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INTRODUCTION

This workshop manual has been researched and written by automotive engineers for the practically-minded car owner
who wishes to maintain his vehicle in a safe, reliable and serviceable condition and, at the same time, reduce running and
maintenance costs.

A vehicle of the type covered by this manual was taken into our workshop where the repair methods described were
proven in practice. To ensure that the reader can readily identify the components and operations described in the text,
detailed photographs and illustrations were produced during the workshop research for inclusion throughout this manual.

Each section contains step by step procedures for the removal and installation of components and, where applicable,
detailed instructions for their testing, overhaul and adjustment. For the technically minded, comprehensive specifications
are given at the beginning of each section.

The importance of regular lubrication and maintenance is stressed in an easy to follow service schedule. Performing
services at the intervals specified also gives the opportunity of identifying any minor faults before they get worse. A
cracked fan belt, deteriorated water hose or faulty tyre is better dealt with in the convenience of your own garage rather
than risk an expensive and inconvenient breakdown.

Particular emphasis is also placed on the value of trouble shooting as the identification of the trouble source can often
be more of a problem than the cure. If used correctly, the information included on the majority of trouble causes and
remedies should greatly assist in the saving of the time and possible unnecessary expenditure.

This manual will bring within the scope of many readers numerous tasks on the vehicle which can be tackled with
confidence. The cost of the manual may well be recovered on the first occasion it is put to use, and the personal satisfaction
of a job well done is the inevitable bonus.

Inexperienced operators should not attempt to carry out a particular service operation before completely reading the
appropriate section, or other sections which may be referred to, in the manual.



1. TOOLS AND EQUIPMENT

When servicing the modern motor vehicle, special
tools are sometimes essential for overhaul and adjust-
meit procedures on certain components. These special
tools can be expensive and often require specialised
knowledge to operate them, in which case it is more
practical to take the vehicle or component to your
authorised dealer for repair. Where possible the use of
special tools is avoided in this manual and basic or
substitute tools, which are described in the text, are used
instead. Should it not be practical to carry out an
operation without special equipment, then the reader is
advised of this at the commencement of the operation.

To successfully carry out any form of mechanical
repair work, adequate hand tools are essential. Do not
be tempted to make do with old spanners, screwdrivers
etc, that do not correctly fit the hardware on the vehicle,
nor use new spanners of the wrong system such as A.F.
on metric nuts and bolts. Besides damaging the hard-
ware and/or ‘rounding’ the bolt heads and nuts, many a
knuckle has been skinned by using inferior or incorrect
tools.

The following list of basic tools, miscellaneous
equipment and stores are suggested as being the initial
requirements to enable the maintenance and repair work
described in this manual to be carried out.

BASIC TOOL KIT

1 Set of open ended spanners.
1 Set of ring spanners.

1 Set of socket spanners.

1 Set of adjustable spanners.
1 Spark plug spanner.

1 Torque wrench.

Assorted bladed screwdrivers.
Assorted Philips screwdrivers.
1 Pair of ordinary pliers.

1 Pair of multigrip pliers.

1 Pair of vice grip pliers.

1 Pair of long nose pliers.

2 Pairs of circlip pliers.

1 Engineers hammer.

1 Set of pin punches.

1 Set of feeler gauges.

1 Set of magneto spanners.

1 Points file.

Ring and open ended spanners.

TOOLS-EQUIPMENT-SAFETY

Socket spanner set.

Adjustable spanners, torque wrench and spark plug
socket spanner with socket extension and swivel bar.

Vice grip pliers, ordinary pliers, long nose pliers, circlip
pliers (expanding type), circlip pliers {contracting type)
and multigrip pliers.
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¢

Points file, magneto spanners and feeler gauge set.

TOOL SELECTION AND CARE

As sensible selection of tools can greatly influence
the ease and quality of work performed by the operator,
it is good advice to purchase the highest quality of tools
that can be afforded. Tools which bear the makers name
are usually the best. The cheaper case hardened variety
of tools should be avoided as once the case hardening is
worn through it will be found that the tools are no
longer serviceable. Hand tools with joints such as
adjustable spanners and pliers should have no appreci-
able slack in the joints. There is nothing more annoying
than to set a crescent spanner to a given nut and find
that the jaw dimensions keep altering.

To ensure that all hand tools see out a normal
working life tool care is also very important. After each
job undertaken, all tools should be thoroughly washed
in kerosene or some other type of cleaning agent and
then wiped dry with a clean cloth.

When cleaning the tools ensure that all grit is
removed, especially from the joints in pliers and
adjustable spanners. If the tools are to be stored for any

length of time it is also good policy to wipe them ovzr
with an oily cloth. Feeler gauges should be given parti-
cular attention and must be kept scrupulously clean at
all times as grit on the blades will cause damage to the
blades and inaccuracy when measuring. To prevent the
feeler gauge blades from rusting and pitting through
moisture the blades should be wiped over with an oily
cloth after each use.

To prevent hand tools and other equipment from
becoming mislayed and to ensure uncluttered working
surroundings all hand tools should be stored in either a
tool box or on a shadow board. If it is not intended to
transport the tools then the latter method is recom-
mended for the ‘do-it-yourself” mechanic. Besides
having all tools within easy reach, a visible check can be
made of the shadow board at any time to see if any tocls
are missing.

MISCELLANEOUS EQUIPMENT AND STORES

1 Hydraulic jack.

1 Set of car ramps.

1 Set of chassis stands.

1 Hand grease gun with flexible attachment.
1 Oil can.

1 Oil gun.

1 Filter removing tool.

1 Oil recepticle and parts washing tin.
1 Funnel.

1 Wire brush.

1 Parts washing brush.

1 Tin of brake fluid.

1 Tin of engine oil.

1 Tin of transmission oil.

1 Tin of rear axle oil.

1 Tin of chassis grease.

1 Test lamp.

1 Dwell/Tach meter.

1 Timing light.

1 Ohmmeter.

Wire brush, funnel and parts washing tin and brush.
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Ohmmeter {multimeter). An instrument for measuring
electrical resistance.

B8C/120

Oils and greases are available in handy pack size for
do-it-yourself lube jobs.

2. SAFETY

Never work under a vehicle which is supported only
by the vehicle jack, bricks or similar materials as these
are seldom stable. Always support the vehicle on chassis
stands or use car ramps. Even in an emergency try to
avoid jacking up the vehicle on soft or uneven ground.

When lifting either end of the vehicle ensure that
the wheels remaining on the ground are fully chocked in
both directions.

Avoid spilling oil or water around or under the
working area, apart from the mess, you can easily lose
your footing when exerting pressure on a particularly
stubborn component.

When power tools are used make sure they are
correctly fused and earthed with all connections and
plugs tight and effectively insulated.

Always check that equipment being used for the
lifting of heavy components such as engine and/or
transmission is not exceeding its capacity and that ropes
and slings are correctly secured and of adequate
strength.

Every precaution should be taken when working on
brake assemblies to avoid inhaling the brake dust which
results from wear of the friction material. DO NOT
attempt to remove dust by air pressure or vigorous
brushing. A vacuum cleaner of cither the domestic, or
battery operated type designed tor vehicles, with hose
attachment is the most conveniently sate method of
brake dust removal.

For the safety of the vehicle always disconnect the
battery when carrying out any operation to the electrical
or fuel systems. However, a battery should NOT be dis-
connected on a vehicle fitted with an alternator when
the engine is running, or the alternator will be damaged.

The information in this manual is derived tfrom the
latest models available for our workshop research, and
from other available sources at the time of writing. Any
subsequent modifications will need to be taken into
consideration by the operator.

While every precaution is taken to ensurc the
accuracy of the contents, onus can not be accepted for
any misinterpretation of the described repair operations
or for any €rrors or ommissions inadvertently made, or
for any injury or damage no matter how caused.
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SPECIFICATIONS

CAPACITY AND GRADE
Engine:

Lubricant ....................... SF 20W/50

Sump capacity —

1979-1981 1600 ccmodels .......... 3.5 litres

1979-1987 1800 cc models .......... 4.0 litres
Cooling system capacity:

1979-1981 1600 cc models .......... 5.3 litres

1979-1987 1800 cc models .......... 5.5 litres
Manual transaxle two wheel drive models:

Lubricant ..................... SAE 80W-90

Capacity —

1979-1984 models ................. 2.7 litres

1985-1987 Sedan and

Station Wagon models .............. 2.6 litres
Manual transaxle four wheel drive models:

Lubricant ..................... SAE 80W-90

Capacity —

1979-1984 and Utility models . ... ... 3.0 litres

1985-1987 Sedan and

Station Wagon models .............. 3.3 litres
Automatic transaxle two wheel drive models,
transmission:

Lubricant ........................ Dexron I1

Capacity 1983-1984 models —

Dryrefill...................... 5.6-6.0 litres

Capacity 1985-1987 models —

Dryrefill...................... 6.0-6.4 litres
Automatic transaxle four wheel drive models,
transmission:

Lubricant ........................ Dexron 11

Capacity 1983-1984 models —

Dryrefill...................... 6.0-6.4 litres

Capacity 1985-1987 models —

Dryrefill...................... 6.8-7.2 litres
Automatic transaxle, differential:

Lubricant ..................... SAE 80W-90

Capacity . ..................... 1.1-1.3 litres
Rear axle four wheel drive models:

Lubricant ..................... SAE 80W-90

Capacity . .............. ... 0.8 litres
Steering gear:

Lubricant —

Manual steering........ Subaru steering grease

Powersteering . ................... Dexron I1
Brake fluid type...................... Dot 3 or 4
Fuel tank capacity:

1979-1982S8Sedan .................. 50 litres

1979-1982 Station Wagon

and Utility . ....................... 45 litres

1983-1984 Sedan and Coupe ........ 60 litres

1983-1984 Station Wagon

and Utility . ....................... 55 litres

1985-1987 Sedan and

Station Wagon..................... 60 litres

19851987 Utility. ................. 55 litres

NOTE: Lubricant capacities shown are
approximate only. The correct lubricant level
should be checked at the filler plug or dipstick.

1. HOW TO GREASE AND OIL CHANGE

TOOLS, STORES AND EQUIPMENT
REQUIRED

1 Set of ring spanners.

1 Adjustable spanner.

1 Hydraulic jack.

1 Set of car ramps.

1 Set of chassis stands.

1 Oil can.

1 Oil gun.

1 Filter removal tool.

1 Qil drain tin.

1 Parts washing tin.

I Funnel.

1 Wire brush.

1 Parts washing brush.

I Tin of brake fluid.

1 Tin of engine oil.

I Tin of transmission oil.

1 Tin of front differential oil (automatic transaxle
vehicles only).

1 Tin of rear differential oil (four wheel drive
vehicles only).

NOTE: All lubricant capacities and grades Jfor
the various assemblies can be obtained by
referring to the Specifications in this section.

TO DO THE JOB

(1) Remove the spare tyre from the engine
compartment to allow access to the transaxle dip-
stick(s).

(2) Run the front of the vehicle onto the car
ramps, stop the engine, apply the handbrake and
chock the front wheels.

Location of the engine sump drain plug, sump guard
removed, 1986 model shown.
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(3) Raise the rear of the vehicle with the jack
and place chassis stands under the rear jacking points.

NOTE: It is best if the vehicle is kept as level as
possible to avoid false readings when checking
the lubricant levels.

(4) Usinga wire brush and a cloth, clean around
the engine sump drain plug, transmission dipstick(s)
and the rear axle filler plug on four wheel drive
vehicles.

(5) Place a drain tin under the engine sump,
remove the sump drain plug with the appropriate size
ring spanner and allow the sump to completely drain.

NOTE: It is best to drain the engine sump with
the oil at operating temperature. However if
the oil is hot take care to avoid scalding.

When the sump has completely drained, instal
and securely tighten the sump drain plug. Wipe
around the plug after installing.

NOTE: Before installing the sump drain plug
check the plug sealing gasket to ensure that it is
serviceable.

501/226

REMOVING TOOL

Method of removing the engine oil filter, 1986 model
shown.

(6) Remove the oil filter with the removal tool
and allow the residual engine oil to drain into the
drain tin. Smear oil onto the sealing gasket of the new
filter and tighten the filter by hand as per the
tightening instructions supplied with the new filter.

IMPORTANT: Before installing the new filter
ensure that the sealing gasket from the old
filter has not come away from the old filter and
adhered itself to the filter sealing seat on the
engine.

(7) On manual transaxle models, remove the
dipstick and check that the oil level is between the
upper and lower marks on the dipstick.

If the oil level is low use the oil gun or a funnel to
fill the transaxle to the correct level with the specified
oil. Recheck the oil level and replace the dipstick.

Check the manual transaxle oil level using the dip-
stick, 1986 model shown.

(8) On automatic transaxle models, remove the
differential dipstick and check that the oil level is
between the upper and lower marks on the dipstick. If
the oil level is low use the oil gun or a funnel to fill the
differential to the correct level with the specified oil,
recheck the oil level and replace the dipstick.

Refer to the Automatic Transaxle section for the
correct procedure to check and top up the automatic
transmission fluid level.

(9) Remove the level plug from the rear axle on
four wheel drive models. Use a finger or a bent piece
of wire to check the oil level. The correct level is when
the oil is level with the bottom of the plug hole.

If the oil level is low use the o1l gun to fill the rear
axle to the correct level with the specified oil. When
satisfied that the level is correct instal and firmly
tighten the plugs. Wipe around the plugs with a cloth
after installing them.

(10) Using the funnel, fill the engine with the
specified amount and grade of engine o1l and start and
run the engine for a few minutes. Ensure that the oil
pressure warning lamp goes out. Stop the engine, wait
for a few minutes and check the oil level on the
dipstick. If necessary add oil to bring the level to the
full mark on the dipstick.

Location of the manual transaxle drain plug, 1986
model shown.
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DIPSTICK

View of the automatic transaxle dipstick and front

differential dipstick. Spare tyre removed, 1986 model Location of the rear axle oil level checking and drain
shown. plugs, four wheel drive models.

NOTE: To prevent overfilling initially, it is (11) Check thoroughly for oil leaks at the engine
good policy not to pour all of the specified sump plug and engine oil filter if a new filter was
amount of the oil into the engine in one go as fitted.
sometimes the amounts specified are only (12) Referring to the Service Schedule, lubricate
approximate. It is best to hold back at least and check all other items which coincide with the
half a litre and top up to the full mark on the grease and oil change intervals.
dipstick after the engine has been run for a few (13) Lower the vehicle 1o the ground, instal the

minutes. spare wheel, road test and check for o1l leaks.
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2. SERVICE SCHEDULE

daily THOUSAND KILOMETRES
JOB or
1,000 km| 10 |20 (25 |30 140 |50 (60|70 {75 |80 |90 {100
ENGINE
(1) Check the oil level on the dipstick each time L4
the fuel tank is topped up or every 1,000 km. Top up
as necessary with the correct grade of engine oil.
(2) Drain and refill the engine sump and renew LA |0 |0 0 o ® 0 0
the ol filter every 10,000 km or six months.
NOTE: When driving under severe or dusty
conditions it is recommended that the engine
oil and filter are changed more frequently.
(3) Check and if necessary adjust the valve L o L bt b4
clearance on OHV engines every 20,000 km or 12
months.
(4) Check and if necessary adjust the camshaft L ® ° °
drive belt tension on OHC engines every 25,000 km or
12 months.
(5) Renew the camshaft drive belts on OHC o
engines every 100,000 km or 48 months.
COOLING SYSTEM
(1) Check the coolant level in the radiator or o
coolant reservoir daily or every 1,000 km.
NOTE: If the engine is at normal operating
temperature use care when removing the radia-
tor cap to avoid scalding.
(2) Drain, flush and refill the cooling system
every:
(a) 40,000 km or 24 months on 1979-1984 and L L
Utility models.
(b) 50,000 km or 24 months on 1985-1987 L4 ®
models.
(3) Check the radiator hoses, heater hoses and L4 ® ® ° ®
drive belts every 20,000 km or 12 months.
FUEL SYSTEM
(1) Inspect the air cleaner element and the PCV
filter, if applicable, every:
(a) 20,000 km or 12 months on 1979-1984 and ® L L o ®
Utility models.
(b) 25,000 km or 12 months on 1985-1987 L4 ° ° L4
models.
(2) Renew the air cleaner element and the PCV
filter, if applicable, every:
(a) 40,000 km or 24 months on 1979-1984 and L4 L4
Utility models.
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(b) 50,000 km or 24 months on 1985-1987
models.

NOTE: Do not wash the viscous paper type
element in solvent or blow it out with
compressed air.

(3) Renew the fuel filter and inspect all hoses
and connections every:

(a) 20,000 km or 12 months on 1979-1984 and
Utility models.

(b) 50.000 km or 24 months on 1985-1987
models.

(4) Adjust the engine idle speed and mixture, if
applicable, every:

(a) 20,000 km or 12 months on 1979-1984 and
Utility models.

(b) 25,000 km or 12 months on 1985-1987
models.

(5) Check the operation of the manual or auto-
matic choke and adjust or lubricate as necessary
every:
(a) 20,000 km or 12 months on 1979-1984 and
Utility models.

(b) 25,000 km or 12 months on 1985-1987
models.

MANUAL TRANSAXLE AND CLUTCH

(1) Check the oil level every 20,000 km or 12
months and top up as necessary.

(2) Drain and refill the transaxle oil every:

(a) 40,000 km or 24 months on 1979-1984 and
Utility models.

(b) 50,000 km or 24 months on 1985-1987
models.

(3) Check the clutch cable and, if applicable the
hill holder adjustment every 25,000 km or 12 months.

(4) Inspect the Constant Velocity (CV) joint
boots for damage and security every 10,000 km or 6
months. Renew the boots or joints as necessary.

AUTOMATIC TRANSAXLE

(1) Check the oil level in both the transmission
and the front differential every 10,000 km or 6
months. The transmission check should be performed
after a run with the transmission at operating tem-
perature and the selector lever in the Park or Neutral
position and the engine running.

(2) Drain and refill both the transmission and
differential oil every:

(a) 40,000 km or 24 months on 1979-1984 and
Utility models.
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daily THOUSAND KILOMETRES
JOB or

1,000 km| 10 (20 |25 (30 {40 {50 {60 |70 (75|80 |90 {100

(b) 50,000 km or 24 months on 1985-1987 ® L
models.

NOTE: When the vehicle is subjected to
extreme or severe conditions, it is advisable to
change the automatic transaxle oils more
frequently.

REAR AXLE

(1) On four wheel drive vehicles check the rear L e L ® L
axle oil level every 20,000 km or 12 months and top
up as necessary.

(2) On four wheel drive vehicles renew the rear
axle o1l every:

(a) 40,000 km or 24 months 1979-1984 and L ®
Utility models.

(b) 50,000 km or 24 months 1985-1987 models. ® L

(3) On four wheel drive vehicles inspect the CV LA o & o o 0 e o o
joint boots for damage every 10,000 km or 6 months.
Renew the boots or joints as necessary.

(4) Dismantle, inspect and repack the rear hub
bearings every:

(a) 40,000 km or 24 months on 1979-1984 and L L
Utility models.

(b) 100,000 km or 48 months 1985-1987 mod- ®
els.

NOTE: Inspect the rear hub bearings and CV
Jjoint boots more often in vehicles that are
driven through mud or water.

STEERING GEAR

(1) Check the level of the fluid in the power L4
steering reservoir every 1,000 km or when the engine
oil is checked.

(2) Inspect the steering gear and linkages for LA e & o o o e o o
security, damage, wear or leaks every 10,000 km or 6
months.

(3) Check and adjust the steering gear every L4 L4 g L4

25,000 km or 12 months.

FRONT SUSPENSION
(1) Dismantle and grease the front hub bearings

every:
(a) 40,000 km or 24 months on 1979-1984 and L ®
Utility models.
(b) 100,000 km or 48 months on 1985-1987 L
models.
(2) Inspect the suspension ball joints boots for LR o o o o |0 LR AN

damage every 10,000 km or 6 months.

NOTE: Inspect the front hub bearings and ball
Joints more often in vehicles that are driven
through mud or water.

(3) Check the wheel alignment every 20,000 km ° ° o L o
or 12 months.
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BRAKE SYSTEM

(1) Check the level of fluid in the master cylin-
der visually each time the fuel tank is topped up or
every 1,000 km. Top up as necessary using the correct
brake fluid.

NOTE: If constant topping up of the master
cylinder is required the entire braking system
should be checked for leaks.

(2) Renew the brake fluid in the entire system
every:

(a) 20,000 km or 12 months on 1979-1984 and
Utility models.

(b) 50,000 km or 24 months on 1985-1987
models.

(3) Inspect the disc pads for wear every 10,000
km or six months. Inspect the calipers for leakage.

(4) Inspect the rear brake shoe linings and
drums for wear every 40,000 km or 24 months.
Inspect the rear wheel cylinders for leakage.

(5) Inspect the servo hose and check valve and
all hydraulic brake lines for damage and chafing,
paying particular attention to the flexible hoses every
20,000 km or 12 months.

NOTE: The servo unit check valve is incorpo-
rated in the hose on some models.

(6) Overhaul the calipers and wheel cylinders on
1979-1984 and Utility models every 40,000 km or 24
months.

(7) Check and adjust the operation of the foot-
brake and handbrake every 20,000 km or 12 months.

ELECTRICAL SYSTEM

(1) Check and top up the battery electrolyte, if
applicable, with distilled water as required or at least
monthly, never allow the electrolyte level to fall below
the plates.

NOTE: On some models, the battery is main-
tenance free, requiring only the terminals to be
kept corrosion free.

(2) Rencw the spark plugs every:

(a) 20,000 km or 12 months on 1979-1984 and
Utility models.

(b) 25,000 km or 12 months on 1985-1987
models.

(3) [Inspect the distributor points, if applicable,
for burning or pitting and lubricate the distributor
cam every 10,000 km or 6 months. If the points are
burned or pitted, the condenser and points should be
renewced.

(4) Inspect the distributor cap, the rotor and the
high tension leads for signs of deterioration or cracks
every 20,000 km or 12 months.
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(5) Renew the distributor points and condenser,
if applicable, every 20,000 km or 12 months.

(6) Check and adjust the ignition timing every:

(a) 20,000 km or 12 months on 1979-1984 and
Utility models.

(b) 25,000 or 12 months on 1985-1987 models.

(7) Check all electrical equipment including
lamps, headlamp aim, horn and windscreen wipers
every 20,000 km or 12 months.

BODY

(1) Check and lubricate the following compo-
nents every 20,000 km or 12 months with dry lubri-
cant: Door locks and strikers, bonnet catch, luggage
compartment lid or tailgate lock and striker. Lubri-
cate with a few drops of engine oil: Door hinges,
throttle cable and handbrake cable.

(2) Check all body and chassis nuts and bolts for
security every 20,000 km or 12 months.

EMISSION CONTROL

(1) Renew the PCV valve every:

(a) 40,000 km or 24 months on 1979-1984 and
Utility models.

(b) 50,000 km or 24 months on 1985-1987
models.

(2) Inspect the operation of the EGR system, if
applicable, every 20,000 km or 12 months.

(3) Check the charcoal canister, if applicable,
and all emission control lines and hoses for signs of
deterioration every 40,000 km or 24 months.

(4) Renew the charcoal canister every 100,000
km on 1987 models.

WHEELS AND TYRES

(1) Atleast once a fortnight check and adjust the
tyre pressures when the tyres are cold. Frequent loss of
pressure should be investigated and leakage rectified.

NOTE: The recommended tyre pressures and
the sizes of tyres which may be installed to the
vehicle are printed on a decal positioned on the
drivers door jam.

(2) Inspect the tyres regularly for damage and
abnormal wear. Any abnormal wear may be due to
one or more of the faults shown in the illustrations in
Tyre Wear Trouble Shooting in the Wheels and Tyres
section.
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1. Radiator 9. QOil filler cap
2. Battery 1985-1987
1979-1984 and models
Utility models 10. Distributor cam
3. Battery lobe lubrication
1985-1987 point 1979-1984
models and Utility models
4. Oil filter 11. Distributor
1979-1984 and 1985-1987
Utility models models
5. Oil filter 12. Automatic
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models transmission
6. Engine oil dipstick dipstick
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7. Engine oil dipstick differential dipstick
1985-1987 14. Brake master
models cylinder
15. Rear axle level

plug
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SPECIFICATIONS

Refer to the tyre placard on the vehicle for tyre
pressures and tyre sizes. Refer to local regulations
regarding maximum wheel width and offset if fitting
non standard wheels.

Wheel nut tightening torque . . . . . .. 98 Nm

1. HOW TO CHANGE A ROAD WHEEL

(1) Ensure that the vehicle is on level, firm
ground and clear from any passing traffic.

(2) If necessary switch on the hazard flashers.

(3) Place the transmission in the P (Park)
position on automatic transaxle models or reverse
gear on manual transaxle models.

(4) Firmly apply the handbrake.

(5) Open the bonnet and remove the T bolt
retaining the spare wheel to the carrier.

NOTE: If the vehicle has been in use prior to
changing the wheel, the spare wheel may be
quite hot, therefore use care when removing the
T bolt and the spare wheel.

The spare wheel is located in the engine compart-

ment. Take care when removing the T bolt and the

spare wheel as they may be quite hot if the vehicle has
been in use.

(6) Lift the spare wheel from the carrier and out
of the engine compartment.

(7)y On 1979-1984 and Uutlity models, remove
the jack and jack handle from their mounting brackets
in the engine compartment. Remove the wheel span-
ner from the tool kit in the luggage compartment.

On 1985-1987 models, remove the jack, jack
handle and wheel spanner from their positions in the
luggage compartment.

(8) Where fitted, remove the hub cap by engag-
ing a screwdriver with one of the slots at the outer edge
of the hub cap and prising it from the wheel.

501/1603

HANDLE

View showing the location of the jack and jack handle,
1983 model shown.

501/39

it

View of the jack and handle storage location,
1985-1987 Station Wagon.

501/31

T

Chock the front and rear of the wheel diagonally
opposite the wheel being changed.
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501/40

View of the jack installed to the front jacking point.

(9) Chock the road wheel diagonally opposite to
the road wheel being removed. Ensure that the road
wheel is chocked at the front and rear.

(10) Instal the wheel spanner to a road wheel nut
in such a manner that the bar end of the spanner is
horizontal and on the left hand side of the road wheel
nut. Apply pressure to the end of the wheel spanner in
an anti-clockwise direction and slacken the road
wheel nut approximately half a turn. Carry out the
above procedure on the remaining wheel nuts.

(11) Instal the jack to the relevant jacking point
under the body sill panel, ensuring that the edge of the
body sill panel fits into the jackhead slot.

(12) Fit the jack handle to the screw mechanism
on the jack. Rotate the jack handle in a clockwise
direction and slightly raise the vehicle. Check that the
Jack is still positioned correctly on the jacking point.

(13) Raisc the vehicle so that the road wheel and
tyre clears the ground. Allow enough clearance be-
tween the tyre and the ground for the spare road wheel
to be installed.

501/43

View of the jack installed to the rear jacking point.

NOTE: Under no circumstance get under the
vehicle whilst the jack is the only means of
support.

(14) Unscrew the road wheel nuts and remove the
road wheel. Where fitted remove the cap from the
centre of the road wheel and attach it to the spare road
wheel.

(15) Fitthe spare road wheel to the wheel hub and
loosely instal the road wheel nuts. Where applicable,
ensure that the taper on the wheel nuts faces towards
the road wheel.

(16) Using the wheel spanner, tighten the road
wheel nuts as much as possible.

(17) Lower the vehicle 1o the ground, by rotating
the jack handle anti-clockwise and remove the jack
from under the vehicle.

(18) Using the wheel spanncr tighten the road
wheel nuts in a diagonal sequence. It will be necessary
to repeat the above procedure several times until the
road wheel nuts are securely tightened.

501/15

Tighten the wheel nuts in a diagonal sequence.

(19) Remove the chocks from the road wheel.

(20) Instal the jack, jack handle and wheel span-
ner to their respective mounting brackets. Rotate the
jack handle adaptor on the jack to sccure it in the
mounting bracket.

(21) Instal the defective road wheel to the carrier
and tighten the T bolt securely.

(22) On 1985-1986 models fitted with small hub
cap, place the hub cap on the wheel and rotate it in a
clockwise direction until it locks into place.

On 1985-1987 models htted with full wheel
covers, locate the hole in the cover with the tyre valve
stem and bump the cover onto the wheel.

NOTE: Repair the defective road wheel as soon
as possible and check the tyre pressure on the
road wheel just installed.
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2. TYRE WEAR TROUBLE SHOOTING

ABNORMAL WEAR ON BOTH
SIDES OF TREAD

(1) Under inflation of tyres: Check and inflate to
recommended pressures.
(2) Overloading: Reduce maximum loading.

ABNORMAL WEAR IN CENTRE OF TREAD

(1) Over inflation of tyres: Check and reduce to
recommended pressure.

ABNORMAL WEAR ON INSIDE OF TREAD

Front Tyres

(1) Insufficient camber angle: Check front end
alignment.

(2) Sagging front coil springs: Check and renew
faulty springs.

(3) Loose or worn front hub bearings: Check and
renew front hub bearings.

(4) Loose or worn suspension components:
Check and renew faulty components.

(5) Bent steering knuckle: Check and renew
steering khuckle.

(6) Incorrect ground clearance: Adjust ground
clearance.

Rear Tyres
(1) Bent stub axle/suspension control
Check and renew stub axle/control arm.

arm:

(2) Loose or worn suspension components:
Check and renew faulty components as necessary.

(3) Loose or worn rear hub bearings: Check and
renew hub bearings.

(4) Incorrect ground clearance: Adjust ground
clearance.

ABNORMAL WEAR ON OUTSIDE OF TREAD

Front Tyres

(1) Excessive camber angle: Check front end
alignment.

(2) Incorrect coil springs fitted: Check and instal
recommended replacement springs.

(3) Excessive speed when cornering: Reviss
driving habits.

(4) Incorrect ground clearance: Adjust ground
clearance.

Rear Tyres

(1) Loose or worn suspension components:
Check and renew faulty components as necessary.

(2) Bent stub axle/suspension control armu
Check and renew stub axle/control arm.

(3) Incorrect ground clearance: Adjust ground
clearance.

SPOTTY OR IRREGULAR WEAR

(1) Static or dynamic unbalance of wheel and
tyre assembly: Check and balance wheel and tyre
assembly.

(2) Lateral run out of wheel: Check and true up
or renew wheel.

(3) Excessive play in hub bearings: Check and
adjust or renew hub bearings.

(4) Excessive play in front suspension ball
joints: Check and renew ball joints.

LIGHTLY WORN SPOTS AT
CENTRE OF TREAD

(1) Static unbalance of wheel and tyre assembly:
Check and balance wheel and tyre assembly.

(2) Radial run out (eccentricity) of wheel: Check
and renew wheel.

FLAT SPOTS AT CENTRE OF TREAD

(1) Repeated severe brake application: Revise
driving habits.

(2) Lack of tyre rotation: Periodically rotate
wheel and tyre assemblies.
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HEEL AND TOE WEAR (SAWTOOTH EFFECT)

(1) Overloading: Revise maximum loading.
(2) High speed driving: Avoid as far as possible.
(3) Excessive braking: Revise driving habits.

FEATHERED EDGE ON SIDE OF TREAD

Front Tyres

(1) Sharp inside edge, excessive toe in: Check
and adjust wheel alignment.

(2) One tyre sharp inside edge, other tyre sharp
outside edge: Check for bent steering knuckle and
renew.

Rear Tyres
(I) Loose or worn suspension components:
Check and renew faulty components as necessary.
(2) Stub axle bent/suspension control arm:
Check and renew stub axle/control arm.

3. CARE AND MAINTENANCE

Steel Wheels

Steel wheels should be regularly cleaned of all
foreign matter, such as dirt and mud. If foreign matter
1s allowed to build up it will affect the balance of the
wheel and may cause vibrations and uneven tyre wear.
If the paint has been chipped or scratched it should be
touched up as soon as possible to prevent rust.

Any minor damage to the wheel rim can usually
be removed using a suitable hammer after the wheel
has been removed from the vehicle. However any
major rim damage or buckling of the wheel will
necessitate renewing the wheel. It is good policy to
occasionally remove the wheels from the vehicle and
inspect them for damage, cracks or corrosion.

Alloy Wheels

Alloy wheels should be regularly cleaned of all
foreign matter, such as dirt and mud. If foreign matter
is allowed to build up it will affect the balance of the
wheel and may cause vibrations and uneven tyre wear.
Alloy wheels are particularly susceptible to corrosion
damage particularly if exposed to salt water.

Alloy wheels being relatively soft in comparison
to steel are casily scuffed, however this will not affect
the serviceability of the wheel. Where heavy damage
has been sustained to the wheel it should be renewed.
Buckling or cracking of an alloy wheel cannot be
repaired.

Tyres

The depth of the tyre tread grooves should never
be allowed to be less than 1.5 mm before the tyres are
renewed. The tyres should also be renewed when any
damage, whether it be internal or external, is evident.
Minor punctures or leaks should be properly repaired.
Refer the tyre to a tyre specialist if there is any doubt
about the serviceability of the tyre.

The tread, tread grooves and sidewalls should be
regularly inspected for foreign matter, i.e.: nails,
stones etc. Where foreign matter is detected it should
be removed from the tyre and if necessary the
puncture repaired.

The tyre valves should always have the caps
installed, be regularly cleaned of dirt or dust and be
inspected for wear, leaks or damage every time the
tyre pressures are checked.

Regularly inspect the tread of the tyres for signs of
uneven wear, if uneven wear is apparent refer to the
heading Tyre Wear Trouble Shooting in this section
for possible causes and cures. If the uneven tyre wear
is noticed early enough, the cause correctly identified
and the necessary cure carried out, the life of the tyre
should be extended.

To preserve tyre life it is good policy to periodical-
ly have the front wheels balanced and the front end
alignment checked on a reliable wheel alignment
machine.

The air pressure in the tyre is probably the single
most important aspect of tyre care, too little or too
much pressure in the tyre can cause rapid wear or
complete failure through overheating. Where possible
the tyre pressures should be checked and adjusted
when the tyres are cold.

As a rule, different tyre types, tread patterns or
sizes should never be used in the vehicle at one time.
All the tyres on the vehicle, including the spare,
should be a matched set to prevent the vehicle
behaving erratically under certain conditions. Under
no circumstances mix radial ply and conventional ply
tyres.

The white edge of a Bankcard can be used to gauge

the tread depth of the tyre. The width of the edge of

the Bankcard is the same as the minimum legal trend
depth.
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1. TUNE-UP SPECIFICATIONS

Firingorder . ... ... ... ........ 1-3-2-4
Spark plugtype .. ... ........ NGK BP6ES
Sparkpluggap . ... .......... 0.7-0.9 mm
Spark plug tightening torque . . . . ... .. 24 Nm
Breaker point distributor, 1979-1984 and
Utility models:
Breaker pointgap ... .... .. 0.45-0.55 mm
Dwellangle . . . ... ......... 49-55 deg
Ignition timing . . . ... ........ 812 deg btdc
Idlespeed . . . ... ... ........ 800£50 rpm
Valve clearances, 1979-1984 and
Utility models (cold):
Inlet . . ... ............ 0.23-0.27 mm
Exhaust . . .. ... ... ..... 0.33-0.37 mm
Drive belt deflection . . . . . .. ... .. .. See text
Compression pressures at 350 rpm:
1979-1984 and Utility models —
1600cc(ohv). . . .. ... ... .... 1078 kPa
1800 cc(ohv). .. ... ......... 1128 kPa
1985 Sedan and Station Wagon models —
1800 cc(ohe) . . ... .. ... ... .. 1108 kPa
1986-1987 Sedan and Station Wagon models —
1800 cc(ohc) . . ... ... .. ..... 1079 kPa

* Use specifications on emission control label inside
the engine compartment if different to above.

2. TUNE-UP OPERATIONS

TO ADJUST DRIVE BELTS

It is essential that all belts be adjusted to prevent
slip but without imposing excessively upon the com-
ponent bearings, particularly the alternator or water
pump bearings.

The drive belts should be adjusted using the
following procedure:

(1) Using the finger and thumb pressure push
firmly on the belt concerned in the middle of the
longest run to assess deflection.

(2) Drive belts with a longest run of less than
300 mm should have a deflection of between 3 and 6
mm, whereas drive belts with a longest run of more
than 300 mm should have a deflection of between 3
and 13 mm.

1979-1984 and Utility Models Without
Power Steering

(1) Loosen the alternator mounting and adjust-
ing bolts.

(2) Using a suitable lever and prying on the
alternator, carefully move the alternator out to adjust
the drive belt.

(3) Tighten the adjusting bolt and check the
drive belt deflection as previously described. Re-
adjust the drive belt if necessary.

(4) When the drive belt deflection is correct,
tighten the adjusting and mounting bolts securely.

501/1292A

Drive belt deflection measuring point, 1979-1984 and
Utility models without power steering.

1979-1984 and Utility Models With Power Steering

(1) Adjust the alternator drive belt as described
for models without power steering.

(2) To adjust the power steering drive belt,
remove the dust cover from the idler pulley and
loosen the idler pulley retaining nut.

(3) Working under the vehicle, rotate the adjust-
ing bolt to move the idler pulley and tension the drive
belt.

(4) Check that the drive belt deflection is cor-
rect, tighten the idler pulley retaining bolt securely
and instal the dust cover to the idler pulley.

1985-1987 Sedan and Station Wagon Models Without
Power Steering or Air Conditioning

(1) Loosen the alternator mounting and adjust-
ing bolts.

501/LD13

CRANKSHAFT
PULLEY

$

POWER STEERING
PUMP PULLEY

IDLER PULLEY

/

D = Power steering drive belt measuring point,
1979-1984 and Utility models.
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(2) Using a suitable lever and prying on the
alternator, carefully move the alternator out to adjust
the drive belt.

(3) Tighten the adjusting bolt and check the
drive belt deflection as previously described. Readjust
the drive belt if necessary.

(4) When the drive belt deflection is correct,
tighten the adjusting and mounting bolts securely.

Drive belt deflection measuring point 1985-1987 Se-
dan and Station Wagon models.

1985-1987 Sedan and Station Wagon Models With
Power Steering

(1) Adjust the drive belts as described for mo-
dels without power steering.

(2) When checking the drive belt deflection,
ensure that both belts have equal deflection. Renew
the belts as a pair if equal deflection cannot be
achieved.

