechanism (see illustra-
tions).

10 Ingpect all components for wear and

11.7a Use é hold-down spring toal to
push in on the shaoe retainers and turn
them a quartér turn in either direction

11.8a ‘Disconnect the cable from
the operating dssembly by
collapsing the spring

damage {see illustration). Pay special atten-
tion to the cable and the backing plate.
Check the shoes for lining thickness and
compare your findings with the Specifications
in this Chapter. Check the drum carefully
{refer to Section 5 and the Specification in
this Chapter).

Piace it on a clean work bench to finish disassembly
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118b ...
ihe other pin

then pullk it off and repeat the procedure on

L i

11.10 The complete parking brake assembiy

11 Renew the shoss and machine the drum
as required.

12 Lubricate the backing plate rubhing sur-
faces with a2 small amount of brake grsass.
Clean the adjuster mechanism and lightly
{ubricate its threads.

13 Refitting is the reverss of remaoval,

14 Rotate the drum until the adjustment
hele is in ling with the adjuster. Remove the
rubber plug from the adjuster hole,

15 Insert a small screwdriver through the
adjusting hole and rotate the star wheel until
the shoes rub on the drum.

16 Back off the adjustment until there is a
maximum of 0.2 mrn clearance between the
drum and the shoes.

12 Parking brake - adjustment

1 The parking hrake lever, when properly
adjusted, should travel seven to nine clicks
when a moderaté pulling force is applied. If it
traveis less than five clicks, there’s a chance
the parking brake might not be releasing
completely and might be dragging on the
drum or disc. If the tever can be pulled up
more than ten clicks, the parking brake may
not hold adequately on an incline, allowing

the car to rofl.

2 To gain access to the parking pbrake
cable adjuster, remove the lever cover {refer
to Chapter 11).

3 loosen the locknut {the upper nut) while
holding the adjusting nut {lower nut) with a
spanner. Tighten the adjusting nut until the
desired travet is attained. Tighten the locknut.
4 Becheck the parking brake travel,

& Check the operaticn of the parking
brake warning light. it should illminate when
the lever has been pulled two notches. it
rmust go out when the lever is released.

8 Bend the switch mounting plate on the
lever assembly to make an adjustment,

13 Parking brake cable - renewal

Refer to ilfustrations 13.3 and 13.4

Renewal

1 Rermove the cover to gain access to the
parking brake cable adjuster {refer to Chap-
ter 11).

2 With the lever in tha down {off) position,
ramove the locknut and the adjusting nut and
from the lever. Puil the clevis pin and remove
the clevig from the cable end.

11.8¢ Remave the washers

13.3 The compleie parking brake shoe assembly must ba
removed in order to access the cabie

e e O oo a5 R

13.4 Collapse the spring and then remove
the clip [arrow} 10 disconnect the cable
from the backing pfate

3 Remove the parking brake shoes [see
illustration)(refer to Section 11).

4  Disconnect the cable from the parking
brake backing plate [see illustration}).

5 Fuilthe cable through the floar grommet
and out of the vehicle.

&  Hefitting is the reverse of removal, Apply
alight coat of graase ta all wearing surfaces.
7 Adjust the cable {refer to Section 12).
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14.3 The brake light switch is lfocated on
the chassis above the brake pedal {arrow}

14 Brake light switch - removal,
refitting and adjustment

Rofer fo illustrations 14.3 and 14.4

Removal and refitting

1 The brake light switch is located on a
bracket at the top of the brake pedal. The
switch activates the brake lights at the rear of
the vehicle when the pedal is depressed.
2 Disconnect the negative battery cable
from the battery,

3  Disconnect the wiring harmess at the
brake light switch [see fllustration).

4 Loosen the lock-nut (see ilustration}
and unscrew the switch from the pedal
bracket.

&  Refitting is the reverse of removal,

Adjustment

& Loosen the locknut, adfust the switch
until the clearance is as specified, then
tighten the locknut. The adjustmant of the
brake pedal switch is alsa the adjustment for
the brake pedal freeplay. Refer to the brake
pedal height and freeplay adjustment proce-
dure in Chapter 1.

7 Connect the wires at the switch and tha
battery. Make sure the brake tights are func-
tioning properfy.

14.4 Loosen the bock-nut {arrow) o
unscrew the switch from its brackat

15 Load sensing valve - general
information and renewal

Refer to iNustrations 15.Ta and 15,16
Note: The load sensing valve should not be
disassembled for service.

General information

1 The ipad sensing valve is a device incor-
porated into the brake systemn that senses
the amount of weight {passengers, equip-
ment, etc.} on the rear of the vehicle and
increasas the rear wheel brake fiuid pressure
to compensate for an additional load. This
sysitem is located above the rear axle assem-
bly and it consists of a valve, spring and
bracket (see illustrations).

2 When bleeding the brake system, it is
necessary to hieed the load sensing propor-
tioning and by-pass valve first, before all the
wheel cylinders and calipers are bled (see
Section 9). '

3 in the event of powr braking perfor-
mance, have the system adjusted by a dealer
service depantment. Poor braking perfor-
mance could mean that the rear wheels lock
when braking with little weight in the rear or
that they do not provide encugh braking
when the rear is carrying a load.

4 If it becomes necessary to remove the
assambiy for renswal of another compenent,
be sure to mark the position of the adjusting

: TETG A . s F "ll S
18.1a The load sensing valve is mounted
to a bracket on the right frame rail

g-
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15.1b A spring connects the valve to the
rear axle housing to detect how much the
rear springs are colfapsed. This informs
the system of how much weight is
on the rear of the vehicle

nut. It must be refitted in exactly the same
position as before removal.

Renewal

5  Raise the vehicle and support it securely
with jackstands.

& Disconnect the brake lines from the
valve. Plug the ends to prevent contamina-
tion and fluid loss.

7 Disconnect the spring and remove the
bolts. Remova the valve.

8  Refitting is the reverse of removal. Bleed
the valve and then the rest of the system in
the proper arder (refer to Section 9).
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