1985-1987 Sedan and Station Wagon Models
With Air Conditioning
(1) Adjust the alternator drive belt as described
for models without power steering or air conditioning.
(2) To adjust the air conditioning compressor

ALTERNATOR PULLEY

501/LD14 D
POWER STEERING

~a— PUMP PULLEY

CRANKSHAFT
PULLEY

/

WATER PUMP
PULLEY

D = drive belt deflection measuring point, 1985-1987
Sedan and Station Wagon models with power steer-
ing.

drive belt, loosen the idler pulley retaining bolts and
pry the idler pulley out to adjust the drive belt
deflection.

(3) Tighten the idler pulley retaining bolts and
check that the drive belt deflection is correct. Read-
just the drive belt if necessary.

1985-1987 Sedan and Station Wagon Models With
Air Conditioning and Power Steering

Adjust the drive belts as described for models
with air conditioning.

TO SERVICE AIR CLEANER

The air cleaner is equipped with a viscous paper
type element. The element should be regularly in-
spected, it should be renewed at the recommended
intervals. Refer to the Lubrication and Maintenance
section for the correct intervals. The distance is only a
guide for normal operating conditions and should be
reduced accordingly if the vehicle is operating under
extremely dusty conditions.

NOTE: Paper air cleaner elements should not
be washed in petrol or any other type of
cleaning solvent. If the element has been
washed in solvent or has become oil soaked it
should be renewed.

501/351

The air cleaner element should be renewed at the
recommended intervals.

(1) Remove the wing nuts retaining the air
cleaner top cover 1o the air cleaner body and remove
the top cover.

(2) Remove the element from the air cleaner
body. Inspect the element and renew it if its service-
ability 1s in doubt.

(3) Clean the body and top cover and inspect the
positive crankcase ventilation (PCV) filter. Renew the
PCV filter if its serviceability is in doubt.

Installation is a reversal of the removal procedure.

TO CHECK AND RENEW FUEL FILTER

The fuel filter is located either in the engine
compartment or under the vehicle to the left or right
of the fuel tank.
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Underbody view of fuel pump and fuel filter, 1986
model shown.

(1) If necessary, raise the rear of the vehicle and
support it on chassis stands.

(2) Inspect the fuel filter for any signs of dirt or
water. [f dirt or water are evident in the filter, renew it
as follows.

(3) Remove the filter from the retaining clip and
clamp closed the fuel hose leading from the fuel tank
using a brake hose clamp.

Ensure that the hose is not damaged when clamp-
ing closed.

@‘&W\

50171356 FUEL FILTER

Engine compartment view of fuel pump and fuel filter,
1983 model shown.

(4) Place a suitable container under each hose in
turn, squeeze the tangs on the fuel hose clamp to open
the clamp and withdraw the fuel hose from the filter.
Drain the fuel from the hoses into the container.

(5) Push the hoses onto the new filter and secure
them with the hose clamps.

(6) Remove the brake hose clamp and instal the
filter to the retaining clip.

(7) Run the engine and check for fuel leaks.

TO SERVICE CONTACT BREAKER POINTS

(1) Remove the distributor cap and rotor arm.
Secure the distributor cap to one side.

(2) Loosen the screw retaining the wiring termi-
nals to the insulator block and withdraw the contact
breaker point lead from the insulator block.

(3) Remove the screws retaining the contact
breaker points to the breaker plate and withdraw the
points from the distributor.

(4) Inspect the contact breaker points and if they
are not badly pitted, clean and reface them on a
smooth oil stone or with a points file. Wash the
contact breaker points in clean solvent to remove al
traces of oil and dirt.

NOTE: New contact breaker points should be
washed in solvent to remove the anti-corrosive
dressing, and thoroughly dried before install-
ing.

(5) To instal the contact breaker points reverse
the removal procedure.

(6) Turn the engine clockwise as viewed frorn
the front until the rubbing block of the moving contact
is on the highest point of a cam lobe.

(7) Slightly loosen the fixed contact plate retain-
ing screws and using a suitable screwdriver, move the
contact plate in the necessary direction until a clean
feeler gauge blade of the specified thickness is a neat
sliding fit in the point gap. Tighten the contact plate
retaining screws and again check the fit of the feeler
gauge bladc between the contact points.

(8) Sparingly lubricate the cam and contact
breaker point spindle with engine oil and instal the
rotor arm and the distributor cap.

(9) Check and adjust the distributor dwell angle
and the ignition timing as described under To Adjust
Dwell Angle and Ignition Timing.

INSULATOR BLOCK '}

Installed view of the distributor with cap and rotor arm
removed.
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TO SERVICE HIGH TENSION LEADS

Check the cables for perishing or crgcking and
renew as required. Never attempt to repair defective
carbon impregnated core cables.

B L
w

Check the high tension terminals for corrosion and
burning.

The cables may be carefully cleaned, using a cloth
moistened with kerosene, then wiping completely dry.

Also check the distributor cap fci cracks or
tracking between the high tension terminals on both
the inside and outside of the cap. Renew the cap if
cracks or tracking are evident.

Check the distributor cap for cracks and tracking.

Check the carbon brush in the centre of the
distributor cap for evidence of arcing and renew as
necessary.

NOTE: Care must be exercised when removing
the cables from the spark plugs to ensure that
the cables are not damaged by stretching.
Always remove the cable from the spark plug
by pulling on the rubber insulator.

TO SERVICE SPARK PLUGS

The spark plugs should be removed for inspec-
tion, cleaning and resetting at the recommended
intervals.

Before removing the spark plugs ensure that the
area around the plugs is clean to prevent foreign
matter entering the cylinders when the plugs are
removed. '

235/1118A

&N o

Black damp deposits can be caused by excessive oil

consumption or incorrect plug type. Spark plugs in this
condition are usually not firing.

Spark plugs removed from an engine in good
condition operating under normal conditions should
have a light powdery deposit ranging in colour from
light brown to greyish tan. After considerable service
the electrodes will show signs of wear or normal
burning. Spark plugs showing a thick black oily
deposit indicate an engine in poor mechanical condi-
tion or possibly that a plug with too low a heat range
has been fitted.

235/1118

Spark plug with burnt electrodes and white blistered
appearance, possibly due to incorrect plug type, loose
plug or motor running too hot.
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235/1112A

e o o

When plug electrodes are eroded to this degree the
spark plug can be considered worn out and should be
replaced using a plug of the recommended heat range.

Spark plugs showing a white or yellowish deposit
indicate sustained high speed driving or possibly that
plugs of too high heat range have been fitted, particu-
larly when these deposits are accompanied by blister-
ing of the porcelain and burning of the electrodes.

If the heat range is correct, clean the plugs on a
sand blasting machine and blow clean with com-
pressed air.

Ensure that all trace of abrasive grit is removed
from the well in the plug body.

Carefully open the electrodes and lightly file the
electrodes flat with a points file.

235/1062

Lightly file the plug electrodes flat with a points file.

Check the gaps between the electrodes preferably
with clean wire gauges. If wire gauges are unavailable
then use clean feeler gauges. If necessary move the
carth clectrode towards or away from the centre
electrode to obtain the correct gap. Never attempt to
move the centre electrode otherwise damage to the
porcelain insulator will result.

Clean the spark plug threads, screw the plugs into
the cylinder head finger tight then use a tension
wrench to tighten the plugs to the specified torque.

NOTE: If a torque wrench is unavailable
extreme care must be taken when tightening
the spark plugs as overtightening may lead to
stripping of the thread from the cylinder head.
If new plugs are tightened with the fingers and
then taken up an additional % of a turn with a
spanner they will be quite tight enough. Wher-
ever possible instal new gaskets to spark plugs
that are going back into service.

235/1063

Checking spark plug electrode gap with wire gauge.

ELECTRODES — ™

235/1112

Cutaway view of spark plug showing crack in the

insulator nose which can be caused by exerting pres-

sure against the centre electrodes when adjusting the

gap. Other crack shown on the insulator is caused by
tilting the plug spanner.
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TO ADJUST VALVE CLEARANCES

On OHC engines (1985-1987 Sedan and Station
Wagon models) the valves are operated by hydraulic
tappets and are therefore non-adjustable.

On OHV engines (1979-1984 and Utility models)
proceed as follows.

(1) Ensure that the engine is cold.

(2) Disconnect the PCV hoses from the rocker
covers.

(3) Remove the bolts retaining the rocker covers
to the cylinder heads, remove the rocker covers from
the engine and discard the rocker cover gaskets.

(4) Remove the distributor cap and secure it to
one side.

(5) Remove the timing access plug from the
flywheel housing and rotate the engine in the normal
direction of rotation until the distributor rotor is
pointing to the position of the number one spark plug
lead in the distributor cap and the timing mark on the
flywheel is at tdc. This will bring number one cylinder
to tdc on the compression stroke.

(6) Insert a feeler gauge of the specified thick-
ness between the rocker and valve stem of either valve
of number one cylinder. The feeler should be a light
sliding fit between the adjusting screw and the valve
stem.

NOTE: The arrangement of the valves in both
cylinder headsare; inlet, exhaust, exhaust, inlet,
as viewed from the front of the engine.

TIMING MARK ACCESS

501/337

DIRECTION OF ROTATION

View showing the valve arrangement, OHV engines.

(7) 1If necessary, hold the adjusting screw with a
suitable spanner and loosen the locknut sufficiently to
allow adjustment of the adjusting screw to be made.

(8) With the feeler gauge in position, tighten the
adjusting screw until the feeler gauge is a hight sliding
fit between the adjusting screw and the valve stem.

(9) Hold the adjusting screw and tighten the
locknut securely.

(10) Check the valve clearance after tightening
the locknut and readjust the clearance if necessary,
making allowances for any alteration to the final
clearance caused by tightening the locknut.

If the final clearance is too tight, set the adjusting
screw to provide a looser fit of the feeler gauge when
moving the adjusting screw and a firmer fit if the final
clearance 1s too loose.

ROTATION

Top view of the engine showing the cylinder numbering sequence and the direction of rotation of
the distributor and engine, 1986 model shown.
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(11) Repeat steps (6) to (10) for the remaining
valve of number one cylinder.

(12) Rotate the engine in the normal direction of
rotation until the distributor rotor is pointing to the
position of number three spark plug lead in the
distributor cap and the contact breaker points are just
beginning to open. This will bring number three
cylinder to tdc on the compression stroke.

(13) Repeat the adjustment procedure for both
valves of number three cylinder.

(14) Rotate the engine to bring number two
cylinder to tdc on the compression stroke as described
for number three cylinder and repeat the adjustment
procedure for both valves of number two cylinder.

(15) Rotate the engine to bring number four
cylinder to tdc on the compression stroke as previ-
ously described and repeat the adjustment procedure
for both valves of number four cylinder.

(16) With all valve clearances correctly adjusted,
instal the rocker cover to the engine using a new gasket
and tighten the retaining bolts securely.

(17) Instal the PCV hoses to the rocker covers,
the distributor cap to the distributor and the timing
access plug to the flywheel housing.

(18) Start and run the engine and check for oil
leaks.

TO TEST COMPRESSION

It is advisable on vehicles equipped with adjust-
able tappets (1979-1984 and Utility models), to check
and adjust the valve clearances prior to carrying out a
compression test as insufficient clearances may show
the same symptoms as burnt valves. On unleaded
petrol models, remove the Ignition Coil/Fuel fuse
from the fuse box to prevent excess fuel being drawn
into the engine and possibly damaging the catalytic
converter.

(1) With the engine at operating temperature,
disconnect the high tension leads from the spark
plugs.

(2) Ensure that the area around each spark plugs
is clean to prevent foreign matter entering the cylin-
ders and then remove the spark plugs.

(3) Isolate the ignition by removing the low
tension lead from the coil positive terminal.

(4) Apply a compression gauge to number one
spark plug hole according to the manufacturers
instructions of the instrument being used.

(5) Have an assistant fully open the throttle and
operate the starter switch to rotate the engine.
Observe the compression gauge and stop the engine
when the gauge has reached the highest reading.

(6) Record the reading and then check the
compression of the remaining cylinders in the same
manner.

(7) Compare all readings taken.
between cylinders should not exceed 10%.

(8) If a low reading is taken on one or more
cylinders the trouble may be isolated as follows:

Variation

Checking the cylinder compression using a compres-
sion gauge.

(a) Inject a small amount of engine oil into the
spark plug hole of the cylinder concerned ensuring
that the oil is evenly distributed within the cylinder.

(b) Repeat the compression test on the cylinder
concerned.

A substantial increase of compression pressure
indicates faulty or worn piston rings, pistons cr
cylinder. No increase of compression pressure indi-
cates burnt, obstructed or sticking valves, or a leaking
or blown head gasket.

TO ADJUST DWELL ANGLE AND
IGNITION TIMING

NOTE: On electronic ignition systems the
dwell angle is electronically controlled and
pre-set and cannot be adjusted.

A tachometer suitable for conventional
ignition systems may not operdate when con-
nected to clectronic ignition systems.

Ensure that the timing light connected to
electronic ignition systems does not produce
transient voltages that could damage semi
conductors.

501/346

The timing marks are located on the flywheel and
flywheel housing, 1986 model shown.
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(1) Connect a suitable tachometer, timing light
and where applicable a dwell meter to the engine
according to the meter manufacturers instructions.
Start the engine and bring it to normal operating
temperature.

(2) Adjust the engine idle speed to Specifica-
tions. Disconnect and plug the distributor vacuum
line.

(3) Where applicable check the dwell angle (see
Specifications). Adjust by increasing the contact
breaker point gap to decrease dwell or decreasing the
point gap to increase dwell. The engine will have to be
stopped and the distributor cap and rotor arm
removed to carry out this operation.

(4) After setting the dwell angle at idle speed
increase the engine speed to 1500 rpm. Slowly lower
the engine rpm back to the idle rpm and at the same
time observe the dwell meter. Dwell angle variation
should not exceed two degrees.

Excessive variation in dwell angle indicates worn
components within the distributor in which case the
distributor should be removed for overhaul (see
Electrical System section).

(5) Remove the timing access plug from the
flywheel housing and with the engine running at the
specified idle speed and the distributor vacuum line
disconnected, aim the timing light beam to the gradu-
ated marks on the timing scale.

(6) Correct timing is achieved when the mark on
the flywheel is adjacent to the specified timing mark
on the timing scale.

(7) Adjust the timing position by loosening the
distributor retaining nut and by turning the distribu-
tor slowly in the required direction.

(8) After the correct timing position has been
determined make sure the distributor to engine retain-
ing nut is firmly tightened.

(9) Reconnect the vacuum advance line to the
distributor and adjust the engine idle speed to Specifi-
cations. (See to Adjust Idle Speed and Mixture).

(10) Switch off the engine, remove the test instru-
ments and reconnect all disconnected wiring.

TO ADJUST IDLE SPEED AND MIXTURE

NOTE: Before finally adjusting the idle speed
and mixture setting ensure that the following
conditions are met:

The air cleaner element is clean and
installed.

The ignition timing is correctly set.
The fuel float level is correct and the choke
is fully open.

(1) Connect a suitable tachometer to the engine
following the manufacturers instructions.

(2) Start and run the engine until it reaches
normal operating temperature.

(3) Adjust the throttle stop screw as required 1o
obtain the specified idle speed. See Specifications.

{(4) On 1979-1984 and Utility models, if the
engine does not idle smoothly at the specified rpm, the
idle mixture may be adjusted temporarily as follows:

(a) Adjust the throttle stop screw to give an idle
speed of approximately 800 rpm.

(b) Turn the idle mixture screw in clockwise
until the engine slows and begins to falter, then turn
the mixture screw slowly anti-clockwise until the
engine runs smoothly again, but does not lose speed or
hunt.

(c) Readjust the throttle stop screw to obtain the
correct idle speed. See Specifications.

NOTE: The above mentioned procedure to
adjust the idle mixture is only a temporary
measure. Final mixture adjustment must be
made using a gas analyser.

501/1438

Side view of 1983 carburettor showing idle speed
screw and mixture screw.
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CAUTION: To prevent severe electrical shock, extreme care must be taken when
working on or near the electronic ignition system as dangerous high tension voltages
are produced in both the primary and secondary circuits. See text for precautionary

notes.

This section deals with the common causes of
engines failure to start, as inevitably there will come a
time when every driver will experience this problem
and will therefore, need to call upon his own resources
to rectify the trouble. Roadside breakdowns other
than engine failure can be indentified by reference to
the Trouble Shooting section on the particular compo-
nent affected.

1. TROUBLE SHOOTING

Trouble shooting is only a process of elimination
and provided the procedure is carried out correctly
and systematically an accurate diagnosis of the
trouble can be made in the minimum amount of time.

For an internal combustion engine to run there
are three basic requirements, these are ignition, fuel
and compression. There are other factors of course
but as a rule an engine’s failure to start can be
attributed to a fault in one of these three systems.

Reports from field engineers of motoring organi-
sations prove that the biggest percentage of engine
breakdowns are in the order of ignition or electrical
failure first, followed by fuel, with mechanical or
compression failure the least common.

Should the engine fail to start, first check that
there is adequate fuel in the tank and if so, carry out
the following checking procedures in the order
described.

SERVICE PRECAUTIONS FOR UNLEADED
PETROL MODELS

The catalytic converter fitted to unleaded petrol
models is susceptible to damage due to overheating
and excess fuel contamination, therefore the following
precautions should be observed if the vehicle is
running abnormally or fails to start.

Do not push or tow start the vehicle.

Do not prime the carburettor by pouring fuel
down the carburettor throat.

Do not allow the ignition system to be disconnect-
ed while the vehicle is in motion and the transaxle is
in gear, i.e. do not switch off the ignition, do not drive
the vehicle if an intermittant fault is evident in the
ignition system.

Do not allow the engine to idle with any ignition
high tension leads disconnected.

Do not allow the engine to idle for prolonged
periods if the engine is misfiring or idling roughly.

Refer to the Emission Control section for further
information.

2. TO CHECK IGNITION AND ELECTRICAL
SYSTEMS

(1) Switch on the ignition and check for warning
lamp illumination on the dashboard.

(2) Operate the starter and check that the starter
rotates the engine at a steady speed.

(3) Switch on the headlamps and check for good
light intensity.

Should the lamps not illuminate or the starter
motor not turn the engine, carry out the following
steps.

(a) Remove the battery terminals and clean both
terminals and posts. Refit the terminals and whera
applicable tighten firmly but not excessively.

(b) Check that the earth lead from the battery to
the engine or body frame is not broken and that the
connections are clean and secure.

(c) Check that the lead from the battery to the
starter motor or starter solenoid is intact and has a
clean and secure connection.

(d) Where necessary carry out repairs to (b) and
(c).

Again carry out the check procedure, should the
starter motor still not operate, or the lamps not
illuminate, then onc or more of the following faults
may be the cause:

No starter motor operation or lamps: Battery flat
or defective.

Lamps illuminate but no starter operation: Starter
motor drive jammed in mesh with flywheel ring gear.
Starter motor or solenoid defective, ignition switch
faulty.

Lamps dim and starter operation sluggish: Dis-
charged battery or fault in starter motor. Battery flat
due to broken fan belt or defective alternator. Faulty
battery due to cell breakdown.

If the battery and starter motor operation proves
satisfactory but the engine still fails to start, continue
as follows:

(1) Open the electrode gap on an old serviceable
spark plug to 6 mm. Securely earth the body of this
spark plug using a jumper lead or by tying the plug to
an earthed engine component. Remove a spark plug
lead and connect it to the test plug.

NOTE: When working on or near electronic
ignition systems care should be taken as high
voltages are present in the primary and second-
ary circuits which could resull in severe electri-
cal shocks.
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The ignition switch should be turned off
before removing or refitting any electrical
connections, otherwise damage to the ignition
system as well as severe electrical shock could
result.

When the distributor cap is removed en-
sure that the distributor cap clips are clear of
the distributor otherwise serious damage to the
distributor could result if the starter is operated.

(2) Have an assistant operate the starter motor.

(3) Check that a spark, if any, jumps the gap on
the test spark plug. If there is no spark, carry on with
point (4). If the spark is satisfactory proceed to point
(5).

Securely earth the body of a test spark plug to check
for spark at the spark plug leads and the coil lead.

(4) Disconnect the coil lead from the distributor
cap and connect it to the test spark plug. Carry out the
check procedure previously described for the spark
plugs leads in points (2) to (3). If there is a strong blue
spark then the fault lies within the distributor cap,
rotor arm or spark plug leads.

Should there be no spark on both or either tests,
turn the ignition off then carry out the following
checks:

(a) Check the spark plug leads to ensure that
they are prefectly dry and that the insulation is not
cracked.

(b) Check the distributor cap to ensure that it is
dry and clean. Examine both inside and outside of the
cap for cracks or tracking, particularly between the
spark plug segments in the cap.

(c) Check the rotor arm for cracks, deposits and
burning on the metal arm.

(d) Ensure that the spark plug leads and the coil
lead have dry, clean and secure connections on the
distributor cap.

(e) Check that the carbon brush in the centre of
the distributor cap interior face is clean and dry and
ensure that the carbon brush moves freely in and out
of its locating hole.
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Check the distributor cap for cracks and tracking.

(f) Check that the low tension wires on the
ignition coil are intact and have clean and secure
connections.

(g) Check that low tension current is reaching
the ignition coil when the ignition is switched On. Use
a test lamp between the coil low tension terminals and
a good earth. Where applicable, ensure that the
breaker points are open or insulated when making the
test. Should the test lamp light on the ignition switch
(+) side of the coil but fail 1o light on the distributor
(—) side of the coil, then it is possible that the coil pri-
mary circuit is faulty. Remove and test the coil or
replace with a known serviceable unit.

Check the power at the coil positive terminal with a
test lamp.

(h) Ensure that the low tension leads in the
distributor and the earth wire are intact, clean and
secure.

NOTE: No further tests are recommended for
electronic ignition systems. Should there still
be no spark, the electronic control unit or pick
up may be considered faulty. It is adviseable to
have the ignition system checked by an auto-
motive electrician having the appropriate test
equipment.
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Check, and if necessary, clean and adjust the
contact breaker points, see appropriate heading in the
Engine Tune-up section.

Again carry out the check procedure, should there
still be no spark or a weak or yellow spark, then one or
more of the following faults may be the cause:

Defective coil, capacitor or high tension leads. If
the contact points check showed severe burning or
pitting of the point faces then this would indicate a
possible capacitor failure. Renew the capacitor and
breaker points.

(5) If the above checks prove the spark to be
satisfactory but the engine still fails to start, remove
all spark plugs and check their condition and electrode
gap against the information given in the Engine Tune-
up section under the appropriate heading,.

3. TO CHECK FUEL SYSTEM

(1) Assuming that the fuel tank does contain a
quantity of clean fuel the first test is to determine if
there is fuel in the carburettor float chamber. To do
this, first remove the air cleaner from the carburettor
and with the choke valve open look down the carbu-
rettor throat. While looking down the carburettor
throat, open and close the throttle several times by
actuating the throttle linkage by hand. If squirts of fuel
are seen to discharge from the accelerator pump
discharge nozzle it is an indication that the carburet-
tor float chamber is full of fuel and that the fuel system
is functioning OK.

NOTE: Do not operate the throttle linkage
excessively, as excess fuel may damage the

catalytic converter on unleaded petrol mo-
dels.

If on the other hand no fuel was being discharged
from the accelerator pump nozzle then proceed as
follows:

Checking for discharge of fuel at the carburettor
accelerator pump nozzle.

501/141

Check for fuel flow at the carburettor supply line.

(2) Disconnect the low tension wire at the + coil
terminal to prevent the engine from possibly starting
during the next part of the test.

(3) Disconnect the fuel supply line at the carbu-
rettor and position the end 1n a suitable container.
Have an assistant turn the ignition switch to the On
position or on 1986-1987 models, operate the starter
and note if fuel is being discharged into the container.
Proceed to point (7) if fuel flow is satisfactory, if not
continue with points (4) to (6).

(4) Working in the c¢ngine compartment on
1979-1984 modecls and under the rear of the vehicle
on 1985-1987 and some Utility models, disconnect
the fuel supply line from the 1ank to the inlet side of
the pump.

(5) Remove the fuel tank filler cap and have an
assistant listen at the tank filler aperture. Blow down
through the fuel line towards the tank and provided
the line is clear, air bubbles will be heard in the tank.

(6) Reconnect the fuel pipe to the pump and
again check for fuel delivery from the fuel pump.

If there is no delivery of fuel to the carburettor
side of the fuel pump then one or more of the
following faults may be the cause:

No air bubbles heard on tank test: Pipe obstructed
or fractured. Fucl linc¢ filter blocked.

Air bubbles heard in tank but no delivery from the
fuel pump: Faulty fucl pump.

Refer to the appropriate hecading in the Fuel
System scction for fuel pump test procedure.

(7) Should there be a sausfactory supply of fuel
at the carburettor end of the tuel pipe but the engine
will still not start, carry out the following additional
procedure.

(a) First check that flooding 1s not the cause due
to excessive usc of choke and/or accelerator when
attempting to start the engine.

(b) Remove the spark plugs and check for petrol
saturation of the clectrodes, if evident thoroughly
clean and dry before replacement.
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Float bowl flooding can sometimes be rectified by
tapping in the vicinity of the needle valve and seat.

(c) If flooding persists, check the float and the
needle valve for sticking and also ensure that the float
1s not punctured allowing it to fill with fuel.

(d) Check the air filter for choked filter element.

If flooding is not the cause and there is an
adequate supply of fuel to the carburettor, one or
more of the following faults may be the cause:

Where fitted, blocked carburettor gauze filter.

Stuck or obstructed needle valve.

Choke valve not operating correctly.

Air leaks around the inlet manifold or carburettor
mounting flanges because of distortion or defective
gaskets.

Fractured hose or lose connections between the
brake vacuum unit and the inlet manifold.

When the engine is at operating temperature, the
choke valve should be fully open.

4. TO CHECK MECHANICAL SYSTEM

The following check procedure assumes that the
starter motor will rotate the engine, if not, press in the
clutch to disengage the engine from the transmission
in case the fault lies within the transmission. If the

starter will still not rotate the engine it will be
necessary to remove the starter motor and attempt to
turn the engine over manually. This will establish
whether the fault lies with the starter motor which
could be jammed or defective, or the engine which
could be seized or have broken internal components
such as connecting rods, pistons and crankshaft etc. If
the starter motor is not at fault and the engine will not
rotate manually then refer to the heading Engine
Mechanical Trouble Shooting in the Engine section
for the possible causes.

It should be noted that the only way that compres-
sion can be accurately tested is by means of a
compression gauge. The crude method described in
the following check procedure is only intended to give
a rule of thumb indication when checking for causes of
engine breakdown.

(1) Remove the radiator cap and check for loss
of water from the radiator. If so, check carefully for
any indication of external leakage and remove the
engine oil dipstick and check for emulsification of the
oil; when water mixes with oil it will turn creamy and
the oil level will also have increased. If the oil is
emulsified the following checks are not required.

501/92

Check the oil for correct level and dilution on the
dipstick.

(2) Isolate the ignition by disconnecting the lead
from the top of the coil. Remove each of the spark
plugs in turn and firmly block the spark plug hole in
the cylinder head with the pad of the thumb or finger.
Have an assistant fully open the throttle and operate
the starter switch to rotate the engine, check that the
compression is strong enough to force past the finger
sealing the plug hole and also examine the finger and
the spark plug previously removed for indications of
water.

NOTE: On unleaded petrol models, remove the
Ignition Coil/Fuel fuse from the fuse box to
prevent excess fuel being drawn into the engine
and possibly damaging the catalvtic converter.

If the above checks show a loss of water and this 1s
evident in the engine o1l or on the finger or spark plug,
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then one or more of the following faults may be the
cause:

Blown cylinder head gasket.

Cracked cylinder or cylinder head.

Warped cylinder head or cylinder block faces.

If the crude compression check showed any weak,
lack of or inconsistent compressions, then any of the
above faults could also be the cause plus the following:

Broken piston(s).

Burnt or broken valves.

Provided the previous checks do not indicate an
internal leakage of water continue with the following:

(3) Remove the distributor cap and, with an
assistant operating the starter switch, check that the
rotor arm rotates as the engine turns over.

(4) Remove the rocker covers and, again with an
assistant operating the starter switch, check that all
the valves open and close as the engine turns over.

If the rotor arm or the valves do not operate with
engine rotation then one of the following faults may be
the cause:

Rotor arm does not turn but valves operate:
Distributor drive shaft broken or drive gear stripped.

Rotor arm turns but valves do not operate, OHV
engines: Broken or stripped timing gear.

Valves operate on one side of the engine only,
OHC engines: Broken timing belt.

Provided all the previous checks have been car-
ried out correctly and the operator is quite satisfied
that none of the components are at fault then all that
remains is for the ignition and the valve timing to be
checked. It should be noted however, that if loss of
timing proves to be the fault then the cause for this

occurring must be sought, if, the vehicle has started
and run satisfactorily up to the point of engine failure.

NOTE: In order to check the ignition and valve
timing it will be necessary to remove the
distributor cap and the left hand rocker cover
and turn the engine clockwise via the crank-
shaft pulley until No 1 piston is at tdc on the
compression stroke. In this position the valves
of No 4 cylinder should be ‘rocking’ and the
distributor rotor should be pointing to the No. 1
high tension lead segment in the distributor
cap. The cylinders are numbered No | — right
hand front, No 2 left hand front, No 3 right
hand rear, No 4 left hand rear.
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Check for compression by placing a thumb over the
spark plug hole and have an assistant operate the
starter.
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SPECIFICATIONS

Coolant:

Capacity —

1800 ccengine ............cninnnn. 5.5 litres

1600 ccengine ..........oeenoinnn 5.3 litres

TYPE coveee e Ethylene glycol
Water pump type ....... ... Centrifugal impeller
Thermostat:

TYPE oo Wax pellet

Opening temperature —

1979-1981 models . ................ 88 deg C

1982-1984 and Utility

models . ... ... .. 86.5-89.5 deg C

1985-1987 Sedan and
Station Wagon models .. .....
Fully open temperature —

83.5-86.5 deg C

1979-1982 models ................ 101 deg C
1983-1984 and Utility models . ... .. 100 deg C
1985-1987 Sedan and

Station Wagon models . ............. 98 deg C

Thermoswitch operating temperature:

1979—1984 and Utility models ... 92-100 deg C

1985 Sedan and

Station Wagon models . . ... PR 96-101 deg C

1986-1987 Sedan and

Station Wagon models .. ......... 89-94 deg C
Radiator cap opening pressure ......... 78-98 kPa
Radiator type ........... Crossflow, corrugated fin

1. COOLING SYSTEM TROUBLE SHOOTING

COOLANT LEAKAGE — EXTERNAL

(1) Loose hose clips or faulty hoses: Tighten
hose clips or renew faulty hoses. .

(2) Leaking radiator core or tanks: Repair or
renew radiator.

(3) Worn or damaged water pump seal
assembly: Repair or renew water pump assembly.

(4) Worn or damaged water pump bearing
assembly: Repair or renew water pump assembly.

Checking for cracked or damaged radiator hoses.

(5) Loose or damaged coolant drain plugs: In-
spect the coolant drain plugs and sealing washers for
corrosion and damage. Renew plugs and washers as
necessary. Apply suitable sealant to the plugs and
tighten the plugs securely.

(6) External crack in the cylinder block or the
cylinder head: Renew the faulty components.

(7) Leaks at thermostat cover, water pump Or
inlet manifold joint gaskets: Renew gaskets as re-
quired.

(8) Leaking heater core or valve: Repair or
renew faulty components.

NOTE: Check the cooling system for external
leakage by running the engine lo operaling
temperature over a dry floor and checking for
leak source. Also check the vehicle interior
below the heater unit for moisture.

COOLANT LEAKAGE — INTERNAL

(1) Cylinder head gasket leak duc to warped
cylinder head or cylinder block gasket faces: Reface
cylinder head or cylinder block and renew the cylinder
head gasket.

(2) Crack in cylinder head or cylinder block:
Renew faulty components.

NOTE: Check the engine for internal leakage
by withdrawing the dipstick and inspecting for
emulsified oil. Run the engine and check for
excessive steam at the exhaust pipe which
would indicate water leakage into the combus-
tion chamber. Check the compressions as de-
scribed in the Engine Tune-up section to locate
a leaking cylinder head gaskel.
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Check the oil for correct level and dilution on the
dipstick.

ENGINE OVERHEATING

(1) Radiator cap defective: Renew radiator cap.

(2) Insufficient coolant: Replenish the coolant,
check the cooling system for leaks and repair as
necessary.
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(3) Obstructed air passage through the radiator
core: Blow out the obstruction by applying air or water
pressure from the rear to the front of the radiator.

(4) Incorrect ignition timing: Check and adjust
the ignition timing as described in the Engine Tune-
up section.

(5) Incorrect valve timing: Check and reset the
valve timing,.

(6) Water pump drive belt loose, broken or
contaminated by oil: Adjust or renew the water pump
drive belt.

(7) Faulty thermostat: Check and renew the
thermostat.

(8) Restricted exhaust system: Remove the
restrictions or renew the restricted components.

(9) Faulty water pump: Repair or renew the
water pump.

(10) Engtne tight after overhaul: Check and if not
unduly tight, stop the engine and allow it to cool.

(11) Poor coolant circulation: Check and rectify
as under Coolant Circulation Faulty.

(12) Lean fuel mixture: Check the fuel system as
described in the Fuel System section and rectify as
necessary.

(13) Low engine oil level: Stop the engine imme-
diately and replenish the oil in the sump to the correct
level.

(14) Incorrectly adjusted or dragging brakes:
Check and rectify by adjustment or renewal of com-
ponents as described in the Brakes section.

(15) Slipping clutch: Rectify as described in the
Clutch section.

(16) Faulty thermoswitch or electric cooling fan:
Check and renew thermoswitch or electric cooling fan.

(17) Incorrect grade or quantity of transaxle
lubricant: Drain and refill the transaxle with the
correct grade and quantity of lubricant.

(18) Blown cylinder head gasket: Check and rec-
tify as under Coolant Leakage — Internal.

NOTE: Engine overheating is indicated by an
excessive rise in temperature shown by the
temperature gauge. Overheating is usually ac-
companied by steam emitting from the engine
compartment and loss of engine power. A
blown cylinder head gasket is indicated by
bubbles in the radiator coolant when the en-
gine is running.

COOLANT CIRCULATION FAULTY

(1) Insufficient coolant in system: Replenish
coolant and check for leaks.

(2) Partial blockage of the radiator core tubes:
Reverse flush or renew the radiator core.

(3) Sludge deposits in engine water passages:
Clean and reverse flush the engine cylinder block.

(4) Water pump drive belt broken or slipping:
Renew or adjust water pump drive belt.

Renew the radiator cap if the sealing rubber is sus-
pected of leakage.

Checking the drive belt for wear and deterioration.

(5) Faulty thermostat: Check and renew ther-
mostat.

(6) Collapsing lower radiator hose: Check and
renew lower radiator hose, check radiator core tubes
for blockage and rectify as necessary.

(7) Faulty water pump: Repair or renew the
water pump.

NOTE: This condition is best checked by
removing the radiator cap and running the
engine until it reaches the normal operating
temperature. Check for water turbulence in the
radiator. A normal system should show turbu-
lence at part throttle. As most adverse condi-
tions can be caused by more than one fault,
diagnosis can only be made afier checking the
items by process of elimination in the order
shown. If blocked radiator core tubes are
detected, it is recommended that the radiator
be taken to a reliable radiator specialist for
repair.

2. DESCRIPTION

The cooling system is of the forced circulation
type with a belt driven water pump providing circula-
tion and an electric fan and cross flow type radiator
providing cooling.

The 1979-1984 and Utility models with four
wheel drive have an additional engine driven fan,
which is replaced by an electric fan when the vehicle is
equipped with air conditioning.
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The 1985-1987 Sedan and Station Wagon models
with four wheel drive and equipped with air condi-
tioning, have an additional engine driven fan moun-
ted on the front of the air conditioning compressor
drive pulley. Drive to the cooling fan is via a viscous
coupling.

The cooling system us pressurised in order to raise
the boiling point of the coolant within the system and
so increase the efficiency of the engine.

On 1985-1987 Sedan and Station Wagon models,
the radiator tanks are manufactured in a resin
material to reduce weight. A drain tap is installed to
the bottom of the right hand radiator tank, drain plugs
are installed in the cylinder heads and the engine
block to facilitate coolant drainage. On automatic
transaxle models the left hand radiator tank also
houses the transaxle oil cooler.

On 1985-1987 Sedan and Station Wagon models,
the radiator overflow hose is connected to a reserve
tank which is mounted on the left hand inner fender
panel. The radiator cap has a seal between the top of
the cap and the upper surface of the radiator filler
neck to prevent coolant overflow at this point when
the radiator cap pressure valve opens and to direct the
overflowing coolant into the reserve tank.

When the engine is stopped and the temperature
of the coolant falls, the radiator cap vacuum valve
opens and allows the excess coolant in the reserve tank
to be drawn back into the radiator, eliminating the
need for frequent topping up of the coolant.

Temperature within the cooling system is con-
trolled by a thermostat located in the inlet manifold
water outlet elbow.

The function of the thermostat is to prevent the
circulation of the coolant through the radiator until
the engine has reached operating temperature. This
restricted circulation allows the engine to warm up
more quickly improving driveability and fuel econ-
omy.

The coolant is also circulated through the inlet
manifold to preheat the fuel and air mixture as it flows
through the manifold passages.

The water pump, driven by a ‘V’ belt from the
crankshaft pulley, is of the centrifugal impeller type.
The body of the water pump is made from an
aluminium alloy to assist in engine weight reduction
and contains a pre-lubricated double row ball bearing
and a spring loaded seal assembly. A drain hole,
located between the seal and the bearing, prevents
bearing lubricant contamination if coolant leaks past
the seal.

The electric cooling fan is mounted on the rear of
the radiator and 1its operation is regulated by a
thermoswitch located in the right hand radiator tank.

Due to the aluminium alloy construction of the
engine blocks and cylinder heads it is imperative that
the cooling system is filled with soft, demineralised
water and anti-corrosive, anti-freeze (Ethylene glycol)
mixed to the proportion required to avoid freezing at

the lowest expected ambient operating temperature,
whilst retaining satisfactory cooling characteristics.

When working on the cooling system, to avoid
accidental scalding, exercise caution when releasing
the radiator cap of an engine that is at normal
operating temperature.

3. RADIATOR

TO CHECK COOLANT LEVEL

1985-1987 Sedan and Station Wagon Models

(1) With the engine cool, check the level of the
coolant in the reserve tank.

If the level in the reserve tank is towards the Low
mark add coolant to bring the level to the Full mark.

If the reserve tank is empty remove the radiator
cap and fill the radiator with coolant. Replace the
radiator cap securely and fill the reserve tank to the
Full mark.

(2) Run the engine and check the cooling system
for leaks, rectify leaks as necessary.

TANK

f FULL MARK

Instalied view of the coolant reserve tank.

1979-1984 and Utility Models

(1) Allow the engine 1o cool until the radiator
cap can be safely removed.

(2) Remove the radiator cap and check that the
coolant is level with the plate which is visible through
the radiator filler neck.

(3) If necessary, add coolant to restore the level
to the plate.

(4) Run the engine and check the cooling system
for leaks, rectify leaks as necessary.

TO DRAIN AND REFILL

(1) Position a suitable drain tin under the radia-
tor drain tap, loosen the tap and drain the coolant into
the drain tin. Remove the radiator cap 1o avoid surges
from the drain tap.

(2) Remove the drain plugs from the cylinder
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s 501/1221

Installed view of the coolant drain plugs. 1986 model
shown. An identical plug is installed in the cylinder
head on the opposite side of the engine.

heads and drain the coolant from the engine cylinder
blocks.

(3) Instal the drain plugs and radiator drain tap
and tighten them securely.

(4) Slowly fill the radiator with clean water
adding Ethylene glycol conditioner as necessary.
Where installed, fill the reserve tank to the Full mark
and replace the radiator cap securely.

(5) Start and run the engine at a fast idle speed
with the heater temperature control in the Hot
position until the normal operating temperature is
reached. Check the system for leaks.

(6) Stop the engine and allow the coolant tem-
perature to fall sufficiently to remove the radiator cap
with safety.

(7) If necessary, add coolant until the radiator is
full or to the level plate, as applicable.

(8) If necessary, where installed, fill the reserve
tank to the Full mark.

(9) Instal the radiator cap and the reserve tank
cap, where installed.

TO REMOVE

(1) Disconnect the negative battery terminal.

(2) Position a suitable clean drain tin under the
radiator drain tap, loosen the tap and drain the
coolant into the drain tin. Remove the radiator cap to
avoid surges during draining.

(3) Loosen the hose clips and disconnect the
upper and lower radiator hoses from the radiator.

(4) On automatic transaxle models, position a
drain tin under the left hand radiator tank and
disconnect the hoses from the oil cooler in the left
hand radiator tank. Collect the spilt oil in the drain
tin.

(5) Disconnect the wiring connectors from the
cooling fan and the thermoswitch.

(6) Remove the retaining bolts from the top rear
of the radiator.

(7) Carefully lift the radiator and cooling fan

501/455 CAP

HOSE RESERVE TANK P HOSE

RADIATOR

DRAIN TAP THERMOSWITCH

View of the radiator and associated components re-
moved from the vehicle, 1986 model shown.

assembly from the engine compartment. Plug the inlet
and outlet fittings and fill the radiator with clean
water.

NOTE: When a radiator that has been in use
for some time is removed from the vehicle to
enable repairs to be carried out to the engine, it
should not be allowed to stand empty for any
length of time. The radiator should be im-
mersed in a tank of fresh water or otherwise
kept full. Failure to observe this precaution
may result in overheating when the engine is
put back into service. This caused by internal
deposits in the radiator drying and flaking and
so obstructing the circulation of the coolant in
the system.

TO FLUSH AND CLEAN

(1) With the radiator removed as previously
described instal the radiator cap securely and carefully
invert the radiator.

(2) Inserta hose in the radiator outlet fitting and
reverse flush the radiator until the water flowing from
the radiator inlet fitting 1s clean.

(3) Apply a stream of water or compressed air to
the radiator core from the rear to the front. Maintain
the procedure until all dirt and foreign matter is
removed from the radiator core.

501/454

Reverse flush the radiator using water pressure.
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501/460

Clean obstructions from the radiator core using water
pressure.

NOTE: If excessive back pressure or dimin-
ished flow indicates severely blocked radiator
core tubes, which cannot be cleared by reverse
flushing, it is recommended that the radiator
be taken to a reliable radiator specialist for
repair.

TO INSTAL

(1) Working inside the engine compartment,
position the radiator in the front panel opening
ensuring that the tapered rubber mounts are correctly
seated in the body panel. Instal and securely tighten
the retaining bolts at the top rear of the radiator.

(2) Connect the upper and lower radiator hoses
to the radiator and tighten the hose clips securely.

(3) On automatic transaxle models connect the
hoses to the oil cooler in the left hand radiator tank.

(4) Slowly fill the radiator with clean water
adding conditioner as necessary. Where installed, fill
the reserve tank to the Full mark and replace the
radiator cap securely.

(5) Start and run the engine at a fast idle speed
with the heater temperature control in the Hot
position until the normal operating temperature is
reached. Check the system for leaks and rectify as
necessary.

01/467
FAN s SHROUD

Dismantled view of the cooling fan removed from the
vehicle.

(6) Stop the engine and allow the coolant tem-
perature to fall sufficiently to remove the radiator cap
with safety.

(7) If necessary, add coolant until the radiator is
full or to the level plate, as applicable.

(8) 1If necessary, where installed, fill the reserve
tank to the Full mark.

(9) Instal the radiator cap and where installed,
the reserve tank cap securely.

(10) On automatic transaxle models check and, if
necessary, top up the transaxle oil to the correct level
on the dipstick. Refer to the automatic Transaxle
section for the correct procedure.

4. COOLING FAN AND THERMOSWITCH

Special Equipment Required:
To Test Fan Motor — Ammeter
To Test Thermoswitch — Thermometer

TO TEST FAN MOTOR ON VEHICLE

(1) Disconnect the negative battery terminal.

(2) Disconnect the fan motor wiring connector
from the engine compartment wiring loom.

(3) Using suitable jumper leads connect 12 volts
to the fan motor wiring connector with an ammeter in
series and note the ammeter reading after one minute
of starting the motor from cold.

(4) The motor should run smoothly with the
ammeter reading approximately 10 amps.

(5) Ifthe fan motor does not run smoothly or the
current draw is excessive, the fan motor will have to
be renewed.

TO REMOVE AND INSTAL FAN MOTOR

(1) Disconnect the negative battery terminal.

(2) Disconnect the fan motor wiring connector
from the engine compartment wiring loom.

(3) Support the fan shroud and remove the bolts
retaining the fan shroud to the radiator.

(4) Remove the fan, fan motor and shroud as an
assembly from the vehicle.

(5) Remove the nut retaining the fan to the
motor shaft.

(6) Remove the fan and the washer behind the
fan from the motor shaft.

(7) Remove the bolts retaining the fan motor to
the fan shroud and remove the fan motor from the
shroud.

Installation is a reversal of the removal procedure
with attention to the following point:

Ensure that the spacer washer is installed to the
motor shaft before installing the fan.

TO REMOVE AND INSTAL THERMOSWITCH

(1) Disconnect the negative battery terminal.
(2) Drain the radiator as previously described.
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(3) Disconnect the wire connector from the
thermoswitch terminals.

(4) Remove the thermoswitch and washer from
the radiator side tank.

Installation is a reversal of the removal procedure.

TO TEST THERMOSWITCH

(1) Remove the thermoswitch from the radiator
as previously described.

(2) Suspend and immerse the lower half of the
switch, together with a reliable thermometer in a
vessel of cold water, ensuring that neither the switch
nor the thermometer is touching the sides or bottom
of the vessel.

(3) The continuity test is done with an ohmme-
ter or multimeter. Connect one lead or prod to the
switch positive terminal and the second lead or prod
to the negative terminal or body of the switch on
1979-1984 and Utility models.

(4) Progressively heat the water in the vessel and
as the water heats, note the temperature reading on
the thermometer when continuity is indicated on the
ohmmeter.

(5) Continuity should occur when the water
temperature is within the specified range.

(6) A switch with opening temperatures outside
the specified range should be renewed.

5. THERMOSTAT

Special Equipment Required:
To Check — Thermometer

TO REMOVE AND INSTAL

(1) Drain the cooling system as previously de-
scribed.

(2) Disconnect and remove the upper radiator
hose.

(3) Remove the thermostat housing retaining
bolts and remove the thermostat housing and gasket.
Discard the gasket.

(4) Withdraw the thermostat from the inlet
manifold.

501/1381
CARBURETTOR

THERMOSTAT HOUSING

COASTING BY-PASS VALVE

TEMPERATURE
MANIFOLD  gENDER UNIT

View of the inlet manifold showing the location of the
thermostat, 1983 model shown.

501/520

HOUSING

GASKET

View of the thermostat removed from the vehicle,
1986 model shown.

NOTE: Avisual examination of the thermostat
will often determine its serviceability and ob-
viate the necessity for testing. For instance, a
thermostat with its valve fully open when
removed from a cold engine is obviously faulty
and should be discarded and a new unit
installed.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the gasket surfaces are perfectly
clean and instal a new thermostat housing gasket.

(2) Fill the cooling system as previously de-
scribed.

(3) Run the engine and check for coolant leaks.
Rectify leaks as necessary.

TO CHECK

(1) Check that the thermostat is closed when
cold.

(2) Suspend and immerse the thermostat to-
gether with a rehiable thermometer 1n a vessel of cold
water, cnsuring that neither the thermostat nor the
thermometer are touching the sides or bottom of the
vessel.
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Line drawing showing the correct method used to test
a thermostat.

(3) Progressively heat the water noting the tem-
perature reading on the thermometer as the thermo-
stat valve commences to open and when it is fully
open.

See Specifications for opening and fully open
temperatures.

A thermostat which is not opening and is not fully
open at the specified temperatures should be renewed.

6. WATER PUMP

TO REMOVE AND INSTAL

(1) Drain the cooling system as previously de-
scribed.

(2) Disconnect the lower radiator hose from the
lower water pipe or the water pump on 1979-1984
and Utility models.

(3) On 1985-1987 Sedan and Station Wagon
models, remove the lower water pipe retaining bolts
and slide the lower water pipe out of the water pump.
Discard the "O’ ring.

(4) Loosen the hose clip and disconnect the
bypass hose from the water pump.

(5) On 1985-1987 Sedan and Station Wagon
models, remove the water pump pulley retaining nuts.

(6) Loosen the alternator mounting and adjust-
ing bolts and push the alternator towards the engine to
relieve the tension on the water pump drive belt.

(7) Remove the water pump drive belt and on
1985-1987 Sedan and Station Wagon models, the
water pump pulley.

(8) On 1985-1987 Sedan and Station Wagon
models, remove the centre drive belt cover as de-
scribed in the Engine section.

g 501/246
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Instalied view of the water pump, 1986 model shown.

(9) Remove the water pump to engine block
retaining bolts and withdraw the water pump from the
engine.

(10) Turn the water pump shaft by hand and
check the bearing for roughness or looseness in the
pump body. Check the seal for leaks and the impeller
and pump body for wear and damage.

NOTE: It is economically unsound to overhaul
the water pump. Therefore, if the water pump
Is unserviceable it is recommended that a new
or rebuilt water pump is installed.

Installation is a reversal of the removal procedure
with attention to the following points:

(1Y Renew the water pump gasket and where
fitted, the water pipe “O ring. Check the bypass hose
and the lower radiator hose for deterioration and
renew as necessary.

Where applicable, align the marks on the radiator
hoscs with those on the thermostat housing and water
pump.

(2) Ensure that the water pump drain hole s free
from obstructions.

(3) Fill the cooling system as previously de-
scribed.

(4) Run the engine and check for coolant leaks.
Rectify leaks as necessary.

501/522
NUTS PULLEY

GASKET

Dismantled view of the water pump removed from the
vehicle, 1986 model shown.
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7. WATER PUMP DRIVE BELT

TO RENEW

(1) Loosen the alternator mounting and adjust-
ing bolts and push the alternator towards the engine to
relieve the tension on the water pump drive belt.

(2) Manoeuvre the old belt from the alternator
pulley. the water pump pulley, where fitted the engine
driven fan pulley and the crankshaft pulley and
remove the old belt from the engine.

(3) Manoeuvre the new belt onto the crankshaft
pulley, where fitted the engine driven fan pulley, the
water pump pulley and run the belt onto the alternator
pulley.

(4) The belt tension should be adjusted using the
procedure described in the Engine Tune-up section.

View of the 1979-1984 and Utility model water pump
drive belt, showing the point at which the drive belt
deflection is measured.

View of the 1985—-1987 Sedan and Station Wagon
water pump drive belt showing the point at which the
drive belt deflection is measured, 1986 model shown.

8. HEATER ASSEMBLY

HEATER UNIT

To Remove and Instal 1985-1987 Sedan and
Station Wagon Models

(1) Disconnect the negative battery terminal.

(2) Remove the self tapping screws from the
bottom of the right hand side dashboard lower trim
panel under the steering column.

(3) Release the screws from the centre of the
plastic plugs at each end of the right hand side
dashboard lower trim panel and ease the plastic plugs
out of the bottom of the dashboard.

(4) Where necessary, lower the trim panel and
remove the clip securing the trim panel to the steering
column.

(5) Disconnect the ventilation tube from the
duct on the trim panel and withdraw the right hand
side dashboard lower trim panel from the vehicle.

(6) Remove the screws securing the fuse box to
the dashboard and carefully suspend the fuse box on
the wiring loom. .

(7) Disconnect the ventilation cable from the
clip at the rear, right hand side of the dashboard.

(8) Disconnect the ventilation cable from the
ventilation control lever on the side of the dashboard.

(9) Disconnect the heater cable from the clip on
the right hand side of the heater unit and disconnect
the heater cable from the heater unit lever.

(10) Disconnect the vacuum hoses at the triple
connector and the hose from the recirculation mode
vacuum servo.

(11) Disconnect the wiring harness on the right
hand side of the bulkhcad and remove the relays from
the dashboard bracket.

(12) Remove the steering column as described in
the Steering section.

(13) Pulling on the outer cable, disconnect the
specdometer cable from the speedometer head.

501/1035

HEATER UNIT

Heater assembly removed from the vehicle, 1986

model shown.
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(14) Remove the retaining screws from the
centre console forward upper section and remove the
centre console forward upper section from the vehicle.

(15) Release the screws from the centre of the
plastic plugs at each end and the side of the left hand
dashboard lower trim panel and remove the left hand
dashboard lower trim panel from the vehicle.

(16) Remove the glovebox door hinge retaining
screws, depress the glovebox door lock release buttons
and withdraw the glovebox assembly from the dash-
board.

(17) Disconnect the heater blower motor vacuum
hose at the pipe connection near the rear top of the
glovebox frame.

(18) Disconnect the wiring harness on the left
hand side adjacent to the bulkhead.

(19) Pulling on the bottom edge, release the clips
securing the bottom of the rectangular cover to the
lower left hand edge of the dashboard, lever the cover
back to release the clip securing the top of the cover
and remove the cover from the dashboard.

(20) Using a suitable screwdriver, prise the covers
out of the upper left hand side, upper middle and
upper right hand side of the dashboard.

(21) Pull back the floor mat and disconnect the
earth wire from the floor panel. Remove the bolts,
washers and spacers retaining the dashboard to the
vehicle body, lift and move the dashboard rearwards
to gain access to the radio aerial wire.

(22) Disconnect the radio aerial wire from the
rear of the dashboard and manoeuvre the dashboard
from the vehicle.

(23) Drain the coolant from the radiator as previ-
ously described.

(24) Working inside the engine compartment,
disconnect the hose clips and heater hoses from the
fittings on the bulkhead. Plug the hoses and fittings to
prevent the entry of dirt.

(25) Remove the centre console as described in
the Body section.

(26) Disconnect the heater duct from the heater
unit and manoeuvre the heater duct from the vehicle.

(27) Remove the retaining nuts and remove the
dashboard centre support bracket from the vehicle.

(28) Remove the heater unit retaining bolts and
slide the heater unit rearwards to release the heater

501/1049

View of the dashboard removed from the vehicle.
Arrows indicate the position of the retaining screws,
1986 model shown.

hose fittings from the bulkhead seals and lift the
heater unit out of the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) The heater hoses must be pushed 20-25 mm
onto the heater unit hose fittings before tightening the
hose clips.

(2) The vacuum hoses must be pushed a mini-
mum of 8 mm onto the pipe or hose fitting.

(3) Tighten the heater unit retaining bolts to a
torque of 9 Nm.

(4) Refill the cooling system with the specified
coolant as previously described.

To Remove and Instal 1979-1984 and Utility Models

(1) Disconnect the negative battery terminal.

(2) Remove the retaining screws and withdraw
the right hand side dashboard lower trim panel from
under the steering column.

(3) Remove the retaining screws and nuts and
withdraw the parcel shelf from under the left hand
side of the dashboard.

(4) Remove the centre console as described in
the Body section.

(5) Remove the steering column as described in
the Steering section.

(6) Remove the retaining screws from the bot-
tom of the glove box door.

(7) Rotate the glove box door upwards and
detach the door stay from the glove box.

(8) Recmove the retaining screws from the top of
the glove box.

(9) Detach the vacuum hose clamp from the
bottom of the glove box.

(10) Pull the glove box partially out of the dash-
board and disconnect the glove box lamp and switch
wiring.

(11) Withdraw the glove box from the vehicle.

(12) Withdraw the right hand side defroster duct
to gain access, sultably mark and disconnect the
vacuum hoses from the heater control,

(13) Where fitted. disconnect the choke cable
from the carburcttor and pull the cable through the
bulkhead into the vehicle.

BB DEFROSTER FITTINGS

model shown.
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(14) Disconnect the speedometer cable and the
dashboard wiring connectors as described in the
Electrical section.

(15) Suitably mark and disconnect the control
cables from the heater unit.

(16) Remove the retaining nut from the right
hand side dashboard mounting bracket.

(17) Remove the retaining nuts from the mount-
ing brackets at the right and left hand sides of the
dashboard.

(18) Detach the retaining clips and withdraw the
demister grille strips from the top of the dashboard.

(19) Remove the retaining bolts from the top of
the dashboard adjacent to the windscreen.

(20) Disconnect the ventilation tubes from both
sides of the dashboard and manoeuvre the dashboard
from the vehicle.

(21) Drain the coolant from the radiator as previ-
ously described.

(22) Working inside the engine compartment,
release the hose clips and heater hoses from the heater
fittings at the bulkhead. Plug the hoses and heater
pipes to prevent entry of dirt.

(23) Detach the defroster fittings from the sides
of the heater unit.

(24) Remove the heater unit mounting bolts, lift
the heater unit slightly, slide the heater unit rear-
wards, carefully pulling the hoses through the bulk-
head and withdraw the heater unit from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points.

(1) Tighten the mounting hardware securely.

(2) Refill the cooling system with the specified
coolant as previously described.

(3) Check the cooling system for leaks and the
heater unit for correct operation.

HEATER BLOWER MOTOR

To Remove and Instal

The procedure to remove and instal the heater
blower motor is fully detailed in the Electrical System
section.

Cooling System

HEATER CONTROLS

To Remove and Instal 1985-1987 Sedan and
Station Wagon Models

(1) Remove the instrument cluster surround as
detailed in the Electrical System section.

(2) Remove the retaining screws, suitably mark
and disconnect the vacuum hoses from the vacuum
control unit.

(3) Slide the vacuum control unit out of the
instrument cluster surround and disconnect the heater
control cable from the heater control lever.

(4) Remove the retaining screws and separate
the heater temperature control assembly from the
vacuum control unit.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Connect the vacuum hoses to the positions
marked prior to disconnection.

(2) Tighten the retaining screws securely.

501/1559

TEMPERATURE CONTROL FAN S\{VITCH

HOSES

View of the heater controls removed from the vehicle,
1983 model shown.

Rear view of the dashboard removed from the vehicle. Arrows indicate the position of the retaining screws and
nuts, 1983 model shown.
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To Remove and Instal 1979-1984 and Utility Models

(1) Disconnect the negative battery terminal.

(2) Remove the centre console as described in
the Body section. .

(3) Prise the knobs off the fan switch and
temperature control.

(4) Remove the nuts located under the knobs
previously removed.

(5) Remove the retaining screws and withdraw
the heater control cover from the dashboard.

(6) Suitably mark and disconnect the tempera-
ture and mode control cables from the heater unit.

(7) Remove the retaining screws from the heater
control assembly, suitably mark and disconnect the
wiring and vacuum hoses from the heater control
assembly and withdraw the heater control assembly
from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Connect the wiring and vacuum hoses to the
positions marked prior to disconnection.

(2) Tighten the retaining screws securely.

VACUUM CONTROL UNIT —

¢ TEMPERATURE
CONTROL ASSEMBLY,

SCREWS

501/1051

SCREWS

§37

View of heater controls removed from the vehicle,
1986 model shown.
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SPECIFICATIONS
CARBURETTOR
Make. ... ... Hitachi
Type ... Twin throat, downdraught
Models
1600 ccengine. ................ DCJ 306-22
1800 cc OHV engine. . ........ DCP 306-51A,

DCJ 306-22, DCM 306-3,

DCM 306-8, DCX 328-501,

DCX 328-502, DCX 328-503,

DCX 328-504, DCX 328-505,

DCX 328-506, DCX 328-507,

DCX 328-508

1800 cc OHC engine........... DCX 328-551,
DCX 328-552, DCZ 328-551,

DCZ 328-552 DCZ 328-561,

DCZ 328-562
Choke operation:
1600 cc engine models ............ Automatic
1800 cc OHV engine models —
DCJ 306-22, DCP 306-51A........ Automatic
All other carburettor models .......... Manual
1800 cc OHC engine models —
DCX 328-551, DCX 328-552 ......... Manual
DCZ 328-551, DCZ 328-552
DCZ 328-561, DCZ 328-562....... Automatic
Secondary throttle operation:
1600 ccengine............... Counter weight
1800 cc OHV engine —
DCJ306-22 .. ... .. ... Counter weight
All other carburettor models ... ... ... Vacuum
diaphragm
1800 cc OHC engine. ... .. Vacuum diaphragm

*Float level:
DCJ 306-22, DCP 306-51A
DCM 306-3, DCM 306-8............ 10.5 mm

DCZ 328-561, DCZ 328-562 ... 12.3-13.3 mm

All other carburettor models . ... 11.5-12.5 mm
*Needle valve clearance:

DCJ 306-22, DCP 306-51A

DCM 306-3, DCM 306-8......... 1.3-1.7 mm

All other carburettor models ... ... 1.5-1.9 mm

Float drop DCX 328-551,
DCX 328-552, DCZ 328-551,
DCZ 328-552, DCZ 328-561,
DCZ 328-562 modelsonly............. 46-48 mm
*Throttle interlock adjustment clearance:
DCJ 306-22, DCP 306-51A,

DCM 306-3, DCM 306-8............. 6.0 mm
DCZ 328-551, DCZ 328-552,

DCZ 328-561, DCZ 328-562......... 6.89 mm
All other carburettor models . ... ...... 6.4 mm

*Fast idle clearance:
1979-1982 models —

DCJ 306-22, DCP 306-51A . ......... 1.05 mm
DCM 306-3, DCM 306-8............ 1.42 mm
1983 model —

DCX 328-501, DCX 328-502,

DCX 328-503, DCX 328-504,

DCX 328-505, DCX 328-506 ........ 1.54 mm
1984 and later Utility models —

DCX 328-502, DCX 328-503,

DCX 328-504, DCX 328-506,

DCX 328-507, DZX 328-508 ........ 1.65 mm
1985 Sedan and

Station Wagon models —

DCX 328-551, DCX 328-552 ........ 1.65 mm
1986 Sedan and

Station Wagon models —

DCZ 328-550. ... 1.34 mm
DCZ 328-552. ... oo 1.45 mm
1987 Sedan and

Station Wagon models —

DCZ 328-561....... ... ... .. ..... 1.45 mm

DCZ 328-562. ... 1.34 mm
*Choke unloader clearance:

DCJ 306-22, DCP 306-51A . .......... 1.7 mm

DCX 328-551, DCX 328-552 . ........ 2.0 mm

DCZ 328-551, DCZ 328-552

DCZ 328-561, DCZ 328-562......... 2.27 mm

*Refer to the heading Adjustments in the text for
more information on these components.

FUEL PUMP
Type:
1979-1983 models ........... Electromagnetic
diaphragm type
1984-1987 models . .......... Electromagnetic

plunger type
Deltvery pressure:

1979-1982 models .......... .. 12.4-17.9 kPa
1983-1984 models — )

Utility . ... o 9.0-13.8 kPa
Allother..................... 12.4-17.9 kPa
1985-1987 models ............ 17.9-22.8 kPa

*Delivery volume:

1979-1984 models . ........... .. ... 25//hour
1985-1987 models ................. 38//hour

*The fuel pump must be removed from the vehicle for
this test.

FUEL FILTER
Type .o Disposable, inline

1. FUEL SYSTEM TROUBLE SHOOTING

ENGINE WILL NOT START

(1) Lack of fuel in float chamber: Check for fuel
pump delivery, sticking needle valve or blocked fuel
filter.

(2) Engine flooded with fuel when cold, by
excessive use of throttle pedal: Hold throttle pedal flat
until engine starts and tevise starting procedure.

(3) Engine flooded when hot as in (2) above:
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Check for fuel flow at the carburettor supply line.

Hold throttle pedal flat until engine starts. Also check
that the automatic choke, if fitted, is fully open.

(4) Bowl vent valve, if fitted, malfunctioning:
Test bowl vent valve as described later in this section
and renew if necessary.

NOTE: On 1979-1984 models, check for a
lack of fuel in the float chamber by remov-
ing the air cleaner assembly and inspecting
the sight glass. A sticking needle valve may
sometimes be freed by tapping lightly
around the vicinity of the needle valve with a
screwdriver handle or similar tool. Check
for faulty fuel delivery by disconnecting the
fuel supply line at the carburettor and crank-
ing the engine. Engine flooding is indicated
by a heavy petrol smell and fuel leaks at the
throttle shaft.

ENGINE STALLS AT IDLE SPEED

(1) Choke system faulty: Refer to the heading
Adjustments and check the choke operation and fast
idle adjustment, if applicable.

(2) Incorrectidle speed or mixture control screw
adjustment: Check and adjust control screws.

' 501/45

Float bowl flooding can sometimes be rectified by
tapping in the vicinity of the needle valve and seat.

Fuel System 105

Check for discharge of fuel at the accelerator pump
discharge nozzle.

(3) Carburettor float chamber flooding: Check
for sticking needle valve or faulty float. Clean and
blow out carburettor.

(4) Carburettor starved of fuel: Check for fuel
delivery at needle valve. Clean and blow out carburet-
tor. Check fuel pump and fuel filter.

(5) Blocked slow jet or air bleed: Clean and blow
out the carburettor.

(6) Carburettor to inlet manifold nuts loose:
Tighten the nuts and check for air leaks.

(7) Leaking carburettor or inlet manifold gas-
kets: Check and renew faulty gaskets.

(8) Inoperative idle cut solenoid: Check sole-
noid, electrical connections, and fuses.

NOTE: Check this condition by a process of
elimination in the fault order given. Only
remove and dismantle the carburettor as a
last resort. Air leaks at the manifold can be
checked by running engine oil around the
suspect joints whilst the engine is running.

FLAT SPOT ON ACCELERATION

(1) Blocked accelerator pump discharge nozzle
or sticking check valve: Clean and blow out carburet-
tor as described under the appropriate heading.

(2) Faulty accelerator pump linkage: Check and
repair pump linkage.

NOTE: Check the pump circuit by removing
the air cleaner and actuating the throttle
linkage by hand. A squirt of fuel should be
seen in the carburettor throttle bore. On
unleaded petrol models do not squirt exces-
sive amounts of fuel into the inlet manifold
because raw fuel can damage the catalytic
convertor.

ENGINE MISFIRES OR CUTS OUT AT HIGH
SPEED

(1) Obstruction in main power jets: Dismantle
carburettor and blow out jets.
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(2) Low fuel level in float chamber or float
chamber starved of fuel: Check float level settings,
check fuel pump suction and delivery hoses.

(3) Failure of fuel pump to deliver sufficient
fuel: Renew the fuel pump.

(4) Blockage or restrictions in fuel lines: Discon-
nect and blow out fuel lines: Visually check for
kinking of rubber hoses. Renew parts as necessary.

(5) Evaporative control system malfunctioning:
Blow out the lines and check the charcoal canister as
described in the Emission Control section.

(6) Restrictions in the inline or needle valve fuel
filters: Renew the inline filter or clean the needle valve
filter.

(7) Air leak between fuel pump and tank: Rec-
tify air leak.

(8) Air leak between carburettor main body
assemblies: Check and renew gaskets and tighten
securing screws.

(9) Water in carburettor: Drain and clean fuel
system.

NOTE: Check possible faults by process of
elimination in fault order given. Check the
fuel pump delivery pressure as outlined
under the heading Fuel Pump. Check for
water in the float chamber and low float
level by removing the top cover. Carburettor
removal and dismantling procedure is fully
outlined in this section.

EXCESSIVE FUEL CONSUMPTION

(1) Fuel level too high: Check and adjust fuel
level.

(2) Choke valve partially closed: Check and
rectify choke operation.

(3) Air cleaner element dirty or damaged: Re-
new the air cleaner element.

(4) Leaks between fuel pump and carburettor:
Check and rectify leaks.

(5) Worn or damaged main jets: Check and
renew faulty components.

When the engine is at operating temperature, the
choke valve should be fully open.

(6) Excessive use of accelerator pump: Revise
driving habits.

(7) Automatic choke incorrectly set, if applica-
ble: Check and adjust operation of automatic choke if
necessary.

NOTE: Most common causes for excessive
fuel consumption are a blocked air cleaner
element, which can be removed and checked
visually, and external fuel leakage from
system components which can also be
checked visually. Choke setting and opera-
tion of the choke should also be held suspect
as a likely trouble source.

2. AIR CLEANER

DESCRIPTION

The air cleaner assemblies for all models are
basically of the same design. The air cleaner assembly
consists of a main body, a top cover, a paper type
element and, on 1985-1987 Sedan and Station Wagon
models, a snorkle assembly.

On 1979-1985 models, hot air to the air cleaner is
controlled by a manual control valve. On 1986-1987
models, hot air to the air cleaner is controlied by a
vacuum motor and thermostatic valve. Some models
are equipped with hot idle compensators to reduce
emissions and improve performance when engine
compartment temperatures are high. 1986-1987
models are equipped with a small flapper valve at one
end of the air cleaner for the positive crankcase
ventilation (PCV) circuit.

TO REMOVE AND INSTAL

(1) Remove the bolts retaining the air cleaner
body to the air cleaner brackets.

(2) Disconnect the snorkle from the air cleaner
main body, if applicable.

(3) Remove the centre wing nut retaining the
top cover to the main body.

(4) Disconnect all hoses to the air cleaner.

NOTE: Suitably mark the location of all
hoses installed to the air cleaner to aid
assembly.

(5) Disconnect the hot air pipe and lift the air
cleaner assembly from the carburettor.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the sealing gasket on the carbu-
rettor is in good condition. Renew the gasket if
necessary.

(2) Ensure that all hoses are connected to the air
cleaner correctly. If doubt exists to the correct in-
stalled position of a hose refer to the schematic hose
layouts in the Emission Control section.
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WING NUTS
501/419 A

TOP COVER

VACUUM MOTOR

HOT AIR PIPE

SNORKLE HOSE

Dismantled view of the air cleaner assembly, 1986
model shown.

3. CARBURETTOR

DESCRIPTION

The carburettors fitted to Subaru vehicles covered
in this manual are all of similar construction. Various
changes have been made to the basic carburettor
design to adapt to changing needs of the engine and
emission control regulations.

The carburettors are split up into two separate
types for easy identification purposes, these being
models with a sight glass, fitted to overhead valve
(OHV) engines and models without a sight glass, fitted
to overhead camshaft (OHC) engines.

Carburettors fitted to both OHV and OHC en-

gines may have either an automatic or a manual choke -

system.

Each carburettor has a model number stamped on
the float bowl portion of the main body. These
numbers have been listed along with their various
engine designations in Specifications and they should
be quoted when ordering gasket and overhaul kits.

As it is not practical to show illustrations of every
carburettor variant available, two typical types only
have been shown, that is a model fitted to OHV
engines and a model fitted to OHC engines. When
overhauling or adjusting a Subaru Carburettor always
check the relevant Specifications to ensure that the
correct procedure is being used.

All carburettors are of the twin throat down-
draught type, so constructed that only the primary
system is operating when the engine is running under
a light load.

The primary system also provides an adequate
mixture for starting when the choke is closed, and is
directly activated by the throttle cable.

The secondary system is mostly operated by a
vacuum diaphragm however, some early model car-
burettors use a counterweight.

The secondary throttle valve is kept shut by an
interlock mechanism until the primary throttle valve
opens 47-50 degrees, depending on model, thereby
uniocking the mechanism permitting either venturi
vacuum or the counterweight to open the secondary
throttle.

An idle cut-off solenoid valve, operated by the
ignition switch, provides an instant fuel cut-off when
the engine is switched off to prevent the engine
‘running on’.

A mechanically operated accelerator pump pro-
vides extra fuel during acceleration by means of a
plunger, to prevent flat spots during acceleration.

FUEL LEVEL

501/1435

SIGHT GLASS fg

Side view of the OHV engine carburettor showing the
sight glass and fuel level indicators, DCX 328 501
carburettor shown.
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501/510

BOWL VENT VALVE

" LOCK PLATE

Side view of the OHC engine type carburettor, DCZ
.328 551 carburettor shown.

A bowl vent valve has been included in all
carburettors from 1984 to reduce the amount of petrol
vapours evaporating to the atmosphere when the
vehicle 1s parked.

The automatic choke system utilises on electrical-
ly heated bi-metal coil which can be adjusted to suit
conditions.

The manual choke system on some models has a
semi-automatic - facility built into the choke cable
which holds the choke cable where it is set until the en-
gine reaches a predetermined temperature.

TO REMOVE AND INSTAL

Due to the different vehicle types and equipment
fitted it is not practicable to describe every step when
disconnecting various items such as emission control
hoses or electrical wiring, therefore it may be neces-
sary to suitably tag any items during removal which
may cause confusion during the installation process.
Further information regarding the particular compo-
nents can be obtained by referring to the appropriate
sections of the manual.

(1) Disconnect the negative battery terminal.

(2) Remove the air cleaner. Refer to the heading
Air Cleaner, if necessary.

(3) Drain the cooling system to a level below the
inlet manifold so that coolant will not spill when the
carburettor is removed. Refer to the Cooling System
section, if necessary.

(4) Loosen the throttle cable adjusting nuts
sufficiently so that the cable can be manoeuvred from

¢

its mounting bracket and disconnected from the
carburettor throttle linkage.

(5) On models with a manual choke, loosen the
choke cable retaining screw and disconnect the choke
cable from the carburettor.

(6) Mark the fuel hose(s) with suitable quick
drying paint and disconnect the fuel supply and, if
fitted, the fuel return hoses from the carburettor.

(7) Disconnect the carburettor wiring connec-
tor.

(8) Suitably mark and disconnect the carburet-
tor vacuum hoses.

(9) Remove the carburettor mounting nuts and
lift the carburettor from the inlet manifold. Discard
the gaskets either side of the spacer block.

NOTE: It is always good practice to lay a
piece of lint free cloth over the inlet manifold
induction orifice. Extensive engine damage
may be sustained if objects are accidently
dropped into the inlet manifold.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Use new gaskets cither side of the carburet-
tor spacer block. If necessary carefully scrape the
gasket surfaces clean, making sure that no foreign
matter is dropped into the inlet manifold.

(2) Refill the cooling system as necessary.

(3) Adjust the throttle cable when the carburet-
tor 1s installed ensuring that when the throttle pedal is
pressed fully that the primary throttle valve is fully
open. When the throttle pedal is released there should
be a small amount of cable freeplay. Adjust as
necessary.

501/508

THROTTLE LEVER RETURN SPRING

Automatic choke side view of OHC engine carburet-
tor, DCZ 328 551 carburettor shown.
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501/1438

IDLE SPEED SCREW

Side view of the OHC engine carburettor showing idle
speed screw and mixture screw, DCX 328 501 car-
burettor shown.

(4) On models with a manual choke ensure that
when the choke knob is pulled completely out, the
choke valve is fully closed and that when the choke
knob is pushed completely in, the choke valve is fully
open. Adjust as necessary.

(5) Check the carburettor for water, fuel and
vacuum leaks and adjust the idling speed to the
specified rpm after warm up. Refer to the Engine
Tune-up section, if necessary.

TO SERVICE

When overhauling the carburettor several items
of importance should be observed to ensure a thor-
ough job.

(1) All components should be carefully cleaned
although not all components may be cleaned with
solvent, these incilude the diaphragm and solenoid
assemblies.

(2) Use air pressure only to clean the various
orifices and channels. '

(3) Renew faulty components.

When checking components removed from the
carburettor it is at times difficult to be sure whether
they are satisfactory for further service. It is therefore
recommended that in such cases new components be
installed.

(4) Always use a new gasket kit when overhaul-
ing the carburettor.

(5) Always use the correct size screwdrivers and
spanners to prevent damage to the jets and screw
heads.

TO DISMANTLE

(1) Remove the carburettor from the vehicle as
previously described.

501/1442

TOP COVER B
N

GASKET

IDLE CUT-OFF SOLENOID

CONNECTOR

Dismantled view of OHV engine carburettor, DCX 328
*501 carburettor shown.

NOTE: Keep each section of the carburettor
separate and as far as possible in the order
of removal. This will assist in assembly.

(2) Disconnect the throttle return spring.

(3) Remove the accelerator pump actuating
lever screw and washer. Note the installed position of
the return spring, if fitted. Disconnect the actuating
lever from the connecting rod. On some models a
spring clip may have to be removed first.

(4) Remove the fast idle connecting rod split pin
and washer and disconnect the connecting rod from
the choke lever. Be careful not to lose the small spring
that is fitted to some models. If necessary, the
connecting rod can be disconnected from the throttle
lever on some models.

(5) Remove the top cover to main body retain-
ing screws, noting the positions of the wiring brackets
as an aid to assembly. Remove the choke cable
bracket, if fitted.

NOTE: If necessary carefully use an impact
screw driver to loosen the top cover retaining
screws.

(6) Lift the-top cover from the main body and
discard the gasket.
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501/515

TOP COVER

CONNECTOR
GASKET

MAIN BODY

THROTTLE BODY

Wi
SPACER BLOCK

Dismantled view of OHC engine carburettor, DCZ 328
551 carburettor shown.

Underside view of OHC engine carburettor showing
the power valve screw, DCZ 328 551 carburettor
shown.

(7) Remove the accelerator pump check ball,
spring and weight from the main body.

(8) If necessary remove the idle cut-off solenoid
from the main body. Some models do not have a
separate connector for the idle cut-off solenoid so it
will be necessary to loosen the solenoid gradually
while turning the top cover to prevent the wiring
becoming excessively twisted. Remove the idle cut-off
solenoid plunger and spring from the main body.

(9) Disconnect the vacuum hose from the sec-
ondary throttle vacuum unit.

(10) If applicable, remove the snap ring and
disconnect the secondary throttle vacuum unit link
from the secondary throttle lever.

(11) Turn the carburettor upside down, note the
position and remove the power valve screw and
washer from the throttle body. Do not damage the
vacuum passage in this screw.

(12) With the carburettor the right way up, re-
move the screws retaining the main body to the
throttle body.

(13) Separate the main body from the throttle
body. Discard the gaskets either side of the spacer
block.

(14) The carburettor is now dismantled into its
three major sub assemblies, these being the top cover,
the main body and the throttle body.

Proceed as necessary in dismantling by referring
to the individual following service procedures.

TO SERVICE TOP COVER

(1) Remove the accelerator pump plunger and
the dust boot from the top cover. Inspect the plunger
for wear and damage and renew the plunger assembly
where necessary.

501/502

TOP COVER

. WASHER

M“ SEAT

T PIVOT PIN

\Qi a

View of the float and the needle and seat removed
from the OHC engine top cover, DCZ 328 551 carbu-
rettor shown.
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501/482

TOP COVER

POWER VALVE PLUN

PRIMARY SLOW AIR BLEED\_._r%
9

Primary slow air bleed removed from OHC engine top
cover, DCZ 328 551 carburettor shown.

(2) Remove the float pivot pin, and withdraw
the float and needle valve.

(3) Remove the needle valve seat assembly using
a screwdriver and clean out the filter with compressed
air. Be careful not to lose the washer.

(4) Remove the spring clip retaining the needle
to the float and inspect the sealing surface of the
needle and seat for any signs of wear, scoring or
pitting. Renew the needle and seat as an assembly if
necessary.

(5) Check the float for signs of obvious damage.
Renew the float, where necessary.

(6) Using a suitable screwdriver remove the
primary slow air bleed.

(7) If applicable remove the bowl vent valve
retaining screws and remove the bowl vent valve.
Discard the ‘O’ rings.

NOTE: The bowl! vent valve can be tested
using jumper leads by connecting the power
wire of the valve to the positive terminal of a
12 volt battery and the negative wire of the
valve to the negative terminal of the same
battery. The plunger should move freely.
Replace the bowl vent valve, if necessary.

501/500

TOP COVER

BOWL VENT VALVE

ey

&y

P
CONNECTOR

Bowl vent valve removed from OHC engine top cover,
DCZ 328 551 carburettor shown.

(8) Thoroughly clean the top cover in a suitable
solvent,

(9) Instal the needle valve seat using a new seat
washer. Clip the needle valve and clip assembly onto
the float.

(10) Instal the float and needle valve assembly to
the top cover and insert the float pivot pin. Check and
if necessary adjust the float level as described later in
this section.

(11) Instal the accelerator pump plunger and the
dust boot to the top cover.

NOTE: Do not remove the power valve
piston or the choke valve from the top cover.
If they are excessively worn or damaged, the
top cover assembly should be renewed. Any
binding or sticking linkages should be freed
to ensure correct operation.

TO SERVICE MAIN BODY

(1) Using suitable screwdrivers, remove the pri-
mary and secondary main air bleeds from the main
body.

(2) Remove the plug and the primary slow jet
from the installed position beside the primary barrel.

SECONDARY SLOW JET
PRIMARY MAIN AIR BLEED SECONDARY SLOW AIR BLEED

SECONDARY MAIN AIR BLEED
POWER VALVE

&y

PLUG —e ky
Wy
1

PRIMARY
SLOW JET . |

501/476

View of the jets removed from OHC engine main body,
DCZ 328 551 carburettor shown.
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COASTING BY-PASS JET
COASTING BY-PASS AIR BLEED
SECONDARY SLOW JET

SECONDARY MAIN AIR BLEED PLUG,
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| PRIMARY SLOW JET ;
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501/1421

PLUG

SIGHT GLASS

View of the jets removed from OHV engine main body,
DCX 328 501 carburettor shown.

(3) Remove the secondary slow jet air bleed and
jet from the installed position beside the secondary
barrel.

(4) If applicable, remove the coasting by-pass
plug, jet and air bleed from their installed positions
adjacent to the coasting by-pass diaphragm. Remove
the screws and remove the coasting by pass dia-
phragm. Discard the ‘O’ ring.

(5) Prise off the lock plate, if applicable and
remove the primary and secondary main jet plugs and
washers. Remove the main jets.

MAIN BODY

501/1410

COASTING BY-PASS DIAPHRAGM

SCREWS

View of the coasting by-pass diaphragm removed
from the OHV engine main body, DCX 328 501
carburettor shown.
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501/478

MAIN BODY

LOCK PLATE

-

Main jets removed from OHC engine main body, DCZ
328 551 carburettor shown.

NOTE: The jets in the primary and second-
ary circuits must not be interchanged or
poor perfornmance and/or cconomy will re-
sult.

(6) Remove the power valve and scaling washer
from the float chamber.

(7) Remove the secondary throttle diaphragm
assembly.

(8) If not previously removed. remove the idle
cut-off solenoid and sealing washer from the main
body. '

(9) Using a 12 volt battery check the operation
of the idle cut off solenoid by holding the body of the
solenoid to the negative (- ) battery post and connect-
ing the wire 1o the positive (+) post. The plunger
should now be pulled in. It necessary, renew the
solenoid.

(10) Clean cach jet thoroughly in a suitable sol-
vent and blow out with compressed air. Do not clean
out any jet with wire or a drill bit as damage could re-
sult.

(11) Thoroughly clean the main body 1n a suitable
solvent and blow dry with compressed air.
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(12) Using a hand vacuum pump or similar
equipment, test the secondary throttle diaphragm
assembly, if fitted, to ensure that it is not siezed or
damaged. Renew the secondary throttle diaphragm if
necessary.

(13) Using feeler gauges and a straight edge check
the top and the bottom surfaces of the main body for
distortion. Where distortion is excessive the main
body should be renewed.

(14) Renew any jet which is obviously worn and
instal the jets to their respective positions using new
gaskets where necessary.

Assembly is a reversal of the dismantling proce-
dure.

TO SERVICE THROTTLE BODY

Due to the close tolerance used by the manufac-
turer it would be impossible to reproduce the fit of the
valve shafts in the throttle body. For this reason if any
damage or wear is apparent in the throttle valves or
shafts the complete throttle body should be renewed.

Servicing of the throttle body consists of cleaning
the body in a suitable solvent and blowing dry with
compressed air.

501/490

IDLE SPEED SCREW

MIXTURE SCREW CAP

RETURN SPRINGS

P A
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ROLLER™ &

View of the OHC engine throttle body, DCZ 328-551
carburettor shown.

The primary and secondary throttle return springs
should be checked to ensure that they are not damaged
or broken. Renew the springs if necessary.

The mixture screw should not be removed or
adjusted as this will disturb the idle mixture which 1s
set to comply with the emission control regulations.
The external levers and linkages should be checked for
ease of movement and any sticking of the linkage
should be rectified.

TO ASSEMBLE

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Using new gaskets either side of the spacer
block, assemble the throttle body to the main body

and securely tighten the retaining screws. Ensure that
the hollow power valve screw is installed in its original
position as noted on dismantling.

(2) Ensure that the accelerator pump weight,
ball and spring are correctly installed and instal a new
top cover gasket.

NOTE: The accelerator pump spring has a
close wound end which must push on the
accelerator pump ball.

(3) Instal the idle cut-off plunger, spring and
solenoid using a new sealing washer. Ensure that the
idle cut-off solenoid wire is not twisted.

(4) Assemble the top cover to the main body,
correctly position the brackets, instal and securely
tighten the retaining screws.

(5) Instal the accelerator pump actuating lever
screw and washers and if applicable, the return spring
and the spring clip.

(6) Instal the washer and a new split pin in the
fast idle connecting rod to retain it to the choke lever.

(7) Connect the throttle return spring.

(8) Check the operation of all linkages and
adjust if necessary before installing the carburettor.

(9) Instal the carburettor to the engine, as previ-
ously described.

(10) Start the engine and check the choke opera-
tion. Check for any fuel leaks. Rectify leaks as

necessary.
/’
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Dismantled view of OHC engine accelerator pump
components, DCZ 328 551 carburettor shown.
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ADJUSTMENTS

Refer to the Engine Tune-up section for the
correct procedure to adjust the idle speed and mixture
settings.

TO ADJUST FLOAT LEVEL

(1) With the top cover removed from the carbu-
rettor, invert the top cover and allow the float seat tab
1o just rest against the needle valve stem by holding it
lightly with a finger.

NOTE: Do not allow the weight of the float
to compress the spring loaded needle valve
stem or false float level will be obtained.

(2) Ensuring that the top cover gasket 1is re-
moved measure the distance from the upper edge of
the float to the carburettor top cover gasket face and
compare this figure with Specifications. If adjustment
is required, bend the float seat tab gently with a pair of
long nosed pliers until the desired measurement is
obtained.

(3) Remove the spring clip retaining the needle
valve stem to the float.

(4) With the top cover still inverted raise the
float with the fingers until the float stopper tab
contacts it stop.

(5) Measure the distance between the needle
valve stem and the float seat tab, refer to Specifica-
tions for the correct needle valve clearance.

If adjustment is required, gently bend the float
stopper tab with a pair of long nosed pliers until the
desired measurement is obtained.

(6) Instal the spring clip retaining the needle
valve stem to the float.

501/540

TOP COVER

Dimensions for checking OHC engine float level (A),
float drop (B) and needle clearance (C), DCZ 328 551
carburettor shown.
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501/1426

A

Dimensions for checking OHV engine float level (A)
and needle valve clearance (B), DCX 328 501 carbu-
rettor shown.

(7) Measure the float drop clearance, if re-
quired, using the following procedure:

(a) With the top cover still inverted raise the
float with the fingers again until the float stopper
contacts its stop.

(b) Measure the distance from the lower edge of
the float to the carburettor top cover gasket face and
compare this figure with Specifications.

(c) If adjustment is required gently bend the
float stopper tab with a pair of long nosed pliers until
the desired measurement is obtained.

NOTE: Only a small adjustment. if any, in
step (c) should be needed. I a large adjust-
ment is required the float lever is bent.
Straighten the lever and start at step (1)
again.

To Adjust Throttle Interlock

(1) With the carburettor removed from the
vehicle hold the secondary throttle valve in the fully
closed position.

(2) Slowly open the primary throttle valve until
the return plate is just about to move away from the
secondary throttle lever roller.

(3) At this point the specified clearance should
exist between the edge of the throttle valve and the
inner wall of the primary throttle bore. This is easily
measured by using a drill or gap gauge.

(4) To adjust bend the lug on the lever that
operates the return plate.

(5) Instal the carburettor as previously de-
scribed.
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To Adjust Fast Idle Speed

(1) With the carburettor removed from the
vehicle hold the choke valve closed. Open the throttle
lever fully and allow it to close. The throttle valve will
lock just before it closes fully.

(2) At this point the specified clearance should
exist between the edge of the throttle valve and the
inner wall of the primary throttle bore. This is easily
measured by using a drill or gap gauge.

(3) To adjust turn the fast idle screw in the
required direction.

(4) Instal the carburettor as previously de-
scribed.

To Adjust Choke Unloader Clearance, Automatic
Choke Models

(1) Remove the air cleaner as described previ-
ously and ensure the engine is cool.

(2) Close the choke valve and open and close the
throttle lever. Ensure that the choke valve remains
closed.

501/506
CHOKE UNLOADER

INDEX MARKS

Top view of OHC engine carburettor showing the
automatic choke index marks, DCZ 328 551 carburet-
tor shown.

(3) Connect a suitable hand vacuum pump to
the choke unloader diaphragm. Continue to apply
vacuum pressure until the choke unloader link is
drawn as far as it will 80 towards the diaphragm.

(4) Measure the clearance between the edge of
the choke valve and the inner wall of the primary bore
while holding the choke valve lightly against the
unloader with a finger. This is casily measured by
using a drill or gap gauge.

(5) Compare the clearance with Specifications
and adjust by bending the pawl at the tip of the choke
breaker link if necessary.

TO CHECK AUTOMATIC CHOKE OPERATION

(1) Allow the car to stand for a period of time so
that the engine is cold.

(2) Remove the air cleaner as described previ-
ously, fully open the throttle and check that the choke
valve is fully closed.

NOTE: If the choke valve does not close
check the choke valve shaft for binding or
seizyre.

(3) Instal the air cleaner assembly, start and run
the engine until it reaches normal operating tempera-
ture. Remove the air cleaner assembly and check that
the choke valve is fully open.

(4) Ifthe choke valve is not fully open, connect a
voltmeter or test lamp between the choke power
supply, at the partially exposed soldered connection
on the automatic choke cover and suitable earth.

(5)  With the ignition on and the engine stopped,
there should be no voltage at the power supply. With
the engine running a reading of 12 volts should be
indicated on the voltmeter or the test lamp shouid
light. If no current is evident there is a fault in the
engine revolution switch, on 1986-1987 models only
or the electrical harness, Check these possibilities
referring to the Fuel Pump heading that follows for
more information on the engine revolution switch.
Renew the engine revolution switch if necessary.

TO RENEW AUTOMATIC CHOKE COVER

(1) Remove the air cleaner assembly as de-
scribed previously.

(2)  Disconnect the carburettor wiring connector
and using a suitable 100l manoeuvre the choke wire
from the connecter. Disconnect the other choke cover
wire from the wax element wire connector.

(3) Note the relationship of the choke cover to
the choke housing index marks.

(4) Remove the screws and retaining ring at-
taching the choke cover and remove the choke cover
from the carburettor.

PO 501/1208

BI-METAL SPRING

Side view of OHC engine carburettor with the auto-
matic choke cover removed, DCZ 328 551 carburettor
shown.
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(5) Instal a new choke cover ensuring that the bi-
metal spring engages with the choke lever. Reconnect
the wiring connectors.

(6) Rotate the cover until the marks noted
previously are aligned. The choke valve, with the
engine cold, should now be closed.

(7) Instal the air cleaner assembly and road test
the vehicle under cold, warm and hot engine tempera-
tures. If necessary adjust the operation of the choke by
turning the cover one way or the other.

4. ELECTROMAGNETIC PLUNGER
FUEL PUMP

Special Equipment Required:
To Test Pump — Pressure gauge, suitable
graduated cylinder
To Test Pump Circuit — Multimeter

DESCRIPTION

The electromagnetic plunger type fuel pump is
located under the rear floor on the drivers side of 1984
to 1987 vehicles. The fuel pump is rubber mounted to
a support bracket to reduce noise and vibration. The
support bracket also incorporates a mounting for the
fuel filter.

On 1986-1987 models the fuel pump will only run
when the engine is cranking or running. This function
is controlled by the engine revolution sensor mounted
in the drivers side kickpanel. The engine revolution
sensor also controls the power to the automatic choke.
A damper 1s placed in the discharge line from the fuel
pump on some models to reduce pulsations within the
system.

The fuel pump is non adjustable and non repair-
able and must be renewed as a unit when found to be
defective.

TO TEST PUMP

If the fuel pump is thought to be defective because
of insufficient fuel supply to the carburettor, carry out
the following tests before removing the fuel pump
from the vehicle:

(1) Check the fuel filter and fuel lines for block-
age. Ensure that there is fuel in the fuel tank.

(2) Remove the air cleaner as previously de-
scribed and disconnect the fuel supply hose from the
carburettor float chamber connection.

NOTE: Have an old piece of rag ready to
soak up any petrol that may spill from the
carburettor.

(3) Connect a suitable pressure gauge to the fuel
supply hose.

(4) Start the engine and check the reading on the
gauge ensuring that the system is clear of trapped air.
Compare the reading on the gauge with Specifica-
tions.

NOTE: The engine will only run for a short
time on the fuel that is in the float chamber.

(5) If the pressure reading is correct, stop the
engine, remove the gauge and reconnect the fuel
supply hose to the carburettor.

(6) If the pressure is low or the fuel pump is not
working at all, test the voltage available at the fuel
pump as follows:

(a) Raise the rear of the vehicle and support it
on chassis stands.

(b) Disconnect the fuel pump wiring connector
from the fuel pump.

{c) Connect the leads of a suitable multimeter to
the disconnected fuel pump wiring connector. Con-
nect the negative probe of the multimeter to the
terminal connected to the plain black wire and the
positive probe of the multimeter to the terminal
connected to the blue wire or the black wire with a
white trace, depending on model.

(d) Have an assistant start the engine. The
multimeter should indicate battery cranking voltage
while the engine is cranking. When the engine starts,
the multimeter should indicate battery voitage.

Testing fuel pump delivery pressure using a suitable
gauge.

Underbody view of fuel pump and fuel filter, 1986
model shown.
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NOTE: The engine will only run for a short
time on the fuel that is in the float chamber.

(e) If the correct voltage is available at the fuel
pump test the fuel pump delivery volume using the
procedure described in step (7).

(f) Ifno voltage or a low voltage is present check
the fuel pump wiring and retest. On 1986-1987
models check the engine revolution sensor by substi-
tuting a known serviceable unit and retest. Repair or
renew the components as necessary.

(7) Test the fuel pump delivery volume using the
following procedure:

(a) Remove the fuel pump from the vehicle as
described under the heading To Remove and Instal.

(b) Disconnect the short hose between the fuel
filter and the suction pipe of the fuel pump and
connect a length of suitable hose to the suction pipe.
Place the other end of this hose in a drum containing
at least five litres of fuel.

NOTE: When conducting tests on the fuel
pump take particular care not to ignite the
fuel with sparks or hot components. Always
have a suitable fire extinguisher nearby in
case of a fire.

(¢) Connect another length of hose to the dis-
charge pipe of the fuel pump and place the end of this
hose in a graduated cylinder of not less than 5 litre
capacity.

(d) Using jumper leads connected to a 12 volt
battery, connect the positive jumper lead to the
terminal of the fuel pump that was previously con-
nected to the blue wire, or the black wire with the
white tracc, when the pump was installed on the
vehicle. Connect the negative jumper lead to the other
fuel pump terminal.

(¢) Allow the pump to run for exactly five
minutes then disconnect the negative jumper lead
from the battery.

(f) Check the amount of fuel in the graduated
cylinder at the completion of this test. There should be
3.17 litres in the graduated cylinder if the fuel pump is
operating correctly.

Renew the fuel pump if necessary.

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Raise the rear of the vehicle and support it
on chassis stands.

, (3) Remove the bolts retaining the fuel pump
support bracket to the vehicle chassis.

(4) Disconnect the fuel pump wiring connector
from the fuel pump.

(5} Suntably mark and disconnect the suction
hose to the fuel filter and the discharge hose from the
fuel pump. Block the fuel hoses to prevent the loss of
fuel and the entry of dirt.
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View of the electromagnetic plunger type fuel pump
and associated components.

(6) Withdraw the fuel pump and support
bracket assembly from the vehicle.

(7) If necessary remove the nuts, washers and
insulators securing the fuel pump to the support plate,
disconnect the fuel hoses and withdraw the pump
assembly.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) If the fuel pump was removed from its
support plate ersure that the rubber insulators are in
good condition before tightening the retaining nuts
securely. Renew the insulators if necessary.

(2) When connecting the fuel hoses ensure that
they are correctly connected. If the hoses are kinked
fuel flow will be restricted.

(3) Ensure that the rubber insulators between
the support plate and the chassis are in good condition
before securely tightening the retaining bolts. Renew
the insulators if necessary.

5. ELECTROMAGNETIC DIAPHRAGM
FUEL PUMP

Special Equipment Required:
To Test Pump — Pressure gauge, suitable
graduated cylinder
To Test Pump Circuit — Multimeter

DESCRIPTION

The electromagnetic diaphragm fuel pump is
located in the engine compartment adjacent to the left
hand suspension tower on 1979 to 1983 vehicles. The
pump is rubber mounted to a support bracket to
reduce noise and vibration. The fuel pump is electri-
cally connected to the ignition switch so that it only
operates when the ignition is switched on.

The fuel pump is non adjustable and non repair
able and must be renewed as a unit when found to be
defective.
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Installed view of the diaphragm fuel pump and filter.

TO TEST PUMP

If the fuel pump is thought to be defective because
of insufficient fuel supply to the carburettor, carry out
the following tests before removing the fuel pump
from the vehicle:

(1) Check the fuel filter and fuel lines for block-
age. Ensure that there is fuel in the fuel tank.

(2) Remove the air cleaner as previously de-
scribed and disconnect the fuel supply hose from the
carburettor float chamber connection.

NOTE: Have an old piece of rag ready to
soak up any petrol that may spill from the
carburettor.

(3) Connect a suitable pressure gauge to the fuel
supply hose.

(4) Switch the ignition on and check the reading
on the gauge ensuring that the system is clear of
trapped air. Compare the reading on the gauge with
Specifications.

(5) If the pressure reading is correct, switch the
ignition off, remove the gauge and reconnect the fuel
supply hose to the carburettor.

(6) If the pressure reading is low or the fuel
pump is not working at all, test the voltage available at
the fuel pump as follows:

(a) Disconnect the fuel pump wiring connector
from the fuel pump.

(b) Connect the leads of a suitable multimeter to
the disconnected fuel pump wiring connector. Con-
nect the negative probe of the multimeter to the
terminal connected to the plain black wire. Connect

" the positive probe of the multimeter to the terminal
connected to the black wire with the white trace.

(c) Switch the ignition on and note the reading
on the multimeter. If the multimeter indicates ap-
proximately battery voltage, test the fuel pump deliv-
ery volume using the procedure described in step (7).

(d) If the multimeter indicates less than battery
voltage check the wiring to the fuel pump, the ignition

switch and all connectors. Renew or repair any
components as necessary.

(7) Test the fuel pump delivery volume using the
following procedure:

(a) Disconnect the fuel suction hose from the
fuel pump and connect a length of suitable hose to the
suction pipe. Place the other end of this hose in a
drum containing at least five litres of fuel.

NOTE: The drum should be as close to the
fuel pump as possible.

(b) Connect another length of hose to the dis-
charge pipe of the fuel pump and place the end of this
hose in a graduated cylinder of not less than 5 litre
capacity.

NOTE: When conducting tests on the fuel
pump take particular care not to ignite the
fuel with sparks or hot components. Always
have a suitable fire extinguisher nearby in
case of a fire.

(c) Switch the ignition switch on and allow the
fuel pump to run for exactly five minutes.

(d) Switch the ignition switch off and check the
amount of fuel in the graduated cylinder. There
should be 2.08 litres of fuel in the graduated cylinder
if the fuel pump is operating correctly.

Renew the fuel pump if necessary.

TO REMOVE AND INSTAL

(1) Disconnect the nega.ive battery terminal.

(2) Suitably mark and disconnect the suction
and delivery hoses from the fuel pump. Plug the hoses
to prevent the entry of dirt and the loss of fuel.

(3) Disconnect the fuel pump wiring connector
from the fuel pump.

(4) Remove the bolts retaining the fuel pump
support bracket to the left hand suspension tower and
withdraw the fuel pump and support bracket from the
engine compartment.

(5) If necessary, remove the nuts retaining the
fuel pump to the support bracket and separate the fuel
pump from the support bracket.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) If necessary, renew the fuel pump mounting
rubbers and cushion rubber before installing the
support bracket to the vehicle.

NOTE: Ifit is difficult to instal new rubbers,
wet the rubbers with a solution of soap and
water.

(2) Ensure that the breather tube on the fuel
pump enters the body aperture.

(3) Instal the fuel pump suction and delivery
hoses to the positions marked on removal.

(4) Ensure that the earth lead from the body is
installed under one of the support bracket mounting
bolts.
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View of the diaphragm fuel pump and support bracket
removed from the vehicle.

6. FUEL FILTER

The fuel filter is an inline paper element type and
is installed between the fuel tank and the carburettor
in the fuel delivery line. The filter is situated under the
rear of the vehicle on either the left or right hand side
or in the engine compartment, depending on the
vehicle model. The filter should be periodically re-
newed as described in the Engine Tune-up section.

7. FUEL TANK

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Raise the rear of the vehicle and support it
on chassis stands. To gain access, remove the right
hand side rear wheel.

(3) Remove the fuel filler cap.

(4) Remove the fuel tank drain plug and drain
the fuel tank contents into a suitably sized container.
If the vehicle is not fitted with a drain plug, siphon the
contents via the fuel filler neck.

NOTE: When the fuel tank has drained
instal and securely tighten the drain plug.

(5) Disconnect the fuel sender unit wiring at the
connector on 1979-1984 and all Utility models.

(6) Remove the rear differential on four wheel
drive models as described in the Rear Axle section.

(7) Remove the nuts and bolts retaining the fuel
pipe protector to the chassis and withdraw the protec-
tor from the vehicle.

(8) Loosen the clamp and disconnect the fuel
filler hose from the fuel filler pipe.

(9) Loosen the clamp and disconnect the air
vent hose from either the fuel filler pipe or the air vent
pipe depending on the model.

(10) Suitably mark and disconnect all accessible
hoses from the fuel tank.

(11) With the aid of an assistant to support the
fuel tank, remove the fuel tank mounting bolts.

(12) On 1979-1984 and all Utility models, care-
fully manoeuvre the fuel tank from underneath the
vehicle.

501/716
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Fuel tank removed from the vehicle, 1986 Station
Wagon model shown.

(13) On 1985-1987 Sedan and Station Wagon
models, lower the rear of the fuel tank approximately
10 cm and disconnect the fuel sender unit wiring at
the connector. Suitably mark and disconnect the two
evaporation hoses from the fucl tank, if applicable,
and manoeuvre the fuel tank from the vehicle.

(14) If necessary, remove the nuts retaining the
fuel sender unit to the fuel tank. Withdraw the fuel
sender unit being careful not to bend the float rod.
Discard the gasket.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) If the fuel sender unit was removed from the
fuel tank, instal the fuel sender unit using a new gasket
and tighten the retaining nuts progressively in a
diagonal sequence.

(2) Instal all hoses 1o the fuel tank ensuring that
they are correctly positioned and retained with hose
clamp.

(3) Before finally tightening the fuel tank
mounting bolts ensure that no hoses or electrical wires
are caught between the fuel tank and the vehicle body.
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8. THROTTLE CABLE

TO REMOVE AND INSTAL

(1) Working in the engine compartment, re-
move the air cleaner assembly as previously de-
scribed.

(2) Loosen the throttle cable adjusting nuts and
disconnect the outer cable from the cable support
bracket.

(3) Turn the carburettor throttle lever and re-
lease the inner cable end from its slot.

(4) Working inside the passenger compartment
release the inner cable from the throttle pedal using
the following procedure:

(@) On 1979-1984 and all Utility models, pull
the inner cable until slack exists then turn the cable
end around until it can be slid from the slot in the end
of the throttle pedal arm.

(b) On 1985-1987 Sedan and Station Wagon
models, pull the inner cable until slack exists then
prise the plastic grommet out of the hole in the end of
the throttle pedal arm. Pull the cable through the now
exposed slot in the throttle pedal arm.

(5) Working in the engine compartment careful-
ly prise the outer throttle cable grommet through the
bulkhead and withdraw the throttle cable from the
bulkhead.

Installation is a reversal of the removal procedure
with attention to the following point:

Ensure that the grommets and cable ends are
correctly seated prior to adjusting the throttle cable as
described later in this section.

Fuel System

TO ADJUST

(1) Remove the air cleaner assembly from the
vehicle as previously described.

(2) With the aid of an assistant. depress the
throttle pedal fully and check that the primary throttle
valve is opening fully.

NOTE: The secondary throttle valve may
not open in this test because it is operated by
either a counter weight or a vacuum dia-
phragm.

(3) If necessary adjust the outer cable using the
adjusting nuts provided.

(4) Release the throttle pedal. When correctly
adjusted there should be some free play at the throttle
pedal.

View showing the throttle cable adjusting nuts, 1986
model shown.



CLUTCH 121

SPECIFICATIONS
Type ..o Single, dry plate
Operation ...............cuiiinininnn.n. Cable
Pressureplate ...................... Diaphragm
Spigot bearing .......... Prelubricated ball bearing
Release bearing . .................. Prelubricated

Clutch driven plate diameter:
1979-1987 two wheel drive models ... 200 mm
1979-1984 four wheel drive and

Utilitymodels ..................... 200 mm
1985-1987 four wheel drive Sedan

and Station Wagon models .......... 225 mm
Clutch driven plate maximum runout:

200 mm diameter plate ............ 0.7 mm at

95 mm radius

225 mm diameterplate ............ 0.7 mm at

107 mm radius

Minimum amount of friction material .... 0.3 mm
above the rivet
Free play at clutch release lever:
1979-1987 two wheel

drivemodels ................... 2.0-3.0 mm
1979-1984 four wheel drive and

Utility models . ................. 2.0-3.0 mm
1985-1987 four wheel drive Sedan

and Station Wagon models ....... 3.0-4.0 mm

Free play at clutch pedal:
1979-1984 and

Utilitymodels ................ 13.0-20.0 mm
1985-1987 Sedan and
Station Wagon models ......... 10.0-20.0 mm

TORQUE WRENCH SETTINGS
Pressure plate to flywheel bolts . ........... 17 Nm

1. CLUTCH TROUBLE SHOOTING

CLUTCH SLIPPING

(1) Weak or broken pressure plate diaphragm
spring Check and renew pressure plate assembly.

(2) Worn driven plate facings: Check and renew
clutch driven plate.

501/391

Renew the clutch driven plate if the friction material is
worn down, or is within 0.3 mm of the rivets.

(3) Worn or scored flywheel face: Check and
renew flywheel and ring gear.

(4) Worn or scored pressure plate face: Check
and renew pressure plate assembily.

(5) Insufficient pedal free travel: Check and
adjust pedal free travel.

(6) Pedal and cable operation fouling: Check
and repair, or renew as necessary.

(7) Release bearing insecure in lever: Check and
repair, or renew as necessary.

NOTE: In most cases clutch slippage is first
evident by a marked increase in engine revs
for no apparent reason when pulling up a
steep hill. The clutch condition can be
positively diagnosed as follows: With the
handbrake firmly applied and with the road
wheels chocked, place the transmission in
top gear and with the engine revving at 1500
rpm, slowly release the clutch. Clutch slip-
page is evident if the engine does not stall.
Make the test as quickly as possible to
prevent any further clutch damage.

CLUTCH SHUDDER

(1) Oil on (gummy) driven plate facings: Check
and renew clutch driven plate.

(2) Scored pressure plate or flywheel face: Re-
new pressure plate assembly or flywheel and ring gear.

(3) Loose or damaged driven plate hub: Check
and renew clutch driven plate.

(4) Loose driven plate facings: Check and renew
clutch driven plate.

(5) Cracked pressure plate face: Renew clutch
pressure plate assembly.

(6) Weak or damaged pressure plate diaphragm:
Check and renew the pressure plate assembly.

NOTE: Clutch shudder is usuallyv most
evident when reversing up an incline. As
loose or damaged engine mountings are a
cause for clutch shudder, thoroughly check
the engine mounting rubbers and mounting
hardware for damage or looseness before
removing the clutch for inspection.

CLUTCH GRAB

(1) Gummy driven plate facings: Renew clutch
driven plate.

(2) Cracked pressure plate face: Renew clutch
pressure plate assembly.

(3) Loose or broken engine mountings: Check
and renew engine mountings as necessary.

(4) Clutch pedal free play excessive: Check and
adjust if necessary.

(5) Crankshaft/flywheel spigot bearing faulty:
Check and renew as necessary.

(6) Pedal and cable operation fouling: Check
and repair, or renew as necessary.
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Check the engine mountings for wear and deterio-
ration.

INSUFFICIENT CLUTCH RELEASE

(1) Frayed or broken clutch cable: Check and
renew clutch cable.

(2) Worn or damaged release mechanism:
Check and renew components as necessary.

(3) Warped or cracked clutch driven plate: Re-
new clutch driven plate.

NOTE: Visually check that the clutch cable
operates the actuating lever at the clutch
housing before removing the clutch for in-
spection.

CLUTCH NOISE

(1) Dry or worn release bearing: Check and
renew bearing.

(2) Damaged pressure plate diaphragm spring:
Check and renew pressure plate assembly.

(3) Insufficient pedal free play: Check and ad-
just pedal free play.

(4) Worn, or dry spigot bearing: Check and
renew as necessary.

»
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Check the clutch pressure plate diaphragm fingers for
scoring and other damage.

(5) Excessive crankshaft end play: Renew main
bearings, refer to the Engine section.

(6) Engine torque stay rod incorrectly adjusted,
1979-1984 and Utility models only: Adjust the torque
stay rod, refer to the Engine section.

(7) Clutch cable incorrectly routed: Adjust the
cable as necessary.

(8) Clutch driven plate rivets loose: Renew
clutch driven plate.

NOTE: Lightly depress the clutch pedal with
the engine running to check for release
bearing noise. If the release bearing is faulty
and has to be renewed, always check the
other clutch components.

2. DESCRIPTION

The clutch for the two wheel and four wheel drive
transmission consists of a single dry driven plate, a
diaphragm pressure plate and a prelubricated release
bearing.

The driven plate is located between the pressure
plate and the flywheel and transmits the drive from
the engine to the transmission. The drive is cushioned
by damper springs interposed between the driven
plate hub and the driven plate friction surfaces.

On the diaphragm pressure plate, when the dia-
phragm fingers are depressed the driven plate mating
surface on the pressure plate is withdrawn shghtly to
the rear allowing the drive plate to be independent of
the flywheel and to disengage the clutch.

When the clutch is released the diaphragm fingers
and the driven plate mating surface return to their
engaged position and the driven plate and flywheel are
as one unit transmitting drive to the transmission.

The transmission input shaft is supported by a
pre-lubricated spigot bearing, located in the crank-
shaft on 1979-1980 models and on the flywheel on
1981-1987 models.

The clutch release bearing actuated by the release
lever depresses the pressure plate diaphragm fingers
during disengagement of the clutch and allows them to
return during engagement by moving along the trans-
mission input shaft bearing retainer tube.

The release bearing is pre-lubricated and is
located on a carrier on all models except 1985-1987
four wheel drive models, where the bearing and
carrier are one integral assembly.

The release mechanism is actuated by the clutch
pedal via a cable to the release lever. the rclease lever
is located behind the release bearing assembly, it
pivots backwards and forwards on a pivot bolt on the
transmission and is returned to the engaged position
by a return spring on the lever.

On models equipped with the hill holder no
release lever return spring is installed, as the return
action of the hill holder cable returns the clutch
release lever to the engaged position.
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The cable and the clutch operation are adjusted by
an adjusting nut on the cable at the release lever to
give the specified clearance at the lever and pedal, to
ensure the clutch fully engages and disengages.

On 1985-87 four wheel drive models equipped
with a hill holder, the clutch operation differs in that a
pressure hold valve control cable is connected to the
clutch release lever and a bracket on the transmission.
By the use of the adjusting nut, the inner cable can be
shortened or lengthened.

During the application of the brake and the
disengagement of the clutch, the release lever pulls the
hill holder cable which operates the pressure hold
valve. This prevents the hydraulic pressure in the
brake line from decreasing and holds the brakes on,
even when the brake pedal is released. During engage-
ment of the clutch the hill holder cable returns
allowing the brakes to be released.

On models equipped with the pedal effort reduc-
ing mechanism, the clutch pedal, by means of an
integral arm and spring, is assisted during the opera-
tional movements.

3. CLUTCH UNIT

Special Equipment Required:
To Instal — Clutch aligning tool

TO REMOVE

(1) Remove the transaxle from the vehicle as
described in the Manual Transaxle section.

(2) Mark the pressure plate cover in relation to
the flywheel so that they may be assembled to their
original positions.

(3) Progressively loosen and remove the pres-
sure plate assembly retaining bolts and washers,
working in a diagonal fashion across the assembly.

(4) Remove the pressure plate and driven plate
from the flywheel.

TO CHECK AND INSPECT

(1) Check the driven plate facings. If the driven
plate facings are worn, highly glazed or gummy with
oil, renew the driven plate as an assembly. If the
driven plate is still serviceable, do not allow any
cleaning fluid, oil or grease to contaminate the plate
facings.

(2) Check the driven plate runout. If the runout
exceeds the Specifications at the radius specified,
renew the driven plate.

NOTE: The driven plate must be renewed
when the facings are worn down to or within
0.3 mm of the rivet heads. Should there be
any traces of oil on the facings the source
has to be investigated and rectified.

(3) Check the hub of the driven plate for loose-
ness and the damper springs for wear and breakage.
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View of flywheel, clutch driven plate and pressure
plate assembly.

(4) Check the pressure plate assembly for wear
on the diaphragm spring fingers, diaphragm spring
and a cracked or distorted cover. Check that the
pressure plate face is not badly scored. Renew the
pressure plate assembly as necessary.

(5) Check the flywheel face for heat cracks, burn
marks and scoring. Renew the flywheel when the
damage 1s severe.

(6) Check the spigot bearing in the crankshaft/
flywheel for smoothness of operation and damage,
renew as necessary.

NOTE: The spigot bearing is pre-lubricated
and should not be immersed in cleaning
solvent.

(7) It is advisable to remove the clutch release
bearing and carrier and inspect the components
before installing the transaxle. See Clutch Release
Mechanism.

NOTE: If the pressure plate and/or clutch
plate are unservicable, this is grounds to
suspect that the release bearing is also duce to
be renewed. For removal and installation of
the flywheel, refer to the Ingine section.

TO INSTAL

NOTE: When renewing the clutch always
check that the correct clutch has been sup-
plied.

(1) If the flywheel was removed, instal the fly-
wheel as described in the Engine section.

(2) If the release mechanism was removed for
inspection, instal the release mechanism as described
under the following heading.

(3) Thoroughly clean the flywheel and pressure
plate faces.

(4) Position the clutch driven plate on the fly-
wheel with the raised cushion spring section towards
the transmission side.

(5) Position the pressurc plate on the flywheel
aligning the marks if the original components are
reused.
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NOTE: Ensure that the pressure plate is
installed the ‘O’ mark at least 120 degrees
from the ‘O’ mark on the flywheel or the
residual balance of the assembly will be
wrong.

(6) Loosely instal the pressure plate retaining
bolts.

(7) Align the hub of the clutch driven plate with
the spigot bearing in the centre of the flywheel using
the clutch alignment tool.

(8) Progressively tighten the pressure plate re-
taining bolts in a diagonal sequence finally tightening
the bolts to the specified torque.

(9) Withdraw the alignment tool.

(10) Sparingly lubricate the splines of the trans-
axle input shaft with a high melting point grease.
Instal the transaxle assembly, if necessary referring
to the Manual Transaxle section for the correct
procedure.

(11) Check and adjust the clutch pedal free play
as described under Clutch Adjustments in this sec-
tion.

l+___

80mMm —— |« 20mm=

i

A

T 116/LDS

lllustration showing clutch aligning tool. The tool can

be readily fabricated from a length of round section

wood or metal. Dimension A = diameter of transaxle

input shaft spigot. Dimension B = inside diameter of
driven plate hub.

4. CLUTCH RELEASE MECHANISM

Special Equipment Required:
To Remove and Instal — Suitable press and
press plates

TO REMOVE

(1) Remove the transaxle from the vehicle as
described in the Manual Transaxle section.

(2) Remove the rubber boot from the clutch
release lever.

(3) Remove the retaining clips from the release
bearing and remove the bearing/carrier from the input
shaft bearing retainer tube.

(4) Remove the return spring where installed
from the release lever.

(5) Remove the release lever to pivot retaining
clip and remove the release lever from the transaxle.

(6) On models with a clutch release bearing and
carrier support the bearing on its outer edge on the
open jaws of a vice and using a suitable drift and

Clutch

RELEASE LEVER

501/550
TRANSAXLE

INPUT SHAFT R RELEASE BEARING

Installed view of clutch release mechanism.

o=

CLIPS

501/546
BEARING

LEVER

cLip \

BOOT

Dismantied view of clutch release mechanism, 1986
model shown.

alternate blows on the side of the carrier drive the
carrier from the bearing.

(7) On models equipped with a hill holder
remove the clevis pin retaining clip and pin from the
release lever.

(8) Thoroughly clean the release lever, bearing
carrier, clevis pin and retaining clips in a suitable
solvent.

NOTE: The release bearing is pre-lubricated
and should not be immersed in solvent.
(9) Check the return spring for tension, wear

and damage, renew as nccessary.
(10) Check the release bearing for smoothness of
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operation and damage, renew as necessary. Pay parti-
cular attention to the radial free movement.

(11) Check the release bearing carrier for wear
and damage, renew as necessary.

(12) Check the release lever pivot area, pivot bolt
and clevis pin for wear and damage, renew as neces-
sary.

TO INSTAL

(1) Lubricate the release lever bearing holder
inner groove and lever contact surface with multi-
purpose grease.

(2) Lubricate the input shaft splines and release
lever pivot area surfaces with multi-purpose grease.

(3) On models with a clutch release bearing and
carrier, using a suitable press and press plates support
the bearing and press the bearing onto the carrier until
it abuts the carrier shoulder. Check the operation of
the bearing for smoothness.

(4) Instal the release lever onto its pivot bolt and
instal the retaining clip.

(5) Instal the bearing/carrier to the input shaft
bearing retainer tube and release lever and instal the
retaining clips.

(6) On models equipped with a hill holder, instal
the clevis pin and retaining clip to the release lever.

(7) Instal the rubber boot to the clutch release
lever.

(8) Instal the return spring where applicable to
the release lever.

5. CLUTCH PEDAL

TO REMOVE AND INSTAL

(1) Working inside the vehicle 1979-1984 and
Utility models, remove the pedal retaining clip and
washer from the pedal pivot shaft.

(2) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Remove the pedal retaining nut from the
pivot shaft.

(b) Remove the pedal retainer bracket to pedal
bracket retaining bolts and remove the retainer
bracket.

(¢) Remove the clutch cable to pedal bracket
retaining bolts.

(3) On 1979-1984 and Utility models remove
the clutch cable clamp to pedal bracket retaining bolt
and remove the clamp.

(4) Remove the pedal and bushes with the
attached cable from the pedal bracket.

(5) Remove the cable clevis retaining clip, clevis
pin and cable from the pedal. Remove the pedal from
the vehicle.

(6) Check the pedal and pedal retaining bracket
tor cracks and damage, renew as necessary.

{(7) Check the pedal pad for wear and splits,
renew as necessary.
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CLUTCH PEDAL

BRAKE PEDAL SPRING

THROTTLE PEDAL

View of pedals and pedal bracket components re-
moved from the vehicle, 1986 model shown.

Installation is the reversal of the removal proce-
dure with attention to the following points:

(1) Apply grease to the pivot shaft, bushes and
moving contact surfaces.

(2) Adjust the clutch pedal free play as described
under the Clutch Adjustments heading.

6. CLUTCH CABLE
TO REMOVE AND INSTAL

(1) Remove the clutch pedal as previously de-
scribed.

(2) Remove the clutch cable to pedal bracket
retaining clamp and remove the cable from the
bracket.

(3) Working in the engine compartment remove
the clutch cable from the retaining clip on the trans-
axle.

(4) Remove the cable to cable bracket retaining
clip from the bracket on the transaxle.

(5) Remove the locknut, adjusting nut/domed
spacer from the cable.

ADJUSTING NUT

Installed view of clutch and hill holder cables, 1986
model shown.
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(6) Remove the clutch cable from the cable
bracket, release lever and bulkhead and remove it
from the vehicle.

Installation is the reversal of the removal proce-
dure with attention to the following points:

(1) Check that the inner cable moves smoothly
and easily in the outer cable.

(2) Lubricate the inner cable with grease.

(3) Ensure that the installed cable has no sharp
bends or restrictions and is routed under the torque
stay rod.

(4) Adjust the clutch pedal free play as described
under Clutch Adjustments.

7. CLUTCH ADJUSTMENTS

TO CHECK AND ADJUST CLUTCH PEDAL
FREE PLAY

The dimension for the pedal free play is measured
by the amount of free play at the clutch release lever
and then by the free play at the pedal.

The pedal free play and the release lever free play
is controlled by the adjusting nut on the clutch cable
and when adjusted to the Specifications should be
secured by the cable locknut.

(1) Working in the engine compartment, where
installed, remove the clutch release lever return
spring(s).

(2) Using a suitable set of feeler gauges inserted
between the clutch cable adjusting nut/domed spacer
and the inner face of the clutch release lever, check
that the free play is within Specifications.

If the free play is not within Specifications, the
clearance at the release lever should be adjusted as
follows.

(3) Loosen the clutch cable adjusting nut/domed
spacer locknut and adjust the adjusting nut/domed
spacer in the required direction to obtain the specified

ADJUSTING NUT/DOMED SPACER
501/LD18

LOCKNUT

BOOT

Line diagram of the clutch release lever free play

dimensions. 1980-1987 two wheel drive and

1980-1984 four wheel drive and Utility models

dimension A = 2.0-3.0 mm. 1985-1987 four wheel

drive Sedan and Station Wagon models dimension
A =3.0-4.0 mm.

clearance between the adjusting nut/domed spacer
and the inner face of the clutch release lever.

(4) Operate the clutch pedal a number of times
by hand and check that free play at the pedal pad is
within Specifications. If the pedal free play is not
within Specifications the clearance at the release lever
should be adjusted as previously described.

(5) When the specified clearance is gained at the
clutch pedal, tighten the adjusting nut/domed spacer
securely.

(6) Where installed, instal the clutch return
spring(s) to the release lever.

TO CHECK AND ADJUST HILL HOLDER
CABLE

The check and adjustment procedures for the hill
holder cable are fully covered in the Brakes section.
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SPECIFICATIONS

TWO WHEEL DRIVE FOUR SPEED

TRANSAXLE
Drive shaft to pinion shaft clearance . ... .. 0.2 mm
Drive pinion shim adjustment
codelocation......................... End face
Drive pinion end float gauge
initial setting .. ........................ 0.5 mm
Pinion shaft retaining pin depth in case ... 1.0 mm
Mainshaft bearing end float .......... 0-0.05 mm
Synchro sleeve to gear face clearance:
First ... 9.5 mm
Second ............ ... .. ... ..... 9.5 mm
Third —
1979-1984 models ................. 11.0 mm
1985-1987 models .................. 9.5 mm

Fourth ....... ... ... ... ......... . 9‘5 mm

Reverse idler gear clearance ......... 1.5-3.0 mm
Pinion gear to side gear backlash:
1979-1980 models ............ 0.05-0.15 mm
1981-1987 models ............ 0.13-0.18 mm
Crownwheel to drive pinion
backlash ........................ 0.10-0.18 mm
Shifter fork rod end separation clearances:
1979-1980models .............. 0.3-1.6 mm
1981-1982 models —
Between first/second and
third/fourth .................... 1.8-3.1 mm
Between third/fourth and reverse .. 0.3-1.6 mm
1983-1984 models .............. 0.3-2.1 mm
1985-1987 models .............. 0.3-1.6 mm

TWO WHEEL DRIVE FIVE SPEED TRANSAXLE

Drive shaft to pinion shaft clearance . .. ... 0.2 mm
Drive pinion shim adjustment
codelocation . ........................ End face
Drive pinion end float gauge
initial setting . ......................... 0.5 mm
Pinion shafi retaining pin depth in case ... 1.0 mm
Mainshaft bearing end float .......... 0-0.05 mm
Synchro sleeve to gear face clearance:
First .. ... o 9.5 mm
Second ............ ... .. .. ... .. ... 9.5 mm
Third —
1979-1984 models ................. 11.0 mm
1985-1987 models .................. 9.3 mm
Fourth —
1979-1984 models .................. 9.5 mm
1985-1987 models .................. 9.3 mm
Fifth —
1979-1984 models ................. 10.5 mm
1985-1987 models .................. 9.3 mm
Reverse idler gear clearance:
Reverse position .. .............. 1.5-3.0 mm
Neutral position at washer ......... 0-0.5 mm
Pinion gear to side gear backlash:
1979-1980 models ............. 0.5-0.15 mm

1981-1987 models ............ 0.13-0.18 mm
Crownwheel to drive pinion
backlash ........................ 0.10-0.18 mm
Shifter fork rod end separation clearances:
1979-1980 models .............. 0.3-1.6 mm

1981-1983-1984 models —
Between first/second and
third/fourth ....... ... ... ... ... 1.8-3.1 mm
Between third/fourth and fifth .... 0.3-1.6 mm
1982 models ............... .. .. 0.3-2.1 mm
1985-1987 models —

Between first/second and

third/fourth . ............ .. ... .. 0.

FOUR WHEEL DRIVE FOUR SPEED
TRANSAXLE

Drive shaft to pinion shaft clearance . . . . .. 0.2 mm
Drive pinion shim adjustment
codelocation . ........................ End face
Drive pinion end float gauge
initial setting . ......................... 0.5 mm
Pinion shaft retaining pin depth in case ... 1.0 mm
Mainshaft rear bearing end float ...... 0-0.05 mm
Synchro sleeve to gear face clearance:
First ... .. ... 9.5 mm
Second ........... ... ... ... ... 9.5 mm
Third ............ . ... . 11.0 mm
Fourth ...... ... ... ... ... ... ... 9.5 mm
Reverse idler gear clearance ......... 1.5-3.0 mm
Pinion gear to side gear backlash:
1979-1980 models ............ 0.05-0.15 mm
1981-1987 models ............ 0.13-0.18 mm
Crownwheel to drive pinion
backlash .............. .. ... .. .. 0.10-0.18 mm
Shifter fork rod end separation clearances:
1979-1980 models . ......... .. .. 0.3-1.6 mm

1981-1984 models —

Between first/second and

third/fourth . ............ .. ... .. 1.8-3.
Between third/fourth and reverse .. 0.3
1985-1987 models —

Between first/second and

third/fourth . ....... ... ... .. ... 0.5-1.5 mm
Between third/fourth and reverse .. 0.6-1.4 mm

Dual Ratio Models
Mainshaft high/low synchro hub

endfloat .................... ... 0.60-0.10 mm
Input shaft front bearing end float .. ... 0-0.08 mm
Input shaft front bearing end float

inretainer ......................... 0-0.08 mm
Transfer drive gear to case clearance .. ... .. 10 mm

Transfer shifter rod length from rear
face of ball joint
shouldertoend ofrod ......... ... .. ... 178 mm
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FOUR WHEEL DRIVE FIVE SPEED

TRANSAXLE
Drive shaft to pinion shaft clearance . . . ... 0.2 mm
Drive pinion shim adjustment
codelocation......................... End face
Drive pinion end float gauge
initial setting ........... ... ... ... ..., 0.5 mm
Pinion shaft retaining pin depth in case ... 1.0 mm
Mainshaft bearing end float .......... 0-0.05 mm
Synchro sleeve to gear face clearance:
1979-1987 models —
First ... .. 9.5 mm
Second ................... ... ..... 9.5 mm
1979-1984 models —
Third .. ... ... 11 mm
Fourth ......... ... .............. 9.5 mm
Fifth ... ... ... ... ..........." 10.5 mm
1985-1987 models —
Third ... 9.3 mm
Fourth ... ... ... ............... 9.3 mm
Fifth .. .. ... .. . . . . 9.3 mm
Shifter fork rod end separation clearances:
1979-1980 models . ............. 0.3-1.6 mm
1981-1983-1984 models —
Between first/second and
third/fourth ................. ... 1.8-3.1 mm
Between third/fourth and fifth .... 0.3-1.6 mm
1982 models ................. .. 0.3-2.1 mm
1985-1987 models —
Between first/second and
third/fourth .................. .. 0.5~1.5 mm
Between third/fourth and fifth .... 0.6-1.4 mm
Reverse idler gear clearances:
Reverse position . ........... .. .. 6.0-7.5 mm
Neutral position .................. 0-0.5 mm
Pinion gear to side gear
backlash .................. ... 0.13-0.18 mm
Crownwheel to drive pinion
backlash .................... ... . 0.13-0.18 mm
Dual Ratio Models
Mainshaft high/low synchro hub
endfloat ....................... 0.60-0.10 mm
Input shaft front bearing end float . . ... 0-0.08 mm
Input shaft front bearing end float
Imretainer ................. ... ..... 0-0.08 mm
High/low shifter rod from rear ball
Jjoint to end of chamfer on rod
(19851987 models) .................... 21 mm

AXLE SHAFTS

Distance between axle shaft rubber boot inner
retaining clips:
Two wheel drive —

1979-1984 models ................. 224 mm
1985-1987 models ................. 257 mm
Four wheel drive —

1979-1981 models ................. 210 mm

1982-1984 and all Utility models .... 220 mm
1985-1987 models . ................ 257 mm
TORQUE WRENCH SETTINGS
Transaxle 1979-1984 and Utility Models
Crossmember to transaxle nuts ........... 47 Nm
Crossmember to body nuts:
1979-1981 models . ................. 26 Nm
1982-1984 and Utility models .. ...... 67 Nm
Stay bracket to transaxle nuts/bolts ... ... .. 18 Nm
Control rod nuts/bolts ............... ... . 18 Nm
Stay bracket to cushion rubber
nuts/bolts .......... ... .. ... ... ... .. ... 29 Nm
Cushion rubber to body nuts/bolts . ... .. ... 23 Nm
Four wheel drive selector control rod:
To selector levernuts . ............... 22 Nm
To transaxle control rod nuts ......... 49 Nm
To dual ratio shifter rod nuts ......... 36 Nm
Transaxle 1985-1987 Sedan and Station
Wagon Models
Crossmember to transaxle nuts . .......... 47 Nm

Rigid crossmember to chassis bolts .. .. ... 118 Nm
Transaxle half case/harness clip retaining

boltandnut ........ ... ... ... . ... .. ... 26 Nm
Controlrodnuts .............. .. .. .. ... 15 Nm
Stay rod nuts/bolts . ... ... .. ... ... 15 Nm
Cushion rubber nuts .. ........ . ... ... .. 23 Nm
Dual ratio selector lever nuts .. .. ... ... .. 23 Nm
Propeller Shaft 1979-1984 and Utility Models
Flange to rear drive pinion . ... .. ... .. ... 25 Nm
Propeller Shafts 1985-1987 Sedan and Station
Wagon Models

Centre bearing/flange retaining nut .. ... .. 235 Nm
Centre bearing to chassis nuts/bolt . ... .. .. 44 Nm
Flange to drive pinion/flange ........ ... .. 32 Nm

1. TRANSAXLE TROUBLE SHOOTING

DIFFICULT GEAR CHANGE

(1) Faulty clutch or clutch release mechanism:
Check, adjust or overhaul clutch or release
mechanism.

(2) Insuflicient clutch release due to improper
cable adjustment. Pay particular attention to the Hill
Holder cable if installed: Check and adjust cable(s) as
necessary.

(3) Faulty gear synchroniser mechanism: Over-
haul the transaxle assembly.

(4) Gear bushes worn and/or damaged: Over-
haul the transaxle assembly.

(5) Worn selector mechanism or control iever
linkages worn or damaged: Check and replace as
necessary.

(6) Excessive end float in transaxle mainshaft
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SECOND SPEED GEAR

P B

Check the synchronising teeth on the gears and
synchro rings for chipping or wear.

and/or gears and synchro assemblies: Overhaul the
transaxle assembly.

NOTE: First check the clutch and Hill
Holder where installed for correct operation.
if reverse gear can be selected without any
sign of ‘clash’ this is a fairly good indication
that the clutch is functioning normally. Also
check that the correct type and viscosity of
oil is used as this can also cause difficult
gear changing.

TRANSAXLE GEAR CLASH ON CHANGING
DOWN

(1) Faulty clutch or clutch release mechanism:
Check, adjust or overhaul clutch or clutch release
mechanism.

(2) Faulty synchro rings and cones: Check and
overhaul the transaxle assembly.

(3) Lubricating oil too heavy: Drain the trans-
axle and refill with the correct grade and quantity of
oil.

(4) Broken, weak or incorrect positioning of the
synchro springs on the synchro rings: Check and
overhaul the transaxle assembly.

(5) Excessive end float in the mainshaft gears
and/or laygear: Check and overhaul the transaxle
assembly.

Check the friction surface of the synchro rings and
cones for wear or damage.

NOTE: Check the clutch for correct opera-
tion as previously outlined before removing
the transaxle for dismantling and inspec-
tion. Also check that the correct type of oil is
being used.

TRANSAXLE SLIPPING OUT OF GEAR

(1) Weak or broken detent springs or worn
detent balls and interlock plungers: Renew worn or
damaged components as necessary.

(2) Torque stay rod damaged or incorrectly
adjusted: Check and adjust or replace torque stay rod
as described in the Engine section.

(3) Worn synchroniser assembly or worn
synchro ring teeth. Worn sliding sleeve tecth on
transfer gear: Renew the worn components.

(4) Worn gear needle bearings or bushes: Renew
worn or damaged components as necessary.

(5) Loose engine mounting bolts: Check, tighten
Or renew as necessary.

(6) Support bearings worn or damaged: Renew
as necessary.

NOTE: In most cases this condition is
caused by wear or damage 1o components
inside the transaxie . .. However, check the
engine mounting rubbers and mounting
hardware as vibrations caused by deterio-
rated mountings can cause the transaxle 1o
slip out of gears.

TRANSAXLE NOISE IN NEUTRAL

(1) Worn input shaft/mainshaft support bear-
ing(s): Overhaul transaxle and renew bearing(s).

(2) Insufficient or incorrect lubricant: Check
and top up or renew as necessary.

(3) Constant mesh gears worn or pitted: Over-
haul transaxle and renew as necessary.

(4) Worn input shaft/mainshaft spigot bearing
in crankshaft/flywheel: Renew as necessary.

If the transmission oil level is low, check for the cause
of oil loss. The output shaft oil seals are a likely source
of leakage.
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(5) Excessive counter gear end float: Check and
renew bearings, spacer and snap ring as necessary.

NOTE: First check the lubricant level in the
transaxle assembly. To isolate transaxle
noise in neutral, run the engine, depress the
clutch and engage any gear. If the noise
ceases with the clutch depressed it is indi-
cated that the noise is in the transaxle.

TRANSAXLE NOISE (FORWARD GEARS
ENGAGED, VEHICLE MOVING)

(1) Insufficient or incorrect lubricant: Check,
top up Or renew as necessary.

(2) Incorrect adjustment of differential and
drive pinion assembly: Dismantle, check and readjust
as necessary.

(3) Crownwheel insecure on differential: Dis-
mantle and secure or renew parts as necessary.

(4) Worn front and/or rear support bearings:
Overhaul transaxle and renew bearings as necessary.

(5) Constant mesh gears worn or pitted: Over-
haul transaxle and renew gears as necessary.

(6) Excessive counter gear end float: Check and
renew bearings, spacer and snap ring as necessary.

Check the transaxle selector rod oil seal as a source of
oil leakage, 1983 two wheel drive model shown.

Check the bearings for pitting in the hardening of the
balls and tracks.

(7) Reverse idler gear chipped or damaged:
Overhaul transaxle and renew components as neces-
sary.
(8) Axle shaft joints worn or damaged: Check
and renew components or axle shaft as necessary.

DIFFICULT HIGH TO LOW, OR LOW TO HIGH
RANGE CHANGE

(1) High/low sliding sleeve or synchro assembly
splines or rear drive shaft splines worn or damaged:
Overhaul the transaxle and renew components as
necessary.

(2) Worn or damaged gear and synchro teeth on
the high and low input gears: Overhaul the transaxle
and renew components as necessary.

(3) Loose or worn selector lever components:
Check, adjust or renew components as necessary.

DIFFICULT TO ENGAGE FOUR WHEEL DRIVE

(1) Four wheel drive sliding sleeve or hub worn
or damaged: Renew components as necessary.

(2) Worn or loose selector lever components:
Check, adjust or renew components as necessary.

(3) Faulty switch or wiring and loose control
cable: Check adjust or renew components as neces-
sary.
(4) Faulty vacuum servo unit, manifold vacuum
pipes or solenoid control valve: Check, and renew or
service components as necessary.

GEAR SELECTED BUT NO FRONT WHEEL
DRIVE

(1) Axle shaft or hub splines worn and damaged:
Renew components as necessary.

(2) Constant velocity joint worn and damaged:
Renew axle shaft. .

(3) Axle shaft broken: Rencew axle shaft.

(4) Double offsct joint worn or damaged: Check
and renew components or axle shaft as necessary.

(5) Differential drive shaft splines worn and
damaged: Refer the problem to a suitable specialised
workshop.

(6) Transaxle final drive worn and damaged:
Refer the problem to a suitable specialised workshop.

(7) Incorrect offset joint installed: Refer the
problem to a specialised workshop.

NOTE: Remove the axle shaft and check for
damage. The axle shaft/constant velocity
Jjoint cannot be dismantled or repaired and
if found to be faulty the axie shaft and joint
must be renewed as a unit. The incorrect
offset joint installed to the axle shafi such as
a large diameter joint to a small diameter
axle shaft will cause the splines to be dam-
aged and cause slippage on the axle and
drive shafts. When differential drive shafts
and differential are found to be faulty, it is
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recommended that the problem be referred
to a suitable specialised workshop for cor-
rection.

FRONT WHEEL NOISE (APPARENT)

(1) Tyre noise: Determine whether it is normal
or excessive for the type of vehicle and tyre construc-
tion.

(2) Wheel loose on axle shaft hub: Check condi-
tion of wheel rim, hub, nuts and wheel studs and
tighten or renew all faulty components.

(3) Defective brake components:
brakes as described in Brakes section.

(4) Incorrect or faulty swivel hub bearings, loose
axle shaft retaining nut: Check and tighten or renew
faulty components.

(5) Worn or defective constant velocity joints:
Check and renew the axle shaft assembly.

(6) Axle shaft and hub splines worn: Check and
renew components as necessary.

(7) Wheel bent or out of balance: Renew the
wheel rim or balance wheel and tyre assembly.

(8) Lack of lubricant in constant velocity joint.
Check the rubber boots for damage or deterioration
and renew driveshaft or components as necessary.

Overhaul

Check the constant velocity joint rubber boots for
signs of leakage, damage and deterioration.

NOTE: The constant velocity joint noise is
most obvious when the steering is in the
right or left hand lock position with the
vehicle in motion. The constant velocity
joint cannot be dismantled or repaired and
if found to be faulty the axle shaft and joint
must be renewed as a unit.

Both the constant velocity joint and the
double offset joint are protected by rubber
boots, the boots if damaged can allow the
loss of lubricant and the entry of dirt which
will cause subsequent damage 1o the joints.

PROPELLER SHAFT VIBRATION

(1) Bent or dented propeller shafi(s): Renew the
propeller shafi(s).

(2) Worn or damaged universal joint trunnions
and/or needle bearings: Renew the universal joint
assembly.

(3) Propeller shaft(s) out of balance: Balance or
renew the propeller shaft(s).

(4) Propeller shaft(s) and universal flanges re-
taining bolts and nuts loose: Check and renew or
tighten the components as neccssary.

(5) Propeller shaft interior sliding splines worn:
Renew the propeller shaft.

(6) Propeller shafi(s) not correctly aligned to
each other or the rear drive pinion flange: Correct the
alignment.

(7) Worn or damaged centre bearing and rubber
mounting: Renew the centre bearing and rubber
mounting.

(8) Propeller shaft and centre flange serrations
worn: Renew the propeller shaft and centre flange.

Check that the universal joint to pinion flange bolts are
tight.

EXCESSIVE PROPELLER SHAFT BACKLASH

(1) Worn or damaged universal joint trunnions
and/or needle bearings: Renew the universal joint
assembly.

(2) Propeller shafi(s) interior sliding splines
worn: Renew the propeller shafi(s).

(3) Centre universal joint flange and propeller
shaft serrations worn: Renew the propelier shaft and
flange.

501/195

Check the universal joints for wear by manual manipu-
lation.
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Illustrated view of four wheel drive dual ratio mainshaft and components.

2. DESCRIPTION

The front wheel drive transaxle houses the drive
and driven gears, the final drive pinion and differen-
tial assembly. The front axle shafts also engage with
the assembly.

The four wheel drive transaxle unit is similar in
design but includes a transfer case which provides the
drive to the rear wheels by means of the propeller
shaft to the rear axle.

In all transaxles the forward gears and where
installed, the transfer high/low gears are of helical
construction and fully synchromesh to achieve a quiet
smooth operation. On models equipped with two
wheel drive and four wheel drive single ratio the
transaxle input shaft and mainshaft are integral and 1s
supported by a roller bearing located in the front and
by a ball bearing in the rear.

The rear of the mainshaft assembly includes, the
fifth drive gear and synchro assembly where installed
and the third and fourth drive gear and synchro
assemblies which includes reverse gear, the front of

501/LD3

BElARING
OIL SEAL MAINSHAFT
BUSH THRUST WASHERS BEARING

BEARING

FIFTH GEAR

och)

the mainshaft has no other assemblies other than the
bearing and oil seal.

On models equipped with four wheel drive dual
ratio the mainshaft assembly comprises two separate
components, the input shaft and the mainshaft.

The front of the mainshaft is supported by a
spigot bearing in the rear of the input shaft and
supported by bearings at the middle and rear. When
assembled to the engine, all transaxle mainshafts/
input shafts are further supported by a ball bearing
located in the crankshaft on earlier models and in the
flywheel on later models.

The gear assembly located on the rear of the four
wheel drive dual ratio mainshaft is similar to the four
wheel drive single ratio. The assembly on the front of
the mainshaft includes the transfer input gear and
synchro assembly.

The differential located inside the transaxle case
consists of the differential pinion gears turned by the
crownwheel. The differential is supported on each
side by roller bearings in the transaxle case. Drive to
the front wheels is provided by drive shafts located in
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lllustrated view of four wheel drive, single ratio mainshaft and components.
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lllustrated view of two wheel drive, drive pinion shaft and components.

the differential side gears and external axle shafts to
the road wheels.

On models equipped with two wheel drive the
drive pinion assembly consists of the fifth driven gear
and synchro assembly where installed, third and
fourth driven gear and synchro assembilies, first and
second driven gear and synchro assemblies including
reverse gear retained by a lock nut.

On models equipped with four wheel drive, the
drive pinion assembly is similar other than the inclu-

The reverse idler gear when engaged between the
laygear and mainshaft gear changes the direction of
rotation of the drive gear train, it is located inside the
transaxle case and is supported on bushes on a shaft,
or on the later models directly on the shaft.

The transfer case contains the mainshaft transfer
drive gear, drive shaft driven gear assembly. high/low
or four wheel drive synchro hub assembly, shifter rod
and fork, transfer shifter lever. oil seal and reverse

sion of the transfer drive gear. lamp switch.
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lllustrated view of four wheel drive, drive pinion shaft and components.
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The rear extension on the transaxle assembly
contains the rear drive shaft to the rear propeller shaft
with the transfer driven gear and shiding hub assembly
which locates in the transfer case during the final
transaxle assembly. The rear extension also contains
the four wheel drive indicator switch and the rear
drive shaft oil seal. A floor type gear and transfer drive
change control is installed to the floor and a stay

bracket or rod secured to the transaxle and the vehicle

floor.

On 1979-1984 and all Utility models equipped
with four wheel drive, the transaxle control lever
pivots on the transaxle extension housing. On
1985-1987 Station Wagon and Sedan models
equipped with four wheel drive single ratio, the four
wheel drive is actuated by an electric switch on the
transaxle lever which allows manifold vacuum to
operate a control cable to the transaxle via a vacuum
Servo unit.

Gear selection 1s obtained by the transaxle lever
moving a control rod connected to the transaxle.

The design of the transaxle necessitates fine
tolerances and adjustments, and many checks and
adjustments are required during the overhaul of the
transaxle. During the checks and adjustments, the use
of specialised skills and equipment are essential and it
1s recommended that transaxle assembly repairs
should be referred to a suitable specialised workshop.

Specifications and a tooth marking chart are
included in this section for those who may feel
competent and sufficiently equipped to undertake the
operation.

The transaxle drive shaft oil scals must be re-
moved from the differential bearing adjusting retain-
ing rings when the rings are removed from the
transaxle.

The differential retaining rings once removed will
make it necessary to adjust the differential backlash
and preload which can only be achieved with the
transaxle removed from the vehicle.

If the oil seals require renewal, refer the work to a
suitable specialised workshop.

On models equipped with two wheel drive, the
transaxle selector rod enters an oil scal in the rear case.
The transaxle selector rod oil seal can be renewed on
the vehicle by first disconnecting the control linkage
and withdrawing the o1l seal over the selector rod.

On models equipped with four wheel drive, the
rear propeller shaft engages with the rear drive shaft
through an oil scal on the rear extension. The oil seal
can be renewed on the vehicle by removing the
propeller shafi(s) and withdrawing the oil seal over the
transaxle rear drive shaft.

The front axie shafts on the two and four wheel
drive models are similar and provide a smooth and
flexible transfer of power during the driving opera-
tion. The axle shafts are sccured to the transaxle drive
shafts at the double offset joint outer race by interior
splines and a retaining pin. The double offset joint
comprising of an outer race, cage and balls and an
inner race, allows flexibility during suspension flexing
and 1s lubricated by a special grease. It is protected
from the loss of lubricant or the entry of dirt by a
rubber boot.

The outer end of the axle shaft has a constant
velocity joint between the axle shaft and the hub drive
shaft to allow for the larger turning angles when
steering. The constant velocity joint is also lubricated
by the special grease and protected by a rubber boot.
The joint 1s an integral part of the front axle shaft and
cannot be dismantled or repaired. In the event of a
faulty constant velocity joint or damaged axle shaft
the axle shaft must be renewed as a unit.

The splines on the axle shaft asscmblics for the
different year models vary and special care should be
taken to ensure the correct axle assembly is installed
othewise damage will occur after installation. The
double offset joint outer race splines and diameter
correspond with the splines and diameter of the drive
shafts on the transaxle and special care should be
taken to instal the correct components during
assembly or damage will occur.

The four wheel drive propeller shafi(s) consist of a
single piece tubular shatt on the 1979-1984 and all
Utility models and two single picce tubular shafts and
a centre bearing asscmbly on the 1985-1987 Sedan
and Station Wagon models. The front of the propeller
shaft has a splined intenor which shides on the
transaxle rear drive shaft external splines during the
deflection of the rear suspension.

The rear of the propeller shatt is connected 1o the
rear drive pinion flange by a flange and retaining bolts
and nuts.

On the 1985-1987 Sedan and Station Wagon
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models equipped with the two propeller shafts, the
centre bearing is secured on the rear of the front
propeller shaft and retained by a flange and retaining
nut. The centre bearing is secured to the chassis by
retaining bolts and nuts. ,

The rear propeller shaft front flange is secured to
the front propeller rear flange by retaining bolts and
nuts. A universal joint is installed at each -end of the
shaft and in the case of the 1985-1987 Sedan and
Station Wagon models one at the front and rear of the
rear shaft and at the front of the front shaft.

The universal joint consists of a central cross or
spider having four trunnions, four needle roller bear-
ing cups and oil seals positioned in the propeller shaft
yokes. On 1979-1984 and all Utility models the
universal joint is retained by snap rings in the yokes
and can be renewed. The trunnion bearing cup end
float in the yokes can be controlled by selective fit
snap rings.

On the 1985-1987 Sedan and Station Wagon
models, the trunnion bearing cup in the propeller
shaft yoke is retained by staking the yoke and cannot
be renewed. In the event of a fault in the universal
joint the propeller shaft must be renewed as a unit.
The propeller shaft(s) if found to be worn or damaged
on the splines, serrations or centre bearing contact
surface must be renewed as a unit.

It is important to mark all mating flanges during
dismantling and removal and to ensure the propeller
shaft(s) are not dented and damaged as they are finely
balanced otherwise damage will occur.

3. TRANSAXLE ASSEMBLY

Special Equipment Required:
To Remove and Instal — Transmission jack

TO REMOVE

(1) Disconnect the negative battery terminal.

(2) Remove the spare wheel from the engine
compartment.

(3) Remove the spare wheel support bracket
retaining bolts and remove the bracket.

(4) On models equipped with a Hill Holder
remove the cable retaining nut and clip from the
transaxle bracket and withdraw the cable.

(5) Remove the clutch cable locknut, adjusting
nut and domed spacer from the cable.

(6) Remove the cable to cable bracket retaining
clip and remove the cable.

(7) On 1979-1984 and Utility models, remove
the clutch return spring.

(8) Remove the clutch release lever rubber boot.

(9) On 1985-1987 Sedan and Station Wagon
models, remove the hot air ducting from the carbu-
rettor.

(10) Unscrew the speedometer cable collar and
remove the cable from the transaxle.

501/537

TRANSFER TOP COVER

BEARING RETAINER CROSSMEMBER

Left hand view of 1986 four wheel drive, five speed
dual ratio transaxle removed from the vehicle.

(11) Disconnect the wiring harness and connec-
tors to the reverse lamp.

(12) Remove the carth wire to body retaining
screw and disconnect the earth wire.

(13) On 1979-1984 and Utility models, remove
the starter motor retaining bolts and nuts and with-
draw the starter motor. Position it securely on lhe
engine compartment bulkhead.

(14) On 1985-1987 Sedan and Station Wagon
models, proceed as follows:

(a) Where installed disconnect the wiring to the
CO2 sensor on the exhaust.

(b) Disconnect the wiring cables to the starter
motor.

(c) Remove the starter motor retaining nuts and
remove the carth wire. Remove the starter motor from
the vehicle.

(15) On 1979-1984 and Utility models, proceed
as follows:

(a) Remove the transaxle to engine retaining
bolts.

(b) Loosen the transaxle to engine lower retain-
ing nuts.

~ (¢) Loosen the torque stay rod to transaxle
retaining nut sufficiently to allow the engine to be
tilted to the rear on the transaxle removal.

(16) On 1985-1987 Sedan and Station Wagon
models, remove the torque stay rod to body and
transaxle retaining bolts and nuts and remove the stay
rod from the vehicle.

(17) On 1979-1984 and Utility models, equipped
with four wheel drive proceed as follows:

(a) Working inside the vehicle remove the gear
lever knob.

(b) Remove the floor cover retaining screws and
remove the lever and handbrake covers from the
floor.

(c) Position the selector lever in four wheel drive
position.

(d) Remove the selector control rod to selector/
transaxle control rod retaining nuts.

() Remove the sclector lever pivot bracket to
floor retaining bolts and remove the lever assembly.
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(f) Remove the gear lever rubber boot to floor
retaining screws and remove the rubber boot and
plate.

(g) Remove the gear lever to transaxle shifter
rod lever retaining bolt and nut and remove the gear
lever.

(18) Raise the vehicle to a suitable working height
and support it on chassis stands.

(19) On 1985-1987 Sedan and Station Wagon
models, remove the transaxle to engine retaining bolt
and nut.

(20) On 1979-1984 and Utility models, remove
the hot air intake hose from the exhaust.

(21) Loosen the exhaust engine pipe to engine
retaining nuts.

(22) Remove the engine pipe to intermediate
pipe retaining bolts, springs and nuts.

(23) Remove the engine pipe to support bracket
retaining bolt and nut.

(24) Remove the engine pipe to engine retaining
nuts and remove the engine pipe from the vehicle.

(25) On models equipped with four wheel drive,
remove the intermediate pipe to the rear mufller
retaining bolts and nuts and remove the intermediate
pipe from the vehicle.

(26) On models equipped with four wheel drive,
remove the propeller shaft(s) from the vehicle ensur-
ing that the transaxle aperture is plugged to prevent oil
leakage.
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Underbody view of installed manual transaxle. Two
wheel drive, 1983 model.

(27) On 1979-1984 and Utility models, equipped
with two wheel drive, working under the vehicle
proceed as follows:

(a) Remove the gear lever control rod to joint
bracket retaining bolt and nut and separate the rod.

(b) Removc the transaxle stay rods to stay
bracket retaining nuts and separate the rods. Discard
the retaining nuts.

(28) On 1985-1987 Sedan and Station Wagon
models, working under the vehicle proceed as follows:

(a) Remove the neutral set spring from the
spring retainer.

(b) Remove the control rod to joint bracket
retaining bolt and nut and separate the rod.

(c) On models equipped with two wheel drive,
remove the stay rod to clevis bracket retaining bolt
and nut and separate the rod.

(d) On models equipped with four wheel drive
single ratio, remove the stay rod pin bracket to
transaxle retaining bolts and separate the pin bracket.

(e) On models equipped with four wheel drive
dual ratio, remove the stay rod pin bracket 1o trans-
axle retaining bolts and separate the pin bracket.

(f) Remove the clevis pin from the selector lever
control rod to the transaxle and scparate the control
rod.

(g) On modcls equipped with four wheel drive
single ratio, remove the vacuum hoses from the
vacuum Servo unit.

(29) On 1979-1984 and Uiility models, proceed
as follows:

(a) Remove the stabiliser bar to chassis retain-
ing bolts and nuts and remove the clamps and rubbers
noting their installed position.

(b) Remove the stabiliser bar to radius rod
retaining bolts and nuts and remove the clamps and
rubber noting their installed position. Remove the
stabiliser bar from the vehicle.

(30) On 1985-1987 Sedan and Station Wagon
models, remove the stabiliser bar link plates to control
arm retaining bolts and nuts and separate the stabi-
liser bar. Discard the retaining nuts.

(31) Remove the control arms to front cross-
member retaining bolts and nuts and lower the arms.
Discard the retaining nuts.

(32) On 1985-1987 Sedan and Station Wagon
models, remove the handbrake cable bracket to con-
trol arm retaining bolts and nuts and scparate the
cable and lower the arms.

(33) Using a suitable drift drive the axle shaft to
drive shaft retaining pins from the axle and drive
shafts. Discard the retaining pins.

(34) Pushing the rear of the front wheels out-
wards separate the axle shafts from the drive shafts.

(35) On 1979-1984 and Utility models, remove
the handbrake cable to chassis retaining bolt and nut
and disconnect the cable.

Underbody view of installed manual transaxle. Four
wheel drive, dual ratio, 1983 model.
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DRIVE OVERDRIVE

rocor oont /|
N

CENTRE MARKING CENTRE TOE

Crownwheel Tooth Marking for Correctly Adjusted Crownwheel and Pinion. Marking will be slightly Closer to Toe

of Tooth on Overdrive or Concave Side. Changes in Thickness of Pinion Positioning Shims will Affect Tooth Marking

on Overdrive to Greater Extent than on Drive or Convex Side of Tooth. Changes in Backlash have a more Pronounced
Effect on Drive Side Markings (All models.

80/P83

TOE LOW HEEL LOw

Low Profile Marking on Both Sides of Tooth. Rectify by Reducing Thickness of Pinion Positioning Shims and Reset
Backlash {All models.)

HEEL HIGH TOE HIGH

High Profile Marking on Both Sides of Crownwheel Tooth. Rectify by Increasing of Pinion Positioning Shims and Reset
Backlash (All moc{els,)

TOE CENTRE TOE SLIGHTLY LOW

Toe Marking on Drive Side and Low Profile Marking on Overdrive Side of Crownwheel Tooth. To Rectify, Increase
Backlash. It may be Necessary to Increase Thickness of Pinion Positioning Shims to Maintain Backlash within Specified
Limits (All models.)

TOE OF TOOTH / i O \
RN

HEEL CENTRE HEEL SLIGHTLY HIGH

Heel Marking on Drive Side and High Profile Marking on Overdrive Side of Crownwheel Tooth. To Rectify, Reduce
Backlash. It may be Necessary to Decrease Thickness of Pinion Positioning Shims to Maintain Backlash within Specified
Limits {(All models.)
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(36) Remove the rear crossmember to transaxle
retaining nuts.

(37) On 1985-1987 Sedan and Station Wagon
models, remove the transaxle to engine retaining nuts.

(38) Using a transmission jack, support the
weight of the transaxle.

(39) Remove the rear crossmember to chassis
retaining bolts and remove the crossmember.

(40) On 1985-1987 Sedan and Station Wagon
models, remove the rigid crossmember to chassis
retaining bolts and remove the crossmember.

(41) On models equipped with four wheel drive,
disconnect the wiring from the four wheel drive
switch.

(42) Remove the transaxle to engine retaining
bolts and nuts and carefully separate it from the
engine.

(43) Carefully lower the transaxle ensuring it does
not foul any component and withdraw it from the
vehicle.

(44) Thoroughly clean the exterior of the trans-
axle assembly in a suitable solvent ensuring no foreign
object or liquid enters the transaxie. Check the trans-
axle cases for cracks and damage, renew as necessary.

The design of the transaxle necessitates fine
tolerances and adjustments and many checks and
adjustments are required during the overhaul of the
transaxle. During the checks and adjustments, the use
of specialised skills and equipment are essential and it
1s recommended that transaxle assembly repairs
should be referred to a suitable specialised workshop.
Specifications and a tooth marking chart are included
in this section for those who may feel competent and
sufficiently equipped to undertake the operation.

TO INSTAL

(1) Apply grease to the input shaft splines,
bearing retainer exterior tube and the clutch release
lever pivot point.

(2) Ensure that the mating surfaces of the trans-
axle and the flywheel housing are clean and free of
burrs and paint.

(3) Using the transmission jack, position the
transaxle under the vehicle for entry onto the engine.

(4) Guide the transaxle forward to enter its
input shaft into the clutch assembly and spigot bear-
ing in the crankshaft/flywheel. Carefully guide the
transaxle forward until it locates on the dowels and
abuts the face of the flywheel housing.

NOTE: If the transaxle will not slip forward,
simultaneously turn both transaxle shafts
until the input shaft splines engage the
driven plate splines.

(5) Instal the right hand retaining bolts and nuts
and lower retaining nuts to the transaxle and engine
and tighten them securely.

(6) Instal the rear crossmember to the transaxle

and instal the new retaining nuts and tighten them to
Specifications.

(7) Instal the rear crossmember to chassis and
instal the retaining bolts and tighten them to Specifi-
cations.

(8) On 1985-1987 Sedan and Station Wagon
models, instal the rigid crossmember to the chassis
and instal the retaining bolts and tighten them to
Specifications.

(9) Remove the transmission jack.

On 1979-1984 and Utility models, instal the
handbrake cable to the chassis and instal the retaining
bolt and nut and tighten the nut securely.

(10) Push the outside of the front wheels inwards
and instal the axle shafts to the drive shafts ensuring
the retaining pin holes are aligned.

(11) Instal new steel roll retaining pins to the axle
and drive shafts.

(12) Instal the control arms to the front cross-
member and instal the retaining bolts and new nuts
and tighten them securely.

(13) On 1979-1984 and Utility models, proceed
as follows:

(a) Instal the stabiliser bar, rubbers and clamps
to the chassis and instal the retaining bolts and nuts
and tighten them to Specifications. Ensure that the
rubbers are installed with their compliance slits to the
rear.

NOTE: On models equipped with the modi-
fied stabiliser bar to chassis rubber bushes
the compliance slits should be positioned

facing the chassis.
DIPSTICK

ADJUSTER

501/539

HIGH/LOW ROD

TRANSFER ROD
N .

Right hand view of 1986 four wheel drive five speed
dual ratio transaxle removed from the vehicle.

(b) Instal the spacers, rubber bushings and
clamping plates to each end of the stabiliser bar. Instal
the retaining bolts and nuts to each end of the
stabiliser bar and to the control arms. Tighten the nuts
securely.

Ensure that the slits in the rubber bushings face
towards the rear of the vehicle.

(14) On 1985-1987 Sedan and Station Wagon
models proceed as follows:
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(a) Instal the stabiliser bar link plates to the
control arms and instal the retaining bolts and new
nuts and tighten them securely.

(b) Instal the handbrake cable bracket to the
control arm and instal the retaining bolt and nut and
tighten the nut securely.

(15) On 1979-1984 and Utility models equipped
with two wheel drive proceed as follows:

(a) Instal the gear lever control rod to joint
bracket and instal the retaining bolt and nut and
tighten to Specifications.

(b) Instal the transaxle stay rods to the stay
bracket and instal the new retaining nuts and tighten
securely.

(16) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Instal the control rod to the joint bracket and
instal the retaining bolt and nut and tighten to
Specifications.

(b) Instal the neutral set spring to the spring
retainer.

(¢) On models equipped with two wheel drive,
instal the stay rod to the clevis bracket and instal the
retaining bolt and spring retainer/nut and tighten it to
Specifications. Instal the neutral set spring to the
retainer.

(d) On models equipped with four wheel drive,
instal the control rod pin bracket to the transaxle and
instal the retaining bolts and tighten securely.

(e) On models equipped with four wheel drive
dual ratio, instal the selector control rod to the
transfer selector rod and instal the clevis pin and
secure with the split pin.

(17) On models equipped with four wheel drive,
instal the propeller shaft(s).

(18) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Lower the vehicle to the ground and tighten
the control arms to front crossmember retaining bolts
and nuts to Specifications.

(b) Tighten the stabiliser bar linkplate to control
arm retaining bolts and nuts to Specifications.

(¢) Instal the transaxle to engine retaining bolt
and nut and tighten to Specifications.

(d) Raise the vehicle to a suitable working height
and support it on chassis stands.

(19) Position the engine exhaut pipe on its sup-
port bracket and instal the retaining bolt loosely.

(20) Instal the engine pipe and new gasket to the
engine and instal the retaining nuts loosely.

(21) Instal the engine pipe and new gasket to the
intermediate pipe. Instal the retaining bolts, springs
and nuts and tighten securely.

(22) Tighten the engine pipe to engine and sup-
port bracket retaining bolts and nuts and tighten
securely.

(23) On 1979-1984 and Utility models, instal the
hot air intake hose to the exhaust.

(24) On modecls equipped with four wheel drive,

instal the intermediate pipe and a new gasket to the
rear muffler. Instal the retaining bolts and nuts and
tighten securely. Ensure the exhaust is located on the
hangers.

(25) Lower the vehicle to the ground.

(26) On 1979-1984 and Utility models proceed
as follows:

(a) Instal the starter motor to the engine
and instal the retaining bolts and nuts and tighten
securely.

(b) Tighten the transaxle to engine retaining
bolts and nuts to Specifications.

(27) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Instal the torque stay rod to the transaxle and
body. Instal the retaining bolts and nuts and tighten to
Specifications.

(b) Instal the starter motor to the engine. Instal
the retaining bolts and nuts and tighten to Specifica-
tions. Ensure the earth wire is secured by the retaining
nut.

(c) Instal the wiring cables to the starter motor.

(28) On 1979-1984 and Utility models proceed
as follows:

(a) Loosen the stay rod adjusting nut until the
rod is loose on the engine bracket.

(b) Tighten the rear nut and check the clearance
between the washer and rubbers at the engine, it
should be a maximum of 1.2 mm. This is specified as
torque stay rod clearance and is controlled by the
adjusting nut, or the installation of new rubbers.

(c) When adjustment is complete secure the rear
nut and tighten the adjusting nut securcly.

(29) Instal the speedometer cable 1o the transaxle
and tighten the retaining collar securely ensuring that
it is routed under the torque stay rod.

(30) Connect the wiring harness and wiring to the
reverse lamp switch.

(31) Instal the earth wire to the body and instal
the retaining screw and tighten securely.

(32) On 1985-1987 Sedan and Station Wagon
models equipped with CO2 sensors, instal the wiring
to the sensor on the exhaust.

(33) On 1979-1984 and Utility models, instal the
return spring to the clutch releasc lever.

(34) Instal the clutch cable to the cable bracket
and instal the retaining chp.

(35) Instal the clutch cable to the release lever and
instal the domed spacer adjusting nut and locknut to
the cable and adjust the cable and sccure with the
locknut. Refer to the Clutch section.

(36) On models equipped with a Hill Holder,
instal the cable to the release lever and transaxle
bracket and instal the retaining nut and clip to the
cable and bracket.

(37) On 1979-1984 and Utility models equipped
with four wheel drive proceed as follows:

(a) Position the gear lever on the transmission
ensuring the lever dust seal is seated correctly.
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(b) Instal the gear lever to the transaxle shifter
rod lever. Instal the retaining bolt and a new nut and
tighten to Specifications.

(c) Position the selector lever transaxle control
rod in the rubber boot and instal the boot and plate to
the floor. Instal the rubber boot retaining screws and
tighten securely.

(d) Instal the selector lever pivot bracket to the
floor and the selector control rod to the selector
transaxle control rod.

(e) Instal the lever pivot bracket to floor retain-
ing bolts and tighten securely.

(f) Instal the selector control rod to selector
transaxle control rod retaining nut and locknut,
tighten the retaining nut and secure with the locknut.

(g) Instal the floor and handbrake covers and
instal the retaining screws and tighten securely.

(h) Instal the knob to the gear lever ensuring the
markings match the lever movements.

(38) On models equipped with four wheel drive,
connect the wiring to the four wheel drive indicator
switch.

(39) On 1985-1987 Sedan and Station Wagon
models equipped with four wheel drive single ratio,
connect the vacuum hose to the vacuum servo unit.

(40) On 1979-1984 and Utility models, tighten
the control arms to the front crossmember retaining
bolts and nuts to Specifications.

(41) On 1985-1987 Sedan and Station Wagon
models instal the air ducting to the carburettor.

(42) Instal the spare wheel support bracket and
instal the retaining bolts and tighten securely.

(43) Check the transaxle o1l level and top up as
necessary.

(44) Connect the negative battery terminal.

(45) Start the engine and check for exhaust leaks.

(46) Check the clutch and transaxle controls
operations for free and smooth movement.

(47) Instal the spare wheel to the vehicle. On
models equipped with a Hill Holder refer to the
Brakes section.

TO RENEW REAR CASE OIL SEAL —
TWO WHEEL DRIVE

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Remove the transaxle control rod to joint
bracket retaining bolt and nut. Ensure that the bushes
are not mislaid.

(3) Using a suitable drift remove the joint
bracket to transaxle selector rod retaining pin.

(4) Position the transaxle gear lever in a forward
position and remove the joint bracket/sleeve from the
selector rod.

(5) Using a suitable screwdriver or tool, prise
the oil seal out of the rear case and over the transaxle
selector rod. Discard the oil seal.

(6) Check the oil seal running surface on the
transaxle selector rod for wear and damage, renew the

selector rod as necessary. If appropriate refer the
problem to a suitable specialised workshop.

(7) Check the oil seal aperture in the rear case
for wear and damage, renew the rear case as necessary.
If appropriate refer the problem to a specialised
workshop.

(8) Ensure the oil seal aperture is clean and free
from burrs and obstructions.

(9) Apply grease to the inner lips of the oil seal
and position it in the rear case.

(10) Using a suitable tool or tube with the general
dimensions of the oil seal, drive the oil seal into the
rear case ensuring that it is fully home and that the lips
of the seal are facing to the inside.

(11) Instal the joint bracket/sleeve to the trans-
axle selector rod. Align the retaining pin holes and
instal the retaining pin to the selector rod and bracket/
sleeve.

(12) Instal the transaxle control rod to the joint
bracket. Instal the retaining bolt and nut and tighten
to Specifications.

(13) Lower the vehicle to the ground.

TO RENEW REAR EXTENSION OIL SEAL —
FOUR WHEEL DRIVE

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Remove the propeller shaft from the vehicle.

(3) Using a suitable tool or screwdriver prise the
oil seal out of the rear extension and over the transaxle
rear drive shaft. Discard the oil seal.

(4) Check the oil seal running surface on the
propeller shaft(s) for wear and damage, renew as
necessary.

(5) Check the oil seal aperture in the rear exten-
sion for wear and damage, renew the rear extension as
necessary. If appropriate refer the problem 1o a
suitable specialised workshop.

(6) Ensurc that the oil seal aperture is clean and
free from burrs and obstructions.

(7) Apply grease to the lips of the oil seal and
position it on the rear extension.

Using a suitable screwdriver, prise the oil seal from
the rear of the transaxle rear extension.
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(8) Using a suitable tool or a tube with the
general dimensions of the oil seal, drive the oil seal
into the rear extension, ensuring that it is fully home
and that the lips of the seal are facing to the inside.

(9) Instal the propeller shaft(s) and lower the
vehicle to the ground.

4. TRANSAXLE CONTROLS

Special Equipment Required:
To Adjust, 1981-1984 and all Utility Models —
four wheel drive high/low linkage rod
clamp/bracket
To Adjust, 1985-1987 Sedan and Station Wagon
Models — high/low linkage rod locating pin tool,
selector cable vacuum pump

TO REMOVE AND INSTAL

Two Wheel Drive 1979-1984 Models

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Remove the engine exhaust pipes to engine
retaining nuts.

(3) Remove the front exhaust bracket retaining
bolt and nut.

(4) Remove the engine exhaust pipe to interme-
diate pipe retaining bolts and nuts and remove the
exhaust pipe from the vehicle.

(5) Remove the gear lever knob.

(6) Working underneath the vehicle, remove the
neutral set spring from the joint bracket.

(7) Remove the stay bracket to stay rods retain-
ing bolt, nut, bushes and spacer.

(8) Remove the control rod to joint bracket
retaining bolt, nut, resin bushes, rubber bushes and
spacer.

(9) Remove the cushion rubber to floor retain-
ing nut and withdraw the lever assembly from the
floor.

(10) Remove the control rod to transaxle lever

TRANSAXLE REAR CASE

Installed view of 1983 model two wheel drive trans-
axle controls.

retaining bolt, nut, resin bushes, rubber bushes and
spacer. Remove the control rod.

(11) Remove the gear lever plate to stay bracket
retaining bolts and remove the lever and plate.

(12) Remove the cushion, bush, plate and dust
seal from the lever.

(13) Remove the cushion rubber to stay bracket
retaining nut and remove the cushion rubber.

(14) Thoroughly clean all parts except the rubber
components with a suitable solvent and check the
control rod and lever for wear and damage, renew as
necessary.

(15) Check the joint bracket, stay bracket and
plate for wear and damage and renew as necessary.

(16) Check the cushion rubber for wear and
damage, renew as necessary.

(17) Check the bushes, spacer and dust seal for
wear and damage, renew as necessary.

(18) Check the neutral set spring for tension. wear
and damage, renew as necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the cushion rubber to the stay bracket,
ensuring that its locating pin is in the stay hole and
instal the retaining nut and tighten to Specifications.

(2) Instal the bushes and spacer to the stay
bracket ensuring the bush small diameter flange is to
the inside.

(3) Instal the dust seal to the plate and secure
with wire ensuring the wire ends arc at the long side of
the plate.

(4) Apply grease 1o the bush and instal the
cushion, bush and lever to the stay bracket.

(5) Apply sealant 1o the bracket to plate mating
surface and grease to the transaxle lever and plate
contact surface.

(6) Instal the plate and gear lever 1o the stay
bracket ensuring the dust seal wirc ends are to the left
hand side. Instal the retaining bolts and tighten to
Specifications. Check the lever for free smooth move-
ment.

(7) Apply grease to the resin bushes and instal
the bushes and chrome spacer to the lever end of the
rod and the bushes and zinc spacer to the opposite
end.

(8) Instal the control rod to the gear lever and
instal the retaining bolt and a new nut and tighten to
Specifications.

(9) Check that the control rod moves freely and
smoothly on the lever.

(10) Instal the control rod to the joint bracket and
instal the retaining bolt and a new nut from the right
hand side and tighten to Specifications.

(11) Position the gear lever in the floor and instal
the stay bracket to the stay rods. Instal the retaining
bolt and nut and tighten to Specifications.

(12) Instal the cushion rubber on the body and
instal the retaining nut and tighten to the Specifica-
tions.
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(13) Instal the neutral set spring to the joint
bracket.

(14) Instal the locknut and knob to the gear lever
ensuring the knob markings match the lever move-
ment.

(15) Check the gear lever and selector lever oper-
ation functions freely and smoothly.

(16) Instal the engine exhaust pipes and new
gaskets to the engine and instal the retaining nuts
loosely.

(17) Instal the engine exhaust pipe and new
gasket to the intermediate pipe and instal the retain-
ing bolts and nuts loosely.

(18) Instal the engine exhaust pipe bracket retain-
ing bolt and nuts loosely.

(19) Tighten the engine exhaust pipe to interme-
diate pipe retaining nuts securely.

(20) Tighten the exhaust pipe to engine and
exhaust bracket retaining bolts and nuts securely.

(21) Lower the vehicle to the ground.

Two Wheel Drive 1985-1987 Models

(1) Remove the knob from the gear lever.

(2) Raise the vehicle to a suitable working height
and support it with chassis stands.

(3) Working under the vehicle, remove the rear
rigid crossmember retaining bolts and remove the
crossmember.

(4) Remove the neutral set spring from the
retainer bracket and clevis bracket.

(5) Remove the stay rod to clevis bracket retain-
ing bolt and retainer bracket.

(6) Remove the joint bracket to double joint
bracket retaining nut and bolt and rubber bushes.

(7) Remove the cushion rubber to body retain-
ing nut and remove the assembly from the vehicle.

(8) Remove the control rod to gear lever retain-
ing bolt and nut, nylon bushes, rubber bushes and
spacer.

(9) Remove the double joint bracket to control
rod retaining bolt and nut, nylon bushes, rubber
bushes, spacer and remove the bracket.

(10) Remove the lever plate to stay rod retaining
nuts and remove the lever.

(11) Remove the cushion, bush, plate, dust seal
and locking wire from the lever.

(12) Remove the rubber bushes, and spacer from
the stay rod.

(13) Remove the cushion rubber to stay rod
retaining nut and remove the rubber cushion.

(14) Thoroughly clean all parts except the rubber
components in a suitable solvent and check the
control rod and stay rod for wear and damage, renew
as necessary.

(15) Check the double joint bracket, clevis
bracket and lever plate for wear and damage, renew as
necessary.

(16) Check the cushion rubber for wear and
damage, renew as necessary.

(17) Check the bushes, spacers and dust seal for
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wear and damage, renew as necessary.

(18) Check the neutral set spring for tension, wear
and damage, renew as necessary.

(19) Check the gear lever for wear and damage,
renew as necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the cushion rubber to the stay rod and
instal the retaining nut and tighten to Specifications.

(2) Instal the rubber bushes and spacer to the
stay rod.

(3) Instal the dust scal to the plate and secure
with tying wire ensuring the wire ends are at the long
side of the plate.

(4) Apply greasc to the bush and instal the
cushion, bush and lever 1o the stay rod.

(5) Apply a suitable sealant to the stay rod to
plate mating surface and greasc to the transaxle lever
and plate contact surface.

(6) Instal the plate and the gear lever to the stay
rod ensuring the dust seal wire ends are to the left
hand side.

(7) Instal the plate rctaining nuts and tighten
to Specifications. Check the lever operation moves
freely.

(8) Instal the rubber bushes, nylon bushes,
spacer and double joint bracket to the control rod and
instal the retaining bolt and nut and tighten to
Specifications.

(9) Apply grease to the nylon bushes and instal
the nylon bushes, rubber bushes and spacer to the
control rod.

(10) Instal the control rod to the gear lever and
instal the retaining bolt and nut and tighten to
Specifications.
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(11) Check that the control rod moves freely and
smoothly on the lever.

(12) Working under the vehicle instal the double
joint bracket to the joint bracket and instal the
retaining bolt and nut and tighten to Specifications.

(13) Instal the stay rod to the clevis bracket and
instal the bolt and retainer bracket and tighten to
Specifications.

(14) Instal the cushion rubber to the floor and
instal the retaining nut and tighten to Specifications.

(15) Instal the neutral set spring to the retainer
bracket and the double joint bracket ensuring the
longest hook locates on the joint bracket.

(16) Instal the knob to the gear lever ensuring the
knob markings match the lever movement.

(17) Check the gear lever operation functions
freely and smoothly.

(18) Instal the rear rigid crossmember and instal
the retaining bolts and tighten them securely.

(19) Lower the vehicle to the ground.

Four Wheel Drive 1979-1984 and Utility Models

(1) Remove the knob from the gear lever.

(2) Remove the retaining screws from the gear
lever and selector lever covers and remove the covers.

(3} Remove the selector lever control rod to
transaxle control rod retaining nut.

(4) Remove the selector lever pivot bracket to
floor retaining bolts.

(5) On models equipped with dual ratio, discon-
nect the four wheel drive indicator switch wiring and
remove the selector lever assembly from the vehicle.

(6) Remove the floor plate retaining screws and
remove the plate and rubber boot.
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Dismantled view of 1983 model, four wheel drive,
dual ratio transaxle controls.

(7) Remove the gear lever to the shifter rod lever
retaining bolt and nut and remove the gear lever from
the transaxle.

(8) Remove the dust seal and gear lever pivot
bush from the transaxle.

(9) Remove the rubber bushes, resin bushes and
spacer from the gear lever.

(10) Remove the selector lever control rod to
selector lever retaining nut, washer and bush and
separate the control rod from the lever.

(11) Remove the bushes and wave washer from
the selector lever control rod.

(12) Remove the selector lever to pivot bracket
retaining nut and washer.

(13) Remove the resin bushes, rubber bushes and
spacer from the selector lever.

(14) Thoroughly clean all parts except the rubber
components with a suitable solvent.

(15) Check the control rod and levers for wear
and damage, renew as necessary.

(16) Check the pivot bracket for wear and dam-
age, renew as necessary.

(17) Check the bushes and spacers for wear and
damage renew as necessary.

(18) Check the rubber boot and dust seal for
cracks and damage, renew as necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Apply grease to all the resin bushes.

(2) Instal the rubber bushes, resin bushes and
spacer to the gear lever.

(3) Instal the resin bushes, rubber bushes and
spacer to the selector lever.

(4) Instal the wave washer to the selector lever
control rod.

(5) Instal the sclector lever control rod to the
selector lever and instal the new retaining nut and
washer and tighten to Specifications. Ensure the
control rod moves freely and smoothly on the lever.

(6) Instal the selector lever to the pivot bracket
and instal the new retaining nut and tighten it
securely.

(7) Apply grease to the gear lever pivot bush and
position in the transaxle.

(8) Instal the dust seal to the transaxle and
secure it with the retaining clip.

(9) Instal the gear lever to the dust seal and
transaxle.

(10) Instal the gear lever to shifter rod lever,
instal the retaining bolt and nut and tighten io
Specifications.

(11) Instal the floor plate and rubber boot to the
floor ensuring that the selector lever control rod is
protuding from the boot. Instal the retaining screws
and tighten them securely.

(12) Position the selector lever assembly and
instal the selector lever control rod to the selector
control rod and instal the retaining nut and tighten it
to Specifications.
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(13) Ensure that the selector control rod is as far
forward as possible and align the notch on the lower
edge of the selector lever with the pin hole in the pin
bracket. Instal a locating pin to hold the pivot bracket
and selector lever rigid.

(14) Position the pivot bracket on the floor and
instal the retaining bolts and tighten them to the
Specifications.

(15) Remove the locating pin from the pivot
bracket and check that the gear lever and selector lever
operation functions freely and smoothly.

(16) Instal the gear lever and selector lever covers
to the floor and instal the retaining screws and tighten
them securely.

(17) On models equipped with dual range, ensure
that the selector lever and cover have a clearance that
is within the Specifications. This is specified as
selector lever forward clearance and is controlled by
adjusting the location of the selector lever pivot
bracket.

(18) Instal the knob to the gear lever ensuring the
knob markings match the lever movements.

Four Wheel Drive Single Ratio 1985-1987 Models

(1) Disconnect the negative battery terminal
and disconnect the wiring from the four wheel drive
switch.

(2) Raise the vehicle to a suitable working height
and support it on chassis stands.

(3) Working under the vehicle, remove the en-
gine exhaust pipe to intermediate pipe retaining bolts,
springs and nuts.

(4) Remove the intermediate pipe and rear
mufller from the mounting rubbers and secure it away
from the work area.

(5) Remove the rear rigid crossmember retain-
ing bolts and remove the crossmember.

(6) Remove the neutral set spring from the
spring plate.

(7) Remove the control rod to double joint
bracket retaining bolt and nut.

(8) Remove the pin bracket to transaxle retain-
ing bolts.

(9) Remove the cushion rubber to floor retain-
ing nut and remove the assembly from the vehicle.

(10) Remove the nylon bushes, rubber bushes
and spacers from the control rod.

(11) Remove the gear lever plate to stay rod
retaining nuts and remove the gear lever and plate.

(12) Remove the cushion, bush, plate, locking
wire and dust seal from the lever.

(13) Remove the pin bracket to stay rod retaining
nut and remove the spring plate, washers, pin bracket
and bushes from the stay rod.

(14) Thoroughly clean all parts except the rubber
components in a suitable solvent and check the
control rod and stay rod for wear and damage, renew
as necessary.

(15) Check the double joint bracket, pin bracket

Manual Transaxle
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and gear lever plate for wear and damage renew as
necessary.

(16) Check the cushion rubber for wear and
damage, renew as necessary.

(17) Check the bushes, spacer and dust seal for
wear and damage, renew as necessary.

(18) Check the neutral set spring for stretching,
wear and damage, renew as necessary.

(19) Check the gear lever for wear and damage,
renew as necessary.

(20) Check the wiring loom and connector for
damage, renew as necessary.

Installation is a reversal of the removal procedure
with attention 1o the following points:

(1) Instal the cushion rubber to the stay rod and
instal the retaining bolts and nuts and tighten to
Specifications.

(2) Instal the bushes, washers, pin bracket,
spring plate and retaining nut to the stay rod and
tighten the retaining nut to Specifications. Instal the
neutral set spring to the spring plate.

(3) Instal the dust scal to the gear lever plate and
secure it with tying wire, ensure that the wire ends are
at the long side of the plate.

(4) Apply grease to the bush and instal the
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cushion, bush and lever to the stay rod.

(5) Apply a suitable sealant to the stay rod to
plate mating surfaces and grease to the gear lever and
plate contact surface.

(6) Instal the plate and the gear lever to the stay
rod ensuring the dust seal wire ends are to the left
hand side.

(7) Instal the plate retaining nuts and tighten to
Specifications. Check the gear lever operation func-
tions freely and smoothly.

(8) Apply grease to the nylon bushes and instal
the nylon bushes, rubber bushes and yellow spacer to
the transaxle end of the control rod.

(9) Apply grease to the nylon bushes at the lever
end of the control rod and instal the rubber bushes,
nylon bushes and chrome spacer to the control rod.

(10) Instal the control rod to the gear lever and
instal the retaining bolt and nut and tighten to
Specifications.

(11) Check that the control rod moves freely and
smoothly on the lever.

(12) Working under the vehicle, instal the control
rod to the double joint bracket and instal the retaining
bolt and nut and tighten to Specifications.

(13) Instal the pin bracket to the transaxle and
instal the retaining bolts and tighten them to Specifi-
cations.

(14) Instal the cushion rubber to the floor and
instal the retaining nut and tighten it to Specification.

(15) Connect the neutral set spring to the double
joint.

(16) Connect the wiring to the four wheel drive
switch.

(17) Check that the gear lever operation functions
freely and smoothly.

(18) Instal the intermediate exhaust pipe as-
sembly to the mounting rubbers.

(19) Instal the intermediate exhaust pipe and new
gasket to the engine exhaust pipe and instal the
retaining bolts, springs and nuts and tighten them
sccurely.

(20) Instal the rear rigid crossmember and instal
the retaining bolts and tighten them to Specifications..

(21) Lower the vehicle to the ground.

Four Wheel Drive Dual Ratio 1985-1987 Sedan and
Station Wagon Models

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2} Remove the engine exhaust pipe bracket
retaining bolt.

(3)  Loosen the engine exhaust pipes to engine
retaining nuts.

(4) Remove the intermediate pipe to rear
muffler retaining bolts, springs and nuts. Discard the
gasket.

(5) Remove the engine exhaust pipe to engine
retaining nuts and remove the engine pipe and inter-
mediate pipe. Discard the gaskets.
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Installed view of 1986 four wheel drive five speed,
dual ratio transaxle controls. Propeller shaft and cross-
member removed for clarity.

(6) Remove the rear rigid crossmember retain-
ing bolts and remove the crossmember.

(7) Remove the propelier shaft from the vehicle.

(8) Remove the gear lever and sclector lever
knobs.

(9) Remove the retaining screws and remove the
gear lever and selector lever covers from the floor.

(10) Remove the four wheel drive indicator
switch plate to pivot bracket retaining nuts and
remove the switch and plate.

(11) Remove the rubber boot plate o floor retain-
ing screws and remove the plate and boot.

(12) Disconnect the neutral set spring from the
double joint bracket.

(13) Remove the pin bracket to transaxle retain-
ing bolts.

(14) Remove the control rod to double joint
bracket retaining bolt. rubber bushes, nylon bushes,
spacer and nut.
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(15) Remove the selector rod to transaxle selector
rod split pin and clevis pin.

(16) Remove the cushion rubber to floor retain-
ing nut.

(17) Remove the selector lever pivot bracket to
stay rod retaining nuts and remove the transaxle
control assembly from inside the vehicle.

(18) Separate the cushion rubber from the stay
rod and remove it from the assembly.

(19) Remove the control rod to gear lever retain-
ing bolt and nut.

(20) Remove the nylon bushes, rubber bushes
and spacers from the control rod.

(21) Remove the gear lever plate to stay rod
retaining nuts and remove the lever.

(22) Remove the cushion, bush, plate, locking
wire and dust seal from the lever.

(23) Remove the pin bracket to stay rod retaining
nut and remove the retainer plate, washers, pin
bracket and bushes.

(24) Remove the selector rod to selector lever
retaining nut and remove the selector rod.

(25) Remove the selector lever to pivot bracket
retaining bolt and nut and remove the bracket.

(26) Remove the nylon bushes, rubber bushes
and spacer from the selector lever.

(27) Remove the bushes from the selector rod.

(28) Thoroughly clean all parts except the rubber
components in a suitable solvent and check the
control rod, stay rod, and selector rod for wear and
damage, renew as necessary.

(29) Check the double joint bracket, pin bracket,
lever plate, selector lever pivot bracket and switch
plate for wear and damage, renew as necessary.

(30) Check the cushion rubber for wear and
damage, renew as necessary.

(31) Check the bushes, spacers and dust seal for
wear and damage, renew as necessary.

(32) Check the neutral set spring for signs of
stretching, wear and damage, renew as necessary.

(33) Check the gear and selector levers for wear
and damage and renew as necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Apply grease to all nylon bush interior sur-
faces.

(2) Instal the rubber bushes, nylon bushes and
spacer to the selector lever.

(3) Instal the selector lever to the pivot bracket
and instal the retaining bolt and nut and tighten it to
Specifications.

(4) Instal the bushes to the selector rod.

(5) Instal the selector rod to the selector lever
and instal the retaining nut and tighten it to Specifica-
tions.

(6) Instal the bushes, washers, pin bracket, re-
tainer plate and retaining nut to the stay rod and
tighten it to Specifications. Connect the neutral set
spring to the retainer plate.

(7) [Instal the dust seal to the plate and secure it
with tying wire, ensuring that the wire ends are at the
long side of the plate.

(8) Apply grease to the bush and instal the
cushion, bush and lever to the stay rod.

(9) Apply a suitable sealant to the stay rod to
plate mating surfaces and grease to the gear lever and
plate contact surfaces.

(10) Instal the plate and the gear lever to the stay
rod, ensuring the dust scal wire ends are to the left
hand side.

(11) Instal the plate retaining nuts and tighten
them to Specifications.

(12) Check the gear lever operation for free,
smooth movement.

(13) Instal the rubber bushes, nylon bushes and
yellow spacer to the control rod at the gear lever end of
the rod.

(14) At the transaxle end of the control rod, instal
the rubber bushes, nylon bushes and chrome spacer.

(15) Instal the control rod to the gear lever. Instal
the retaining bolt and nut and tighten them to
Specifications.

(16) Instal the selector lever pivot bracket to the
stay rod together with the cushion rubber, instal the
retaining nuts and tighten them to Specifications.
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(17) Check that the control rods moves freely and
smoothly on their levers and instal the transaxle
control assembly into the vehicle.

(18) Working under the vehicle, instal the control
rod to the transaxle selector rod and instal the
retaining clevis pin and split pin.

(19) Instal the transaxle control rod to the double
Joint bracket and instal the retaining bolt and nut and
tighten them to Specifications. Insert the retaining
bolt at the double joint lower side.

(20) Instal the pin bracket to the transaxle and
instal the retaining bolts and tighten them securely.

(21) Connect the neutral set spring to the double
joint bracket.

(22) Instal the cushion rubber to the body and
instal the retaining nut and tighten it to Specifica-
tions.

(23) Instal the propeller shaft.

(24) Instal the engine exhaust pipe with new
gaskets to the engine and instal the retaining nuts
loosely.

(25) Instal the intermediate pipe with a new
gasket to the rear muffler and instal the retaining
bolts, spring and nuts and tighten them securely.

(26) Instal the engine pipe to bracket retaining
bolt.

(27) Tighten the engine pipe retaining nuts and
bracket retaining bolt securely.

(28) Instal the rear rigid crossmember and instal
the retaining bolts and tighten them to Specifications.

(29) Instal the gear lever and selector lever rubber
boot and plate to the floor and instal the retaining
screws and tighten them securely.

(30) Instal the four wheel drive indicator switch
and platc onto the pivot bracket and instal the
retaining nuts and tighten them securely.

(31) Check the operational functions of the gear
and selector levers and the four wheel drive switch.

(32) Instal the gear lever and selector lever covers
to the floor and instal the retaining screws and tighten
them securely.

(33) Instal the knobs to the gear lever and the
selector lever ensuring the knob markings match the
lever movements.

(34) Lower the vehicle 1o the ground.

TO ADJUST FOUR WHEEL DRIVE DUAL
RATIO HIGH/LOW LINKAGE

1979-1984 and Utility Models

With the clutch and four wheel drive selector lever
adjustments correct, the high/low linkage rod should
be checked and adjusted as necessary. The high/low
linkage rod can be adjusted on the vehicle.

(1) Disconnect the negative battery terminal.

(2) Remove the spare wheel from the engine
compartment.

(3) Remove the starter motor retaining bolts
and nuts and withdraw the starter motor, position it
securely on the engine compartment bulkhead.

(4) Disconnect the reverse lamp and four wheel
drive warning switches harness from the harness
retaining clip on the transaxle case.

(5) Loosen the front and rear locknuts of the
high/low linkage adjuster screw.

NOTE: The linkage rod adjuster rear lock-
nut is left hand threaded.

(6) Shorten the linkage rod by turning the ad-
Juster screw one or two turns in a clockwise direction.

(7) Position the selector lever in four wheel
drive low and loosen the transaxle half case/harness
clip retaining bolt and nut.

(8) Using the special linkage rod adjusting tool
to hold the linkage rod secure, remove the rod clamp
and position the bracket between the retaining bolt
head and the transaxle case and the top of the linkage
rod.

(9) Instal the rod clamp to the adjusting tool
bracket and tighten the retaining bolts. Tighten the
transaxle case and rod clamp bolts and nuts sccurely
ensuring that the bracket face firmly abuts the trans-
axle case and holds the linkage rod rigid.

(10) While securing the linkage rod front ball
joint by hand lengthen the linkage rod by turning the
adjuster screw anti-clockwise until the front ball joint
becomes tight.

(11) Turn the adjuster screw clockwise 90 degrees
and while securing the ball joint, tighten the adjuster
screw rear and front locknuts sccurely.

(12) Remove the linkage rod adjusting tool from
the linkage rod and transaxle case. tighten the trans-
axle half case/harness clip retaining bolt and nut to
Specifications.

(13) Instal the reverse lamp and four wheel drive
warning switches harness to the retaining clip.

(14) Instal the starter motor to the engine/trans-
axle and instal the retaining bolt and nuts. Tighten the
retaining bolt and nuts securely.

(15) Connect the negative battery terminal.

(16) Check the operation of the four wheel drive
selection for free and smooth movement.

1985-1987 Sedan and Station Wagon Models

With the clutch, the four wheel drive sclector and
the hill holder adjustment correct, the high/low lin-
kage rod should be checked and adjusted as necessary.
The design of the transaxle and the method of
adjustment necessitates the removal of the transaxle
from the vehicle.

(1) Remove the transaxle from the vehicle as
previously described.

(2) Remove the top cover and gasket from the
transfer case.

(3) Ensure that the curved section of the linkage
rod is horizontal to the transaxle.

(4) Position the transfer rod in four wheel drive
low and instal the special linkage adjusting locating
pin tool in the locating pin holes at the transfer rod on
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View of high/low linkage and adjuster, 1986 model
' shown.

the transfer case in order to hold the transfer rod and
linkage rigid.

(5) While securing the linkage front ball joint by
hand loosen the front and rear locknuts.

NOTE: The linkage rod adjuster rear lock-
nut is left hand threaded.

(6) While holding the front ball joint by hand
turn the adjuster screw: anti-clockwise until the front
ball joint becomes tight.

(7) Turn the adjuster screw clockwise 90 degrees
and while securing the ball joint tighten the adjuster
screw rear and front locknut to Specifications.

(8) Remove the linkage adjusting locating pin
tool from the transaxle.

(9) Check the operation of the four wheel drive
selection for free and smooth movement.

(10) Instal the top cover and gasket to the transfer
case and instal the retaining bolts and tighten to
Specifications.

(11) Instal the transaxle to the vehicle as pre-
viously described.

TO ADJUST FOUR WHEEL DRIVE SINGLE
RATIO CABLE

1985-1987 Sedan and Station Wagon Models

With the electrical components operating correctly
and the vacuum hoses serviceable and secure, the four
wheel drive selection cable should be checked and
adjusted as necessary. The design of the transaxle and
the method of adjustment necessitates the re-
moval of the transaxle from the vehicle.

(1) Remove the transaxle from the vehicle as
previously described.

(2) Using a vacuum pump, apply a vacuum 1o
the outer aperture on the vacuum servo-unit until the
cable is fully extended forward as in the two wheel
drive position and secure the cable.

(3) Loosen the cable adjusting turnbuckle lock-
nuts and using the turnbuckle, shorten the cable until
the turnbuckle becomes tight.

(4) Release the turnbuckle 180 degrees and se-
cure by tightening the locknuts securely.

(5) Usingthe vacuum pump check the operation
of the four wheel selection for free and smooth
movement.

(6) Remove the vacuum pump and instal the
transaxle to the vehicle as previously described.

5. AXLE SHAFTS

Special Equipment Required:
To Remove — Axle shaft puller
To Instal — Axle shaft installing tool

TO REMOVE AND DISMANTLE

It is possible to renew the axle shaft double offset
joint and rubber boot with the axle shaft on the
vehicle. This is achieved by removing the front
exhaust pipe and disconnecting the control arm from
the front crossmember and utilising the appropriate
part of the following procedures for the removal and
installation of the rubber boot and offset joint.

Special care should be taken that the correct
diameter offset joint is installed. The installation of
the incorrect component will result in damage to the
assembly.

(1) Disconnect the negative battery terminal.

(2) Ensure the handbrake 1s fully applied.

(3) Remove the front wheel hub caps where
fitted and remove the axle shaft retaining nut split
pin.

(4) Loosen the road wheel nuts and axle shaft
retaining nut.

(5) Raise the vehicle to a suitable working height
and support it on chassis stands.

(6) Remove the road wheels and release the
handbrake.

(7) Remove the caliper to swivel hub retaining
bolts and remove the caliper. Sccure the caliper away
from the work area ensuring no strain is put on the
flexible hosec.

(8) Rcmove the axle shait retaining nut, spacer,
shaped washer and hub assembly from the axle shaft.

(9) Remove the suspension unit to steering
knuckle retaining bolts and scparate the suspension
unit.

(10) Remove the steering tie rod end to steering
knuckle retaining nut split pin and remove the retain-
ing nut. Separate the tic rod ¢nd.

NOTE: Disconnect the tie rod end ball joint
stud by placing a suitable dolly or hammer
against the side of the steering knuckle
steering eve and striking the opposite side
with a hammer.

(11) Remove the steering knuckle control arm
ball joint retaining bolt and cxpanding the ball joint
retaining gap on the hub scparate the ball joint. Do
not expand the gap any further than 4 mm. This is
specified as the ball joint retaining gap.
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(12) Remove the disc dust cover to steering
knuckle retaining bolt and remove the dust cover.

(13) Using the special axle shaft puller separate
the steering knuckle from the axle shaft and remove it
from the vehicle.

(14) Working under the vehicle and using a
suitable drift, drive the axle shaft to differential drive
shaft retaining pin from the axle and drive shaft,
discard the pin, remove the axle shaft from the
vehicle.

(15) Secure the axle shaft in a suitable vice or
holding fixture and carefully remove the offset joint
rubber boot retaining clips ensuring the boots are not
damaged. Discard the retaining clips.

501/576
CONSTANT VELOCITY JOINT

BOOTS

AXLE SHAFT

SPACER

ELEN

DOUBLE OFFSET JOINT /
NUT  WASHER PIN

View of front axle shaft assembly removed from the
vehicle.

(16) Remove the rubber boot from the joint outer
race and using a suitable screwdriver remove the
retaining snap ring from the outer race.

(17) Mark or note the installed position of the
outer race to the joint cage and remove the outer race
from the axle shaft.

(18) Carefully remove the balls from the joint
cage ensuring they are not mislaid.

(19) Turn the joint cage with its protusion aligned
with its groove on the inner race and remove it to the
rear of the inner race.

(20) Using a suitable pair of snap ring pliers,
remove the inner race retaining snap ring from the
axle shaft and remove the inner race, cage and rubber
boot. Note or mark the installed direction of the cage.

(21) Carefully remove the constant velocity joint

501/578
CONSTANT VELOCITY JOINT

AXLE SHAFT

BOOTS CAGE
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Dismantled view of double offset joint.

rubber boot retaining clips ensuring the boots are not
damaged. Discard the retaining clips.

(22) Remove the constant velocity joint rubber
boots from the axle shaft.

NOTE: The axle shaft constant velocity
Joints are an integral part of the axle shaft
and cannot be dismantled. Any faults found
with the axle shaft assembly will make it
necessary to renew the axle shaft assembly
as a unit. The axle shaft and double offset
Joints can differ in spline numbers and
diameters and if installed incorrectly will
cause damage to the components.

TO CHECK AND INSPECT

(1) Clean all components other than the rubber
boots in a suitable solvent. .

(2) Check the rubber boots for damage and
deterioration, renew as necessary.

(3) Check the axle shaft for bend and damage,
pay particular attention to the splines and retaining
snap ring groove, rencw as necessary.

(4) Check the constant velocity joint for
smoothness of operation damage and corrosion, re-
new the axle shaft assembly as necessary.

(5) Check the double offset joint balls, inner
race and outer race for wear and damage pay particu-
lar attention to the splines and retaining snap ring
groove, renew as necessary. ’

(6) Check the double offset joint outer race
interior splines and retaining pin hole for wear and
damage, rencw as necessary.

TO ASSEMBLE AND INSTAL

(1) Position the rubber boot on the axle shaft
constant velocity joint and pack with Subaru Molylex
No. 2 grease, or alternatively, any molybdenum dis-
ulphide grease.

(2) Position the double offset joint rubber boot
on the centre of the axle shaft and instal the double
offset joint cage to the shaft as noted.

On 1985-1987 Sedan and Station Wagon models,
ensure that the cage is installed with the recessed cut-
out face towards the inner end of the shaft, (towards
the retaining pin boss).

(3) Instal the double offset joint inner race to the
axle shaft and instal the retaining snap ring.

NOTE: The axle shaft, double offset joint
and differential drive shaft splines must
correspond with each other. Special care
should be taken to ensure their dimensions
are correct prior to installation otherwise
damage will occur.

(4) Draw the offset joint cage forward and turn
it to allow its protusion to align with its groove on the
inner race, position it on the inner race,

(5) Apply the recommended grease 1o the cage
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and instal the balls to the cage. Refer to the Lubrica-
tion and Maintenance section,

(6) Instal the outer race to the cage as noted on
removal and instal the retaining snap ring. Ensure that
the retaining snap ring is fully home and that the joint
operates smoothly.

(7) Apply the recommended grease to the outer
race and rubber boot interiors. Position the rubber
boot on the offset joint.

(8) Instal new retaining clips to the rubber boots
ensuring they are located on their axle shaft grooves.
Ensure the rubber boots inner retaining clips are
located correctly in accordance with Specifications.

(9) Instal the axle shafts to the differential drive
shafts ensuring the retaining pin holes are aligned and
instal the new retaining steel roll pins.

(10) Position the steering knuckle on the axle
shaft and using the special axle shaft installing tool
instal 1t to the axle shaft threads.

Secure the axle shaft installing tool centre threaded
bolt and unscrew the outer sleeve from the threaded
bolt until the shaft 1s fully pulled through. Alterna-
tively using suitable spacers and a washer on the axle
shaft abutting the steering knuckle, instal the retaining
nut and pull the shaft through the knuckle.

(11) Instal the control arm ball joint to the
steering knuckle and instal the retaining bolt and
tighten to Specifications.

(12) Instal the suspension unit in the steering
knuckle and instal the clamp and retaining bolts and
tighten to Specifications.

(13) Instal the tie rod end to the steering knuckle
and instal the retaining nut and tighten it to Specifica-
tions. Tighten the retaining nut a maximum of a
further 60 degrees to align the holes and secure it with
the split pin.

(14) Remove the installing tool/spacers and instal
the disc dust cover and instal the retaining bolt and
tighten to Specifications.

(15) Instal the hub onto the axle shaft ensuring it
1s fully home by turning during installation.

(16) Instal the caliper to the steering knuckle and
instal the retaining bolts and tighten to Specifications.

(17) Connect the handbrake cable to the caliper
and secure the outer cable with the retaining clip.

501/571

UNIVERSAL JOINTS

SHAFT BEARING K

Dismantled view of propeller shaft and components,
1986 model shown.

(18) Instal the shaped spacer, washer and retain-
ing nut to the axle shaft. Tighten the retaining nut to
Specifications.

(19) Tighten the retaining nut a maximum of a
further 30 degrees to align the holes and secure the nut
with the split pin.

NOTE: Ensure the spacer is installed with
the painted front face to the retaining nult.

(20) Instal the road wheels and lower the vehicle
1o the ground.

6. PROPELLER SHAFT

TO REMOVE AND INSTAL

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Apply identifying marks on the propeller
shaft flange and rear axle drive pinion flange to ensure
the propeller shaft is installed in its original position.

(3) Remove the retaining bolts and nuts from
the propeller shaft and rear drive pinion flanges and
withdraw the propeller shaft from the transaxle.

fui

,_

M ALIGNMENT MARKS

Mark the installed position of the propelier shaft
mating flanges to ensure correct installation.

On 1985-1987 Sedan and Station Wagon models,
remove the propeller shaft centre bearing to chassis
retaining bolts and remove the propeller shaft
assembly from the vehicle.

Ensure the propeller shaft aperture 1s plugged to
prevent the loss of lubricant and the entry of dirt.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the propeller shaft according to the
identifying marks made during removal and tighten
the retaining bolts and nuts to Specifications.

(2) Onthe 1985-1987 Sedan and Station Wagon
models, instal the centre bearing assembly to the
chassis and instal the retaining bolts and tighten them
to Specifications.

TO RENEW UNIVERSAL JOINTS

On 1979-1984 and Utility models. in the event of
the universal joint being worn or the trunnion bearing
cups having excessive e¢nd float. the joint can be
renewed and the bearing cup ¢nd float controlled by
the use of selective fit retaining snap rings.
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NOTE: Each universal joint is serviced as a
kit which includes trunnion, four needle
rollers bearings and cups, seals and snap
rings. It is not practicable to dismantle a
universal joint unless the components are to
be renewed.

Do not hold the propeller shaft or the
interior splined tube too tightly in the vice as
damage and distortion will result.

501/1459
SNAP RINGS

SNAP RINGS

Dismantled view of propeller shaft universal joint,
1983 model shown.

On 1985-1987 Sedan and Station Wagon models,
the trunnion bearing cups are retained by the top
surface of the yoke, which is staked over during
manufacture and if worn or faulty it is necessary to
renew the propeller shaft as a unit.

(1) Remove the propeller shaft from the vehicle
as previously described.

(2) Remove the trunnion bearing cup retaining
snap rings from the propeller shaft.

(3) Support the propeller shaft in a suitable vice
or holding fixture and using a suitable drift, tap one of
the bearing cups in to drive the trunnion and other
bearing cup out of the yoke.

(4) Again using the drift, tap the trunnion of the
bearing cup just removed to drive the other cup back
into and then out of the yoke.

NOTE: The propeller shaft is balanced to
fine tolerances and must not be dented or
otherwise damaged.

(5) Manoeuvre the yoke and trunnion out of the
propeller shaft yoke.

(6) Repeat this procedure with the other univer-
sal joints.

(7) Clean and remove all burrs from the bearing
cup apertures in the yokes.

The assembly procedure is the reversal of the
dismantling procedure with attention to the following
points:

(1) Ensure that the needle rollers in the bearing
cups are not out of alignment and lubricate the needle
rollers with grease.

(2) Ensure the bearing cup end float is not more
than 0.02 mm and that the retaining snap rings are
correctly located.

NOTE: Whilst using selective fit retaining
snap rings to control the trunnion bearing
cup end float in the yoke, the same thickness
of selective fit snap rings must be installed
on both sides of the voke.

TO REMOVE AND INSTAL CENTRE BEARING
ASSEMBLY

(1) Remove the propeller shaft from the vehicle
as previously described.

(2) Secure the propeller shafts in a suitable vice
or holding fixture and remove the front to rear
propeller shaft retaining bolts and nuts. Separate the
propeller shafts.

(3) Support the front propeller shaft in a suitable
vice or holding fixture and remove the bearing/flange
retaining nut, discard the retaining nut.

(4) Apply identifying marks to the flange and
shaft to ensure the flange is installed to the original
serrations on the propeller shaft during assembly.

(5) Using a copper hammer remove the flange,
washer and centre bearing from the propeller shaft.

(6) Check the propeller shaft serrations, splines
and bearing contact surfaces for wear and damage,
renew as necessary.

(7) Check the flanges and interior serrations for
wear and damage, renew as necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Apply molybdenum disulphide grease to
both faces of the washer and instal the bearing
assembly, washer and flange to the propeller shaft.
Ensure that the flange is installed 1o the correct
propeller shaft serrations as marked prior to removal.

(2) Instal the new bearing/flange retaining nut
and tighten it to Specifications and secure by staking
the retaining nut.

" (3) Position the propeller shafts and instal the
retaining bolts and nuts. Ensure the propeller shafts
are connected as marked prior to removal and tighten
retaining bolts and nuts to Specifications.

(4) Position the propeller shaft on the vehicle
and instal the centre bearing to chassis retaining bolts
and nuts and tighten to Specifications.

(5) Instal the propeller shaft to differential drive
pinion flange retaining bolts and tighten them to

Specifications. 501/573

FLANGE

Dismantled view of propeller shaft centre bearing and
components, 1986 model shown.
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SPECIFICATIONS

Type .o Two and four wheel drive,
3 speed, two phase torque
converter coupling
Operation ................. Automatic hydraulic
Band adjustment ....... Tighten adjuster to 9 Nm
and back off 2 turns

Torque stay rod rubber clearance:

1979-1984 and all

Utility models . ................. 0.8-1.2 mm

TORQUE WRENCH SETTINGS

Brake band adjuster locknut .............. 28 Nm
Drive plate to crankshaft bolts:

1979-1984 and all Utility models . .... 53 Nm

1985-1987 Sedan and Station Wagon

models .................. ... ... .... 75 Nm
Torque converter to drive plate bolts .. .. .. 26 Nm
Oil pan to transaxle case bolts ............. 5 Nm

1. AUTOMATIC TRANSAXLE
TROUBLE SHOOTING

NOTE: The following faults can be caused
by conditions that may be rectified within
the scope of the information given in this
section.

NO DRIVE IN D RANGE

(1) Low fluid level in transaxle: Check fluid
level in transaxle and top up.

(2) Disconnected or incorrectly adjusted control
linkage: Check and connect or adjust as necessary.

(3) Incorrect transmission fluid: Check and
drain and fill with the correct quantity and grade of
fluid. Refer to the Lubrication and Maintenance
section.

NO REVERSE DRIVE IN R RANGE

(1) Low fluid in transaxle: Check fluid level in
transaxle and top up.

(2) Brake band adjustment incorrect: Check and
adjust brake band.

(3) Disconnected or incorrectly adjusted control
linkage: Check and connect or adjust as necessary.

NO FOUR WHEEL DRIVE SELECTION

(1) Transfer solenoid faulty or wiring discon-
nected: Check and connect wiring or renew transfer
solenoid.

SLIPPING OR ROUGH IN UPSHIFT

(1) Low fluid level in transaxle: Check fluid
level 1n transaxle and top up.

(2) Incorrect transmission fluid: Check and
drain and fill with the correct quantity and grade of
fluid. Refer to the Lubrication and Maintenance
section.

(3) Brake band adjustment incorrect: Check and
adjust brake band.

(4) Vacuum modulator punctured or pipe dis-
connected: Check and connect or renew as necessary.

501/1630

.

501/1637

MODULATOR

Check for vacuum and oil leaks at the vacuum modu-
lator.
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NO TRANSAXLE KICKDOWN

(1) Kickdown switch or solenoid faulty or dis-
connected: Check and connect or remove and check
solenoid operation.

(2) Brake band adjustment incorrect: Check and
adjust brake band.

(3) Vacuum modulator punctured or pipe dis-
connected: Check and connect or renew as necessary.

ENGINE WILL NOT START IN N OR P
POSITION OR WILL START IN ANY POSITION

(1) Linkage incorrectly adjusted: Adjust linkage.
(2) Neutral safety switch faulty: Check and re-
new as necessary.

2. DESCRIPTION

The transaxle is a three speed automatic unit
consisting of a torque converter, compound planetary
train, two multiple-disc clutches, one way sprag
clutch, a multi-disc brake and one band brake
assembly.

An internal oil pump operated by a drive shaft
located in an inner and outer gear turning in the
transaxle cover/intermediate plate supplies lubricat-
ing oil and oil pressure to the transaxle. From 1983
models onward, a four wheel drive transaxle is optional
with the oil pump located in the intermediate case
between the transaxle and transfer case.

The cooling of the transmission fluid/oil is
achieved by circulating the fluid through an oil cooler
which is an integral part of the left hand side of the ra-
diator. The fluid level can be checked by the means of
a dipstick in a filler tube located at the left hand rear
side of the engine.

The vacuum modulator located on the side of the
transaxle, is operated by the inlet manifold vacuum.
The modulator regulates the oil pressure in the
transaxle.

The transfer solenoid located on the rear of the
transaxle, controls the selection of four wheel drive.,
The solenoid, operated by the depression of the four
wheel drive switch on the selector lever, operates a
transfer valve which allows fluid pressure to the
transfer clutch to engage the rear drive.

The transmission selector lever is marked 1, 2,
D (drive), N (neutral), R (reverse) and P (park). The
neutral safety switch located at the selector lever
allows the engine to be started only when the selector
lever is in the P or N position.

On four wheel drive models, the four wheel drive
switch is located on the selector lever grip, the switch
when depressed, engages and disengages four wheel
drive as well as illuminating the four wheel drive
indicator lamp. On 1985-1987 Sedan and Station
Wagon four wheel drive models, an additional switch
i1s installed on the instrument cluster surround or the
centre console for the automatic selection of four

wheel drive when the four wheel drive switch on the
selector lever is in the two wheel drive position.

When the automatic selector switch is on, four
wheel drive selection will be made and the warning
indicator lamp illuminated when the brake or throttle
pedals are fully depressed or the windscreen wipers
switched on. When reverse gear is selected, two wheel
drive is automatically selected until a forward range
selection is made which will illuminate the indicator
warning lamp.

When operated, the four wheel drive switch at the
lever grip selects four wheel drive regardless of the
automatic selector switch position. Four wheel drive
selection is indicated by a light shock on engagement
and can be selected when the vehicle is in motion.

Four wheel drive models with a damaged or
inoperative transaxle should only be towed with the
road wheels having no contact with the road surface or
the vehicle carried completely by another vehicle to
avoid further damage to the transaxle. Two wheel
drive models with a damaged or inoperative transaxle
can be towed with the selector lever in the N position,
provided the distance does not exceed 10 km or a
speed of 30 km/h. In the event of a longer distance the
vehicle must be towed by lifting the front of the
vehicle.

When tuning or testing the engine, the handbrake
must be fully applied and the sclector lever in P or N
position otherwise the vehicle will be set in motion
when the engine speed is increased. It is not possible
to start the engine by either towing or pushing the
vehicle.

3. TRANSMISSION FLUID

Only the recommended transmission fluid speci-
fied by the manufacturer should be used when topping
up or changing the fluid in the system. Refer to the
Lubrication and Maintenance section.

TO CHECK AND TOP UP

(1) Place the vehicle on a level floor. open the
bonnet and clean around the dipstick/filler tube to
ensure that no dirt or forcign matter enters the
transmission,

NOTE: When working on automatic trans-
missions it is essential that thorough clean-
liness is observed and that no dirt or used
transmission fluid be allowed to enter the
transmission.

(2) Place the selector in P and ensure the hand-
brake is fully applied.

(3) Move the selector lever through each gear
range and return it to the P position.

(4) Check the fluid level with the engine running
at idle ensuring the dipstick is fully inserted in the
dipstick filler tube.
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DIPSTICK

. ‘ 501/1627
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View showing location of transmission fluid dipstick.

NOTE: The fluid level should be checked
after approximately 10 minutes driving on
the road.

If the vehicle has been driven at high
speed, in hot weather or has had a load in
tow, sufficient time should be allowed to
elapse to permit the transaxle to cool down
before commencing the fluid level check.

(5) Withdraw the dipstick and check the fluid
level reading. The level mark should read above the
centre of the upper and lower dipstick marks, if the
level is low, stop the engine and remove the dipstick
from the dipstick filler tube.

(6) Using a suitable funnel, top up the transmis-
sion fluid with the recommended grade and quantity
of fluid through the dipstick/filler tube.

(7) If the level reading is too high, ensure that
the engine has cooled down as previously described
and recheck the fluid level.

(8) Ifthe fluid level again reads too high, a small
amount of fluid may be drained from the transaxle.

(9) Instal the dipstick, start the engine and
recheck the fluid level.

TO DRAIN AND REFILL

The transaxle fluid is normally only renewed at
the manufacturers recommended frequencies or when
the transaxle assembly is overhauled. Refer to the
Lubrication and Maintenance section.

When the transaxle is removed for repairs the
torque converter, oil cooler and the fluid pipes should
be cleaned and flushed out to remove any sludge or
obstruction. After transaxle overhaul, instal the cor-
rect quantity and grade of transmission fluid into the
transaxle.

(1) Allow the transaxle to cool and raise the
vehicle to a suitable working height and support it on
chassis stands.

(2) Place a suitable drain tin beneath the trans-
axle and remove the transaxle oil pan drain plug
allowing the fluid to drain into the tin.

Installed view of transaxle drain plug.

(3) When the fluid has completed draining,
instal the drain plug and a new sealing washer and
tighten securely.

(4) Lower the vehicle to the ground, ensuring
that it is level and refill the transaxle with the correct
quantity and grade of automatic transmission fluid.
Refer to Lubrication and Maintenance section.

(5) Start the engine and warm the transmission
fluid to the normal operating temperaturc. Operate
the transaxle selector lever through all the ranges.

(6) Check the fluid level with the dipstick and
top up as necessary.

4. BRAKE BAND

Special Equipment Required:
To Adjust — Suitable torque wrench

TO ADJUST

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Working under the vehicle, hold the brake
band adjuster screw and loosen off the adjuster
locknut.

NOTE: Do not loosen the adjuster screw
excessively or the brake band strut or piston
will drop out of position.

Installed view of brake band adjuster screw on left
hand side of transaxle.
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(3) Using a suitable torque wrench, tighten the
adjuster screw to the Specifications and back off two
turns.

(4) Hold the adjuster screw and tighten the
adjuster locknut to the Specifications.

5. KICKDOWN SOLENOID

TO REMOVE AND INSTAL

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Using a suitable drain tin drain approxi-
mately one litre of fluid from the transaxle.

(3) Ensuring the ignition is Off, disconnect the
solenoid wiring and unscrew the solenoid from the
transaxle.

(4) Carefully clean the solenoid valve in a suit-
able solvent and check its operation by energising its
circuit, renew as necessary.

The installation procedure is a reversal of the
removal procedure with attention to the following
points:

(1) Ensure that no dirt or foreign matter enters
the transaxle assembly.

(2) Lower the vehicle to the ground and top up
the transmission fluid as necessary.

t MODULATOR
7 501/1117

Installed view of vacuum modulator and kickdown
solenoid.

6. VACUUM MODULATOR

TO REMOVE AND INSTAL

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.

(2) Working under the vehicle use a suitable
drain tin and drain approximately one litre of fluid
from the transaxle.

(3) Loosen the vacuum pipe retaining bolts at
the governor and transaxle and move the pipe, hose
and bracket away from the vacuum modulator.

(4) Carefully unscrew the vacuum modulator
from the transaxle.

(5) Remove the diaphragm sealing ring and
piston rod from the transaxle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that no dirt or foreign matter enters
the transaxle assembly.

(2) Lower the vehicle to the ground and top up
the transmission fluid as necessary.

7. FOUR WHEEL DRIVE TRANSFER
SOLENOID

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Remove the spare wheel from the engine
compartment.

(3) Loosen the torque stay rod retaining bolts
and/or nuts to allow the transaxle to move slightly to
one side.

(4) Disconnect the transfer solenoid wiring and
suspend the wiring harness away from the work area.

(5) Remove any cables from the transaxle which
will restrict its movement.

(6) Raise the vehicle to a suitable working height
and support it on chassis stands.

(7)  Working under the vehicle using a suitable
drain tin and drain approximately one litre of fluid
from the transaxle.

(8) Using a jack, support the weight of the
transaxle under the oil pan. Insert a block of wood
between the oil pan and the jack.

(9) Remove the crossmember to transaxle re-
taining nuts.

(10) Remove the crossmember to chassis retain-
ing bolts and remove the crossmember from the
vehicle.

(11) Remove the cable from the clamp and move
it away from the work area.

(12) Move the transaxle to the left sufficiently to
gain access to the transfer solenoid and secure it by
inserting a block of wood between the transaxle and
the vehicle body. Carefully remove the transfer sole-
noid from the transaxle.

Installed view of four wheel drive transfer solenoid.
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Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that no dirt or foreign matter enters
the transaxle assembly.

(2) Lower the vehicle to the ground and top up
the transmission fluid as necessary.

8. AUTOMATIC FOUR WHEEL DRIVE SWITCH

TO REMOVE AND INSTAL

1985-1986 Sedan and Station Wagon Models
(1) Disconnect the negative battery terminal.
(2) Using a suitable screwdriver carefully prise
the automatic switch from the instrument cluster
surround or, on later models, the console.
(3) Remove the wiring connector from the rear
of the switch and remove the switch from the vehicle.
Installation is a reversal of the removal procedure.

1987 Sedan and Station Wagon Models
(1) Disconnect the negative battery terminal.
(2) Remove the instrument cluster surround as
described in the Electrical System section and remove
the switch from the instrument cluster surround.
Installation is a reversal of the removal procedure.

View of 1985 model four wheel drive automatic
selector switch partially removed from the instrument
cluster surround.

9. NEUTRAL SAFETY SWITCH

The neutral safety switch is situated on the side of
the transmission selector lever and is not adjustable or
repairable, for the removal and instailation procedure
reference should be made to the Selector Lever and
Linkage heading later in this section.

TO TEST

(1) Remove the retaining screws and remove the
centre console from the vehicle. Refer to the Body
section if necessary.

(2) Lift the floor mat and disconnect the neutral
safety switch wiring connector.

SWITCH
501/1636

FLOOR BRACKET

Installed view of neutral safety switch and selector
lever floor bracket.
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®

lllustration showing neutral safety switch end of
wiring connector, 1985-1987 models.

(3) Using a suitable circuit continuity tester,
connect the leads to the terminals on the neutral safety
switch side of the connector as follows:

(a) On 1979-1984 and all Utility models, con-
nect one lead to the black/white wiring terminal and
the other lead to the black/yellow wiring terminal.

(b) On 1985-1987 Sedan and Station Wagon
models, connect one lead to the terminal marked 8
and the other lead to the terminal marked 9.

(4) Have an assistant sclect Park and Neutral in
turn. Continuity should exist between the black/white
and black/yellow wiring terminals or between wiring
terminals 8-9 in the P and N positions only.

(5) Select Reverse and proceed as follows:

(a) On 1979-1984 and all Utility models, con-
nect one lead to the green/yellow wiring terminal and
the other lead to the blue/white wiring terminal.

(b) On the 1985-1987 Sedan and Station Wagon
models, connect one lead to the terminal marked 10
and the other lead to the terminal marked 1.

(6) Continuity should exist between the green/
yellow and the blue/white terminal or between wiring
terminals 10-11 in the R position only.

(7) To test the operation of the indicator lamp
circuits on 1985-1987 Sedan and Station Wagon
models, proceed as follows:

(a) Selecting P, R, N, D, 2 and |. in sequence
with one test equipment lead on connector terminal
number | and the other lead on connector terminals
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numbers 2, 3. 4, 5. 6, 7, also in sequence. Continuity
should exist in each lever position.

(8) Ifthe test equipment fails to show continuity
in any of the above tests, the neutral safety switch will
require renewal.

10. SELECTOR LEVER AND LINKAGE

TO REMOVE AND DISMANTLE

(1) Remove the centre console as described in
the Body section.

(2) Disconnect the indicator lamp neutral safety
switch and where installed, the four wheel drive
switch wiring,

(3) Remove the floor bracket to floor retaining

SCrews.

OUR WHEEL
DRIVE BUTTON

SELECTOR QUADRANT

501/824

Installed view of selector lever, 1986 four wheel drive
model shown.

(4) Raise the vehicle to a suitable working height
and support it on chassis stands.

(5) Working under the vehicle, remove the con-
trol rod to the selector lever retaining pin split pin and
disconnect the control rod.

(6) Remove the control rod connector to trans-
axle selector arm retaining split pin and remove the
rod from the vehicle.

(7) Remove the bush from the selector arm.

(8) Working inside the vehicle, remove the
screws retaining the selector lever assembly to the
vehicle floor and remove the assembly from the
vehicle.

(9) On two wheel drive models proceed as
follows:

(a) Remove the lever grip to lever retaining
screws and remove the grip.

(b} Remove the button and spring from the grip.

(10) On four wheel drive models proceed as
follows:

(a) Remove the four wheel drive switch and
retaining spring clip or, on later models the retaining
screw and withdraw the switch.

(b) Rcmove the wiring to switch retaining
screws and remove the switch from the lever.

(c) Remove the lever grip to lever retaining
screws and remove the grip.

(d) Remove the button and spring from the grip.

(11) Remove the control rod bush from the lever.

(12) Remove the indicator cover to floor bracket
retaining screws and remove the cover.

(13) Remove the neutral safety switch to floor
bracket retaining bolts and remove the switch.

(14) Using a suitable drift drive the selector lever
detent pin from the lever sufficiently to clear the guide
plate. Do not drive the retaining pin out completely at
this stage.

(15) Remove the selector lever to floor bracket
retaining pivot bolt and nut and remove the lever,
rubber boot and spacer from the bracket.

NOTE: Do not remove the bushes from the
selector lever.

(16) Using a suitable screwdriver, press the lever
rod down on its spring and drive the selector lever
detent pin from the rod and the lever.

BUTTON

SPRING

=

SWITCH

LD:25

SPLIT PIN SPACER \\
BUSH CONNECTOR \\ /\( )
N BUSH N
b R
—(§ Sy
WA/R NUTS & w
l__—“_—_’_-:'

. SPLIT PIN

%52

NUT ="

CONTROL ROD

lllustration of dismantled view of transaxle selector
lever and linkage, 1985--1987 models.
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(17) Remove the rod and spring from the lever
interior.

(18) Check the sliding fit of the button in the grip,
renew as necessary.

(19) Check the rods, lever, connector and clevis
for wear and damage, renew as necessary.

(20) Check the lever grip, button, switch, indica-
tor and neutral safety switch for cracks and damage,
renew as necessary.

(21) Check the bushes for wear and damage,
renew as necessary.

(22) Check the springs for damage and loss of
tension, renew as necessary.

TO ASSEMBLE AND INSTAL

(1) Apply grease to the large diameter ends of
the lever interior rod, the surface of the spacer, the
spacer contact surface of the rubber boot and the coils
of the springs.

(2) Instal the control rod bush to the selector
lever.

(3) Instal the spring and lever rod into the
interior of the lever, align the detent pin holes on the
rod and lever and instal the detent pin. Ensure that the
pin is entered from the right hand side and is flush
with the left hand side of the lever. Do not drive the
pin fully home at this stage.

(4) Instal the spacer and rubber boot to the lever
ensuring the boot is installed from the bottom and
locates on the lever pivot bolt left hand protusion.

(5) Instal the selector lever and rubber boot to
the floor bracket and instal the retaining pivot bolt
and nut and tighten securely.

(6) Using a suitable drift drive the detent pin
fully home until it is flush with the lever right hand
side and enters the guide bracket on the left hand side
of the floor bracket.

(7) Check the movement of the neutral safety
switch mechanism and temporarily secure the moving
plate by installing a 2 mm diameter pin through the
moving plate to the switch base plate.

(8) Position the selector lever in Neutral and
instal the neutral safety switch to the floor bracket
ensuring the switch locating pin locates on the
bracket.

(9) Instal the neutral safety switch to floor
bracket retaining bolts and tighten to the Specifica-
tions. Remove the pin.

(10) On models equipped with two wheel drive
proceed as follows:

(a) Instal the spring and button to the lever grip.

(b) Ensuring the button is to the right hand side
and depressed instal the grip to the lever. Instal the
retaining screws and tighten securely.

(11) On four wheel drive models proceed as
follows:

(a) Usinga piece of string or wire attached to the
four wheel drive switch wires, pull the wiring in from

the bottom of the lever grip and out of the switch
aperture.

(b) Connect the wires to the four wheel drive
switch and tighten the retaining screws securely.

(c) Instal the spring and button to the grip.

(d) Ensuring the button is to the right hand side
and depressed, instal the grip to the lever. Instal the
retaining screws and tighten securely.

(e) Instal the four wheel drive switch and retain-
ing spring or, on later models, the retaining screw to
the grip.

(12) Check that the lever operates freely and
smoothly and that the lever movements and the
indicator are aligned.

(13) Instal the selector lever assembly to the floor,
instal the retaining screws and tighten securely.

(14) Position the selector lever at Neutral. Work-
ing under the vehicle instal the bush and control rod
connector to the transaxle selector arm and instal the
retaining split pin.

(15) Loosen the control rod adjusting nuts.

(16) On early models, position the transaxle se-
lector arm in neutral by aligning the arm with the
protusion on the transaxle case.

Installed view showing 1985-1987 models selector
arm and one of the neutral alignment protusions.

(17) On later modecls. position the transaxle selec-
tor arm in neutral by aligning the arm between the two
protrusions on the transaxle casc.

(18) Position the control rod clevis on the selector
lever and instal the clevis pin. Secure the clevis pin
with the split pin.

(19) Screw the control rod inner adjusting nut
until it nearly abuts the connector leaving a clearance
of 0-2 mm.

(20) Hold the inner adjusting nut and tighten the
outer adjusting nut securcly against the connector.

(21) Check the operation of the sclector lever.

(22) Connect the indicator lamp, neutral safety
switch and where installed, the four wheel drive
switch wiring.

(23) Ensure that the engine can only be started at
the N and P positions of the selector lever.

(24) Ensure that the R position cannot be selected
unless the button is depressed.
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(25) Ensure that the reverse lamps illuminate
only at the R position of the selector lever.

(26) Instal the centre console and lower the
vehicle to the ground.

11. TRANSAXLE ASSEMBLY

Special Equipment Required:
To Remove and Instal — Trolley jack

TO REMOVE

(1) Disconnect the negative battery terminal.

(2) Remove the spare wheel from the engine
compartment.

(3) Remove the spare wheel support bracket
retaining bolts and remove the bracket.

(4) Disconnect the vacuum hose from the vacuum
modulator.

(5) On 1985-1987 four wheel drive Sedan and
Station Wagon models disconnect the air breather
hose.

(6) Unscrew the speedometer cable collar and
remove the cable from the transaxle.

(7) Disconnect the wiring connectors at the
kickdown solenoid, temperature switch and where
applicable, the transfer solenoid.

(8) Remove the earth wire to body retaining
screw and disconnect the earth wire.

(9) On 1979-1984 and all Utility models, re-
move the starter motor retaining bolts and nuts,
withdraw the starter motor and position it securely on
the engine compartment bulkhead.

(10) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Disconnect the wiring cables to the starter
motor.

(b) Remove the starter motor retaining nuts and
remove the earth wire. Remove the starter motor from
the vehicle.

(11) On 1979-1984 and all Utility models, loosen
the torque stay rod nuts sufficiently to allow the
engine to be tilted to the rear to facilitate transaxle
removal.

(12) On 1985-1987 Sedan and Station Wagon
models, remove the torque stay rod to body and
transaxle retaining bolts and remove the stay rod from
the vehicle.

(13) Remove the ignition timing mark access
cover from the torque converter housing and remove
the converter to the drive plate retaining bolts. Ensure
that the retaining bolts are not mislaid inside the
housing.

(14) Disconnect the transmission fluid cooler
hoses from the transaxle. Plug the pipes to prevent the
loss of fluid and the entry of dirt.

(15) On 1979-1984 and all Utility models, re-
move the transaxle to engine upper bolts and nuts and
loosen the lower retaining nuts.

(16) On 1985-1987 Sedan and Station Wagon
models, remove the transaxle to engine right hand
retaining bolt and nut.

(17) Raise the vehicle to a suitable working height
and support it on chassis stands.

(18) On 1979-1984 and all Utility models, re-
move the hot air intake hose from the exhaust.

(19) Loosen the exhaust engine pipe to manifold
retaining nuts.

(20) Remove the engine pipe to intermediate
pipe retaining bolts, springs and nuts.

(21) Remove the engine pipe to support bracket
retaining bolt and nut.

(22) Remove the engine pipe to manifold retain-
ing nuts and remove the engine pipe from the vehicle.

(23) On four wheel drive modcls remove the
intermediate pipe to the rear muffler retaining bolts
and nuts and remove the intermediate pipe from the
vehicle.

(24) Using a suitable drain tin positioned under
the oil pan remove the drain plug and drain the
transmission fluid. Instal the drain plug and new
washer and tighten securely.

(25) Disconnect the dipstick/filler tube from the
transaxle ensuring that the pipe aperture is plugged to
prevent the entry of dirt and that the scaling *O’ ring is
not damaged.

(26) On four wheel drive modecls remove the
propeller shaft(s) from the vehicle ensuring that the
transaxle aperture is plugged to prevent entry of dirt.
Refer to the heading Propeller Shaft in the Manual
Transaxle section.

(27) Position the selector lever in N and mark the
position of the inner and outer adjusting nuts on the
selector lever control rod and remove the outer nut.

(28) Remove the selector lever to control rod
retaining split pin and clevis pin and remove the rod.

(29) On 1979-1984 and all Utility models, pro-
ceed as follows:

(a) Remove the stabiliser bar to chassis retain-
ing bolts and nuts and remove the clamps and rubbers
noting their installed position.

(b) Remove the stabiliser bar 10 radius rod
retaining bolts and nuts and remove the clamps and
rubbers noting their installed position. Remove the
stabiliser bar from the vehicle.

(30) On 1985-1987 Sedan and Station Wagon
models, remove the stabiliser bar link plates to control
arm retaining bolts and nuts and separate the stabi-
liser bar. Discard the retaining nuts.

(31) Remove the control arm to front cross-
member retaining bolts and nuts and lower the arms.
Discard the retaining nuts.

(32) On 1985-1987 Sedan and Station Wagon
models, remove the handbrake cable bracket to con-
trol arm retaining bolts and nuts and scparate the
cable and lower the arms.

(33) Using a suitable drift drive the axle shaft to
drive shaft retaining pins from the axle and drive
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shafts. Discard the retaining pins.

(34) Push the rear of the front wheels outwards
and separate the axle shaft from the drive shaft.

(35) Remove the rear crossmember to transaxle
retaining nuts.

(36) On the 1985-1987 Sedan and Station Wagon
models, remove the transaxle to engine retaining nuts.

(37) Suitably support the engine and position the
Jack underneath the transaxle assembly.

(38) Remove the rear crossmember to chassis
retaining bolts and remove the crossmember.

(39) On 1979-1984 and all Utility models, re-
move the transaxle to engine retaining nuts.

(40) On four wheel drive models, disconnect the
wiring from the four wheel drive and the transmission
fluid temperature switches.

(41) Carefully separate the transaxle assembly
from the engine and lower it carefully to avoid fouling
any components. Withdraw the transaxle assembly
from the vehicle.

NOTE: Under no circumstances may the
converter or drive plate be hammered or
levered to remove the transaxle. This should
be done by inserting a wedge between the
Iwo mating faces in the area of the locating
dowels.

(42) Thoroughly clean the exterior of the trans-
axle assembly in a suitable solvent ensuring that no
foreign object or liquid enters the transaxle.

(43) Check the transaxle cases for cracks and
damage, renew as necessary.

TO INSTAL

Installation 1s a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the torque converter is correctly
installed to the transaxle.

(2) Ensure that the mating surfaces of the trans-
axle and torque converter housing are clean and free
of burrs.

(3) Using the trolley jack, position the transaxle
under the vehicle.

(4) Guide the transaxle forward to locate onto
the engine. Carefully guide the transaxle forward until
it locates on the dowells and abuts the face of the
torque converter housing.

(5) Instal the right hand retaining boits and nuts
and lower retaining nuts to the transaxle and engine
and tighten securely.

(6) Instal the rear crossmember to the transaxle
and instal the new retaining nuts and tighten securely.

(7) Instal the rear crossmember to the chassis
and instal the retaining bolts and tighten securely.

(8) On 1985-1987 Sedan and Station Wagon
models, tighten the transaxle to engine lower retaining
nuts securely.

(9) Remove the jack. On 1980-1984 and all
Utility models, instal the handbrake cable to the

chassis and instal the retaining bolt and nut and
tighten securely.

(10) Push the outside of the front wheels inwards
and instal the axle shafts to the drive shafis ensuring
that the retaining pin holes are aligned.

(11) Instal the new retaining roll pins to the axle
and drive shafts.

(12) Instal the control arms to the front cross-
member, instal the retaining bolts and new nuts and
tighten securely.

(13) On 1979-1984 and all Utility models pro-
ceed as follows:

(a) Instal the stabiliser bar, rubbers and clamps
to the chassis and instal the retaining bolts and nuts
and tighten securely. Ensure that the rubbers are
installed with their compliance slits to the rear.

NOTE: On models equipped with the modi-
JSied stabiliser bar to chassis rubber bushes
the compliance slits should be positioned
facing the chassis.

(b) Instal the stabiliser bar, rubbers and clamps
to the radius rod and instal the retaining bolts and
nuts and tighten securely. Ensure that the rubbers are
installed with their compliance slits to the inside.

(14) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Instal the stabiliser bar link plates to the
control arms and instal the retaining bolts and nuts
and tighten securely.

(b) Instal the handbrake cable to the control
arms and instal the retaining bolt and nut and tighten
securely.

(15) Position the selector lever at N and instal the
control rod on the lever.

(16) Instal the control rod to selector lever retain-
ing clevis pin and secure with the split pin.

(17) Ensuring the transaxle selector arm is in the
neutral position instal the control rod to the arm and
adjust the nuts to the position noted on removal and
tighten securely.

(18) Connect the dipstick/filler tube to the trans-
axle and tighten securely ensuring the scaling ‘O’ ring
is correctly located.

(19) On four wheel drive models instal the pro-
peller shaft(s). Refer to the heading Propeller Shaft in
the Manual Transaxle section.

(20) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Lower the vehicle to the ground and tighten
the control arms to front crossmember retaining bolts
and nuts securely.

(b) Tighten the stabiliser bar link plate to con-
trol arm retaining bolts and nuts securely.

(c) Raise the carto a suitable working height and
support it on chassis stands.

(21) Position the engine exhaust pipe on iis
support bracket and instal the retaining bolt and nut
loosely.
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(22) Instal the engine pipe and new gasket to the
manifold and instal the retaining nuts loosely.

(23) Instal the engine pipe and new gasket to the
intermediate pipe and instal the retaining bolts,
springs and nuts and tighten securely.

(24) Tighten the engine pipe to manifold and
support bracket retaining bolts and nuts securely.

(25) On 1979-1984 and all Utility models instal
the hot air intake hose to the exhaust.

(26) On four wheel drive models, instal the inter-
mediate pipe and new gasket to the rear muffler and
instal the retaining bolts and nuts and tighten securely.
Ensure the exhaust is located correctly on the hangers.

(27) Lower the vehicle to the ground.

(28) On 1979-1984 and all Utility models pro-
ceed as follows:

(a) Instal the starter motor to the engine, instal
the retaining bolts and nuts and tighten securely.

(b) Tighten the transaxle to engine retaining
bolts and nuts and tighten securely.

(29) On 1985-1987 Sedan and Station Wagon
models proceed as follows:

(a) Remove the engine support rod, instal the
torque stay rod to the transaxle and body and instal
the retaining bolts and nuts and tighten securely.

(b) Instal the starter motor to the engine and
instal the retaining bolts and nuts and tighten se-
curely. Ensure that the earth wire is secured by the
retaining nut.

(¢) Instal the wiring cables to the starter motor.

(30) Align the torque converter to the drive plate,
instal the retaining bolts and tighten to Specifications.
Instal the ignition timing mark access cover to the
converter housing.

NOTE: Align the drive plate to torque con-
verter and access hole by turning the engine
by hand.

(31) On 1979-1984 and all Utility models pro-
ceed as follows:

(a) Loosen the stay rod adjusting nut until the
rod is loose on the engine bracket.

(b) Tighten the rear nut and check the clearance
between the washer and rubbers at the engine. This is
specified as torque stay rod clearance and is con-
trolled by the adjusting nut or the installation of new
rubbers. Refer to Specifications.

(c) When adjustment is complete hold the rear
nut and tighten the adjusting nut securely.

Ensure that the oil cooler hose clips are secure.

(32) Connect the fluid cooler hoses to their pipes
and the vacuum hose to the vacuum modulator.
Ensure that the hoses are secure.

(33) Instal the speedometer cable to the transmis-
sion and tighten the retaining collar securely ensuring
1t is routed under the torque stay rod.

(34) Connect the wiring to the fluid temperature
switch, kickdown solenoid and, where applicable, the
transfer solenoid.

(35) On four wheel drive models, connect the
wiring to the four wheel drive.

(36) Instal the earth wire to the body and instal
the retaining screw and tighten securely.

(37) On 1985-1987 four wheel drive Sedan and
Station Wagon models, instal the air breather hose.
Ensure the hose 1s secure.

(38) On 1979-1984 and all Uulity models,
tighten the control arms to the front crossmember
retaining bolts and nuts securely.

(39) Instal the spare wheel support bracket and
instal the retaining bolts and tighten securely.

(40) Connect the negative battery terminal.

(41) Fill the transaxle with the recommended
grade and quantity of transmission fluid.

(42) Start the engine and check for exhaust and
fluid leaks.

(43) Check the transaxle controls for free and
smooth operation.

(44) When the transaxle has rcached operating
temperature stop the engine and check the transmis-
sion fluid level and top up if necessary.

(45) Instal the spare wheel to the vehicle.
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SPECIFICATIONS
Type ................ Salisbury type, semi floating
axle shafts with hypoid final drive
Carrier bearing preload adjustment ......... Shims

Pinion and carrier bearing types ..
Pinion preload without oil seal:

.. Tapered roller

Newbearing ................... 19.6-28.4 N
Used bearing .................. 8.34-16.67 N
Side gear rear face clearance ......... 0.1-0.2 mm
Drive pinion to crownwheel
backlash .......................... 0.1-0.2 mm
Crownwheel maximum runout .......... 0.05 mm

Distance between axle shaft rubber boot inner
retaining clips:

1979-1984 and all Utility models .... 181 mm

1985-1986 Sedan and

Station Wagon models .............. 201 mm

1987 Sedan and

Station Wagon models .. ........... 223.5 mm
TORQUE WRENCH SETTINGS
Propeller shaft flange to drive pinion flange:

1979-1984 and Utility models . ..... ... 25 Nm

1985-1987 Sedan and

Station Wagon models . .............. 32 Nm
Drive pintonnut .................. 167-196 Nm
Differential side bearing retainer........... 12 Nm
Crownwheel to differential carrier bolt. . . .. 113 Nm
Differential drive shaft to side gear......... 36 Nm
Rear cover to differential ................ 25 Nm
Differential mounting crossmember
tochassis ........... ... ... 78 Nm
Mounting crossmember to rear cover ...... 78 Nm
Differential mounting bracket to body ..... 78 Nm
Mounting bracket to differential:

19791984 models .. ................ 78 Nm

1985-1987 Sedan

and Station Wagon models ........... 54 Nm
Suspension unit to trailingarm .......... 118 Nm
Trailing link to trailing arm:

1979 models ...................... 137 Nm

1980-1985 and Utility models ... .... 147 Nm

1986-1987 Sedan and

Station Wagon models .............. 177 Nm

Check the axle shaft double offset joint rubber boot for
signs of leakage, damage and deterioration.

Trailing arm to crossmember:

1979-1984 and Utility models ... ... .. 93 Nm
1985 Sedan and

Station Wagon models .. ............ 127 Nm
1986-1987 Sedan and

Station Wagon models .............. 137 Nm

Trailing link bush to crossmember:
1985-1987 Sedan and
Station Wagon models .. ............ 177 Nm

1. REAR AXLE TROUBLE SHOOTING

REAR WHEEL NOISE

(1) Tyre noise: Determine whether normal or
excessive for the type of vehicle and tyre construction.

(2) Wheel loose on hub: Check condition of hub
and wheel rim and tighten or renew faulty com-
ponents.

(3) Defective brake components:
brakes, refer to the Brakes section.

(4) Defective or incorrectly adjusted hub drive
shaft or bearings: Adjust or renew faulty components,
refer to the Rear Suspension section.

(5) Bent axle shaft: Renew axle shaft.

(6) Damaged axle shaft outer double offset joint:
Renew double offset joint.

(7) Lack of lubricant in axlc shaft outer double
offset joint: Check and renew double offset joint
rubber boot and lubricant.

(8) Wheel bent or out of balance: Renew wheel
or balance wheel and tyre asscmbly.

Overhaul

NOTE: Raise and support the rear of the
vehicle. Check the road wheel nuts for
tightness and spin the wheels to check for
runout. Axle shaft or hub hearing noises can
be diagnosed by spinning one wheel at a
time and listening for a rumble. When
carrying out the bearing 1est, place the
transmission in neutral and stop the other
side wheel from turning. If the axle shaft is
suspected of being hent remove the axle
shaft and check for runout between centres.

FINAL DRIVE GEAR NOISE

(1) Loose propeller shaft(s) or universal joints:
Tighten the retaining bolts or renew the components.

(2) Lack of lubricant: Rectify o1l ieak and top up
with the correct grade of o1l.

(3) Loose drive pinion flange retaining nut:
Tighten or rencw and tighten the retaining nut, check
pinion preload.

(4) Loose differential carrier side bearing re-
tainer retaining bolts: Tighten and check noise or refer
to a suitable specialised workshop.

NOTE: Check the possible causes in the
order given. Final drive gear noise can also



Rear Axle 163

be caused by internal damage and wear, in
which case the differential assembly will
have to be removed for overhaul.

Due to the design of the differential
assembly it is recommended that it be
referred to a suitable specialised workshop
for repair.

REPEATED AXLE SHAFT OR DOUBLE OFFSET
JOINT BREAKAGE

(1) Repeated overloading: Revise load capacity.
(2) Abnormal clutch operation: Revise driving
habits or check condition.

NOTE: If the clutch is operating correctly
and overloading is not the cause check the
axle shafts for bend and misalignment.

NOISE DURING VEHICLE INITIAL
MOVEMENT

(1) Differential rear crossmember mounting
rubber bushes worn or damaged: Renew rubber
bushes.

(2) Differential front mounting rubber bushes
worn or damaged: Renew rubber bushes.

(3) Differential rear crossmember mounting re-
taining nuts loose: Check and tighten retaining nuts.

(4) Damaged axle shaft inner double offset joint:
Renew double offset joint.

(5) Excessive differential drive pinion to crown-
wheel backlash: Overhaul differential assembly.

501/162

Check the differential rear mounting crossmember
rubber bushes for wear and deterioration.

Check the differential rear mounting crossmember
nuts for tightness.

(6) Propeller shaft(s) universal joints worn and
damaged: Renew propeller shafi(s) or universal joint.

(7) Propeller shafts centre bearing loose on chas-
sis and shaft: Retighten the centre bearing and propel-
ler flange retaining bolts and nuts.

(8) Propeller shaft(s) flanges loose: Retighten
the flange retaining bolts and nuts.

PINION SHAFT WILL ROTATE BUT NOT
DRIVE VEHICLE

(1) Broken axle shaft: Check and renew axle
shaft.

(2) Internal differential damage: Remove differ-
ential assembly rear cover, check and if necessary
refer the problem to a suitable specialised workshop.

NOTE: The axle shaft inner and outer offset
joints are of different spline numbers and
diameters and if installed incorrectly will
cause damage to the components.

LOSS OF LUBRICANT

(1) Damaged or obstructed air breather: Clear or
replace.

(2) Leaking pinion oil seal: Renew oil seal and
check flange contact surface.

(3) Leaking differential drive shaft oil seal: Re-
new oil seal and check drive shaft running surface.

(4) Leaking differential bearing retainer and
rear cover gaskets: Renew gaskets and check mating
contact surfaces.

(5) Loose oil filler or drain plug: Tighten plugs
securely.

(6) Incorrect oil seals installed: Renew oil seals.

(7) Incorrect or blocked axle shaft double offset
joint outer race inner sealing plug: Check and clear or
renew sealing plug.

(8) Damaged axle shaft double offset joint rub-
ber boot: Renew rubber boot.

(9) Porous or cracked differential assembly case:
Remove, check and if necessary refer the problem to a
suitable specialised workshop.

If the rear axle differential is losing oil, check the drive
pinion oil seal as a likely leakage source.
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If the rear axle differential is losing oil, check the drive
shaft oil seals as a likely leakage source.

NOTE: Check the breather for damage and
obstruction before cleaning the differential
assembly and checking for leaks.

If the oil leakage is not apparent when
the differential is cold, run the vehicle on the
road until the differential reaches operating
temperature. Check thoroughly for small
cracks in the differential case.

Normally small cracks do not open up
and leak oil until the differential reaches
operating temperature.

2. DESCRIPTION

The four wheel drive rear axle assembly consists
of three sub assemblies, the differential, axle shafts
and hub drive shafts, of which the axle shafts and
differential assembly can be removed separately. The
removal of the brake drum hub and the hub drive
shaft requires the disconnection of the outer double
offset joint and the trailing arm.

The brake drum hub and its drive shaft are
located on the trailing arm, the axle shafts with their
double offset joints at each end are located between
the hub drive shafts and the differential drive shafts.
The differential assembly is located in the centre and
secured to the body and rear mounting crossmember
by retaining bolts and nuts.

The hypoid differential assembly drive pinion
shaft is supported by three bearings located in the
differential case. The pinion height is controlled by
selective fit washer shims located between the inner
bearing and the pinion gear on the drive pinion.

The drive pinion preload is controlled by selective
fit shims and spacers located between the inner
bearing and the centre bearing. The differential car-
rier is supported by an outer bearing on each side and
the drive pinion to crownwheel backlash and tooth
contact is controlled by selective fit shims located
between the bearing retainers and the differential
case.

The pinion to side gear backlash is controlled by
selective fit thrust washers located between the side
gears and the interior of the differential carrier.

The differential drive shafts are splined and
located in the side gear splined interior at one end and
exit through an oil seal located in the differential
carrier bearing retainers at the other and are secured
externally to the side gears by a special Torx retaining
bolt.

The drive shafts are externally splined and locate
in the splined interior of the axle shaft inner double
offset joints and are secured by a retaining pin.

The axle shaft outer double offsct joint interior is
also splined and locates on the splined exterior of the
hub drive shaft and is secured by a retaining pin.

The drive shaft and the splined components
diameters and splines must correspond with each
other and care should be taken to ensure that any new
components installed are correct otherwise damage
will occur.

The axle shaft double offset joints allow for the
flexing of the rear suspension and are protected by
rubber boots from the loss or contamination of its
lubricant. The axle shaft double offset joints arc
similar in removal and installation to the front axle
offset joints but may differ in their diameters and
applications. The hub drive shafts supported by two
roller bearings in the trailing arms are sccured in the
arm by a ring nut and protrude through to the outside
of the trailing arm.

The brake drum hub interior is splined and is
located on the exterior splines of the hub drive shaft
and is secured by a shaped washer, special spacer,
retaining nut and split pin. The differential rear cover
and gasket can be renecwed by removing the differen-
tial rear crossmember, the drive pinion and differen-
tial oil seals can also be rencwed with the differential
in position.

The design of the differential necessitates fine
tolerances, checks and adjustments during overhaul.
The use of specialised equipment is essential and it is
recommended that any differential repairs other than

Underbody view of rear axie
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previously mentioned should be referred to a suitable
specialised workshop.

Specifications and a tooth marking chart are
included in this section for those who may feel
competent and sufficiently equipped to undertake the
operation.

3. AXLE SHAFTS

TO REMOVE

(1) Ensure the handbrake is fully applied.

/ (2) Raise the vehicle to a suitable working height
and support it on chassis stands.

(3) Remove the suspension unit to trailing arm
retaining bolt and disconnect the suspension unit.

(4) On 1979-1984 and all Utility models, re-
move the trailing link to trailing arm retaining bolts
and lower the trailing arm.

(5) On 1985-1987 Sedan and Station Wagon
models, loosen the trailing link bush to crossmember
retaining bolt and lower the trailing arm.

(6) Working under the vehicle and using a
suitable drift, drive the axle shaft to rear hub drive
shaft retaining pins from the axle and drive shafts.
Discard the retaining pins.

(7) Using a suitable drift, drive the axle shaft to
differential drive shaft retaining pins from the axle
and drive shafts. Discard the retaining pins.

(8) Lower the trailing arms and manoeuvre the
axle shafts from the vehicle. Mark or tag the inner and
outer ends of the axle shafts in order to instal them to
their original positions during installation.

(9) Remove the rubber dust rings from the hub
and differential drive shafts.

501/580

/DOUBLE OFFSET JOINTS

AXLE SHAFT
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View of rear drive shaft assembly removed from the
vehicle.

TO DISMANTLE AND ASSEMBLE

The dismantling and assembling procedure of the
axle shaft is similar to the procedure for the double
offset joints on the front axle shafts and is fully
covered in the Manual Transaxle section.

NOTE: The axle shaft inner and outer offset
Joints are of different spline numbers and
diameters and if installed incorrectly will
cause damage to the components.
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TO INSTAL

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the rubber dust rings and the axle
shafts to the differential drive shafts and the hub drive
shafts ensuring the retaining pin holes are aligned as
during removal.

(2) Instal the new retaining steel roll pins to the
axle shafts and drive shafts.

(3) Instal the suspension unit to the trailing arm
and instal the retaining bolt and tighten it to the
Specifications.

(4) On 1979-1984 and all Utility models, instal
the trailing link to the trailing arm and instal the
retaining bolts and tighten them to Specifications.

(5) On 1985-1987 Sedan and Station Wagon
models, tighten the trailing link bush to crossmember
retaining bolt to Specifications.

(6) Lower the vehicle to the ground.

4. DIFFERENTIAL ASSEMBLY

Special Equipment Required:
To Renew Differential Drive Shaft Oil Seal —
Torx socket
To Renew Differential Drive Pinion Oil Seal —
Spring balance, suitable puller

TO REMOVE AND INSTAL

(1) Remove the rear axle shafts as previously
described in this section.

(2) Remove the propeller shaft and instal a plug
in the transaxle aperturc to prevent the loss of
lubricant and the entry of dirt. Refer to the Manual
Transaxle section.

(3) Using a trolley jack support the differential
assembly and remove the differential to rear mount-
ing member retaining nuts.

(4) Remove the differential front support
bracket to the body retaining bolt and nut and lower
the differential and remove it from the vehicle.

501/583
BREATHER
MOUNTING BRACKET CASE

PINION FLANGE / \\ o

DRIVE SHAFT -

View of rear axle differential assembly removed from
the vehicle.
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- DRIVE OVERDRIVE

@mmmm/ S T \

CENTRE MARKING CENTRE TOE

Crownwheel Tooth Marking for Correctly Adjusted Crownwheel and Pinion. Marking will be slightly Closer to Toe

of Tooth on Overdrive or Concave Side. Changes in Thickness of Pinion Positioning Shims will Affect Tooth Marking

on Overdrive to Greater Extent than on Drive or Convex Side of Tooth. Changes in Backlash have a more Pronounced
Effect on Drive Side Markings (All models.)

80/P83

TOE LOW HEEL LOwW

Low Profile Marking on Both Sides of Tooth. Rectify by Reducing Thickness of Pinion Positioning Shims and Reset
Backlash {All models.]

HEEL HIGH TOE HIGH

High Profile Marking on Both Sides of Crownwheel Tooth. Rectify by Increasing of Pinion Positioning Shims and Reset
Backlash (All moJels.)

T -]/ —

TOE CENTRE TOE SLIGHTLY LOW

Toe Marking on Drive Side and Low Profile Marking on Overdrive Side of Crownwheel Tooth. To Rectify, Increase
Backlash. I+ may be Necessary to Increase Thickness of Pinion Positioning Shims to Maintain Backlash within Specified
Limits (All models.)

TOE OF TOOTH / i >
S

HEEL CENTRE HEEL SLIGHTLY HIGH

Heel Marking on Drive Side and High Profile Marking on Overdrive Side of Crownwheel Tooth. To Rectify, Reduce
Backlash. It may be Necessary to Decrease Thickness of Pinion Positioning Shims to Maintain Backlash within Specified
Limits (All models.)
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(5) Thoroughly clean the exterior of the differ-
ential assembly and check for cracks, leakage and
damage, renew as necessary. Refer all serious prob-
lems to a suitable specialised workshop.

(6) Check the differential front mounting rubber
bush for wear and deterioration, renew as necessary.

NOTE: The design of the differential neces-
sitates fine tolerances, checks and ad-
Justments during overhaul. The use of spe-
cialised equipment is essential and it is
recommended that any differential repair
other than the oil seals and the rear cover
and gasket be referred to a suitable special-
ised workshop.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Using a trolley jack, position the differential
assembly under the vehicle and instal the differential
front support bracket to the body retaining bolt.

(2) Instal the differential to the rear mounting
nuts and tighten to Specifications.

(3) Tighten the differential front support to
body bracket retaining bolts to the Specifications.

(4) Remove the plug and instal the propeller
shaft.

(5) Instal the axle shafts as previously described
in this section.

(6) Check the oil level and top up as necessary.

TO RENEW DIFFERENTIAL DRIVE SHAFT
OIL SEAL

(1) Remove the relevant rear axle shaft as pre-
viously described in this section.

(2) Using the special Torx socket, remove the
retaining bolt from the centre of the differential drive
shaft and remove the drive shaft from the differential.

(3) Using asuitable screwdriver prise the oil seal
from the differential side housing.

(4) Apply grease to the lips of the new oil seal
and using a suitable drift instal the oil seal to the
differential side housing.

(5) Instal the differential drive shaft and retain-
ing bolt, using the special Torx socket tighten the
retaining bolt to Specifications.

(6) Instal the rear axle shaft as previously de-
scribed in this section.

NOTE: The axle shaft inner and outer offset
joints are of different spline numbers and
diameters and if installed incorrectly will
cause damage to the components.

(7) Lower the vehicle to the ground.
TO RENEW DIFFERENTIAL DRIVE PINION
OIL SEAL

(1) Raise the vehicle to a suitable working height
and support :1 on chassis stands.

501/624 B o es

Mark the installed position of the differential drive
pinion flange to ensure the correct installation.

(2) Remove the propeller shaft flange to drive
pinion retaining bolts and nuts and separate the
flanges. Secure the propeller shaft away from the work
area with tying wire.

(3) Secure a force gauge to a bolt hole on the
drive pinion flange and measure and record the force
required to turn the drive pinion.

This is specified as the drive pinion turning force
and can be affected by the drive pinion oil seal, the
reading should be noted for use during the installation
procedure.

(4) Using a suitable Stillson wrench. secure the
drive pinion flange and remove the flange retaining
nut. Note the installed position of the flange to the
drive pinion and mark accordingly. Discard the re-
taining nut.

(5) Using a suitable puller, remove the flange
from the drive pinion.

(6) Using a suitable screwdriver, prise the oil
seal from the differential housing.

(7) Check the drive pinion flange oil seal contact
surface for wear and damage, renew as necessary.

(8) Apply grease to the lips of the new oil seal
and using a suitable drift instal the oil seal to the
differential housing.

(9) Instal the drive pinion flange with a new
retaining nut to the pinion and tighten it within
Specifications. Using the same procedure as during its
removal, use a force gauge to measure the drive pinion
turning force. Tighten the flange retaining nut within
Specifications to achicve the same drive pinion turn-
ing force as recorded during dismantling. When
correct stake the retaining nut.

(10) Instal the propeller shaft to the drive pinion
flange and instal the retaining bolts and nuts and
tighten them to Specifications.

(11) Lower the vehicle to the ground.

TO REMOVE AND INSTAL DIFFERENTIAL
REAR COVER

(1) Raise the vehicle to a suitable working height
and support it on chassis stands.
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(2) Using a suitable drain tin positioned under
the rear axle differential, remove the drain plug and
drain the oil.

(3) Supporting the weight of the differential
remove the differential to the rear crossmember
retaining nuts.

(4) Remove the rear crossmember to chassis
retaining nuts and stopper washers and remove the
crossmember.

(5) Remove the rear cover to differential retain-
ing bolts and remove the cover and gasket.

(6) Thoroughly clean the cover in a suitable
solvent and check for cracks and damage, renew as
necessary.

(7) Clean the cover mating face on the differ-
ential and check for cracks and damage. Refer all
serious problems to a suitable specialised workshop as
necessary.,

(8) Check the differential rear crossmember
rubber bushes for wear and deterioration, renew as
necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the rear cover and gasket to the differ-
ential, instal the retaining bolts and tighten them to
Specifications.

(2) Instal the rear crossmember to the differen-
tial, instal the retaining bolts and tighten them to
Specifications.

(3) Position the rear crossmember and stopper
washers to the chassis and instal the stopper washers
and nuts, tighten them to Specifications.

(4) Instal the drain plug with a new washer to the
differential and tighten it securely.

(5) Fill the differential with the correct quantity
and grade of oil, instal the filler plug and tighten it
securely.

(6) Lower the vehicle to the ground.

8. DIFFERENTIAL MOUNTING RUBBER
BUSHES

Special Equipment Required:
To Renew Bushes — Suitable press and
press plates

TO RENEW REAR CROSSMEMBER BUSHES

(1) Raise the rear of the vehicle to a suitable
working height and support it on chassis stands.

(2) Support the weight of the differential and
remove the differential to the rear crossmember
retaining nuts.

(3) Remove the rear crossmember to chassis
retaining nuts and stopper washers and remove the
crossmember from the vehicle.

(4) Using a suitable press and press plates,
support the crossmember on the outer edge of the
bush aperture in order to allow the bush to exit when

WASHERS
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View of rear crossmember and components removed
from the vehicle.
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Dismantled view of differential front mounting bracket
and components.

pressed. Using a suitable drift, press the bush from the
crossmember.

(5) Turning the crossmember to the other end
and using the press and press plates, remove the other
bush from the crossmember.

(6) Clean the crossmember thoroughly in a suit-
able solvent and check for cracks and damage, renew
as necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the crossmember mounting bush
aperture is clean and free from burrs.

(2) Using the press and press plates, support the
crossmember on the end face of the bush aperture.
Position the new bush on the crossmember and using
the drift press the bush fully home ensuring that it is
central relative to the crossmember bush aperture end
faces.

(3) Turning the crossmember to the other end
and using the press and press plates. in a similar
manner, instal the other new bush to the cross-
member.

(4) Instal the crossmember to the vehicle as
previously described.

TO RENEW DIFFERENTIAL MOUNTING
BRACKET BUSH

(1) Raise the rear of the vehicle to a suitable
working height and support it on chassis stands.
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(2) Usinga trolley jack support the weight of the
differential assembly.

(3) Remove the differential mounting bracket to
body retaining bolt and nut and lower the bracket
clear.

(4) Remove the mounting bracket to differential
retaining nuts and remove the mounting bracket.

(5) Using a suitable press and press plates sup-
port the bracket on the outer edge of the bush aperture
in order to allow the bush to exit when pressed. Using
a suitable drift, press the bush from the bracket.

(6) Clean the mounting bracket thoroughly in a
suitable solvent and check it for cracks and damage,
renew as necessary.

Installation is a reversal of the removal procedure

with attention to the following points:

(1) Ensure that the mounting bracket bush aper-
ture is clean and free from burrs.

(2) Using the press and press plates, support the
bracket on the end face of the bush aperture. Position
the new bush on the bracket and using the drift, press
the bush fully home ensuring that it is central relative
to the crossmember bush aperture end faces.

(3) Position the mounting bracket on the differ-
ential assembly, instal the retaining nuts and tighten
them to Specifications.

(4) Position the differential mounting bracket to
the body, instal and tighten the retaining bolt and nut
to Specifications.

(5) Lower the vehicle to the ground.
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PART 1.

FAULTS, CAUSES AND REMEDIES

EXCESSIVE PLAY OR LOOSENESS IN
STEERING GEAR

(1) Tie rod end loose or worn: Tighten or renew
the tie rod end.

(2) Steering gear assembly loose on cross-
member: Inspect for damage and tighten the steering
gear assembly mounting bolts.

(3) Steering gear worn: Overhaul the steering
gear.

(4) Loose or worn intermediate shaft flexible
joints: Tighten or renew the intermediate shaft flexi-
ble joints.

NOTE: Looseness in the steering linkage is
best assessed with the weight of the vehicle
on the front wheels. Have an assistant turn
the steering wheel from left to right while the
inspection for wear is being carried out. If
looseness is found in the steering gear it will
be necessary to overhaul the steering gear
assembly.

Checking the steering gear mounting bolts for tight-
ness.

HEAVY STEERING

(1Y Low or uneven tyre pressures: Check tyres
and inflate to the reccommended pressures.

(2) Low fluid level in the power steering reser-
voir: Replenish the fluid in the power steering reser-
voir. Check for leakage, repair and/or renew faulty
components.

(3) Suspension worn, or out of alignment: Check
the suspension for wear, renew worn components and
realign the suspension.

(4) Binding intermediate shaft flexible joints:
Renew the intermediate shaft flexible joints.

(5) Insufficient power steering pump pressure:
Check the pump drive belt tension and the reservoir
fluid level. If necessary, overhaul or renew the power
steering pump assembly.

STEERING TROUBLE SHOOTING

Check the steering gear rubber boots for deterioration.

(6) Loss of lubricant from steering gear: Check
rubber boots for cracking and deterioration, renew as
required and replenish lubricant.

(7) Loss of lubricant from tie rod ends: Check
rubber boots for cracking and deterioration, renew tie
rod ends as necessary.

NOTE: Ensure that both front tyvres have
ample depth of tread and are nflated to the
correct pressure. Check the front suspension
components for wear before having the
steering geometry checked. Refer to the
Front Suspension section for component
checking procedure.

STEERING PULLS TO ONE SIDE

(1) Uneven tyre wear or pressures: Check the
tyre condition and inflate the tyres to the recom-
mended pressures.

(2) Incorrect front wheel alignment: Check and
align the front wheels.

(3) Dragging brakes: Check cach wheel for drag-
ging brakes. Repair the brakes as described in the
Brakes section.

(4) Damaged suspension components: Check
and renew the damaged components as described in
the Front Suspension scction.

(5) Faulty pinion valve in the sicering gear:
Check and renew the pinion valve assembly.

NOTE: Dragging brakes are normally indi-
cated by excessive heat felt at the centre of
the road wheel.

FRONT WHEEL WOBBLE OR SHIMMY

(1) Irregular tyre wear or incorrect tyre pres-
sures: Check the tyre condition and inflate the tyres to
the recommended pressures.

(2) Tyre or wheel unbalance: Check and balance
as necessary.
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(3) Worn front hub bearings: Check the condi-
tion and if necessary, renew the front hub bearings.

(4) Faulty or worn suspension unit: Check and
renew the suspension unit, preferably as a pair.

NOTE: Check the steering linkage as pre-
viously described. Raise the front of the
vehicle and check the adjustment of the hub
bearings by working the road wheel in and
out at the top and bottom. No perceptible
movement in the bearings should be felt.
Check the suspension units as outlined in
the Front Suspension section.

STEERING ERRATIC OR WANDERING

(1) Incorrect or uneven wheel alignment: Check
and if necessary adjust the front wheel alignment.

(2) Smooth front tyres: Check and renew the
tyres as necessary.

(3) Steering gear assembly loose on cross-
member: Inspect for damage and tighten the steering
gear assembly mounting bolts.

(4) Tie rod end ball joint worn: Renew worn tie
rod end.

(5) Steering gear assembly worn: Overhaul steer-
ing gear assembly.

Check the tie rod end rubber boot for deterioration.

501/1587

Checking the power steering fluid line for tightness.

(6) Worn or incorrectly adjusted front hub bear-
ings: Check the condition and if necessary, renew the
front hub bearings.

NOTE: Check the steering linkage as pre-
viously described. Under no circumstances
mix radial ply and conventional ply tyres.
Instal only tyres of the same construction on
all four wheels.

FAILURE OF POWER ASSISTANCE

(1) Loose or broken power steering pump drive
belt: Renew or adjust the drive belt.

(2) Low fluid level in the power steering reser-
voir: Replenish the fluid in the power steering reser-
voir. Check for leakage, repair or renew faulty
components.

(3) Insufficient power steering pump pressure:
Check the pump drive belt tension and the reservoir
fluid level. If necessary, overhaul or renew the power
steering pump assembly.

(4) Faulty power stecring gear assembly: Over-
haul the power steering gear assecmbly.

NOTE: In most cases a loose drive belt can
be heard squealing when a load is placed on
the pump. Such as when the steering wheel
is turned or when the engine is accelerated.
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PART 2. CONVENTIONAL STEERING

SPECIFICATIONS

TYPE oot e Rack and pinion
Steering angle:
1979-1984 and Utility models —
Innerwheel ....................... 36.5 deg
Outerwheel ....................... 35.0 deg
1985-1987 Sedan and
Station Wagon models —

Innerwheel ....................... 39.0 deg
Quterwheel ....................... 35.0 deg
Steering wheel freeplay ................ 0-25 mm

Non-adjustable column steering shaft standard
overall length:
1979-1984 models ................ 857.9 mm
1985-1987 models ................ 861.7 mm
Tilt adjustable column steering shaft
standard overall length:

1982-1984 models ............ 644.9 £ 1 mm

1985-1987 models ............ 517.2 £ 1 mm
Maximum rack bend:

1979-1984 and Utility models ........ 0.1 mm

1985-1987 Sedan and Station Wagon

models ............ ... ... ... 0.2 mm
Pinion rotating torque:

1979-1985 models .............. 1.1-1.5 Nm

1986-1987 models .............. 0.9-1.4 Nm
Steering gear lubricant ... ... Subaru steering grease

TORQUE WRENCH SETTINGS

Steering gear mounting bolts:

1979-1984 and Utility models ... ..... 54 Nm

1985-1987 Sedan and Station Wagon

models ........ ... .. ... 71 Nm
Intermediate shaft:

Universal joint clamp bolt ........... 26 Nm

Rubber coupling bolts ............... 20 Nm

Rack pad adjusting screw locknut:

1979-1982 models .................. 59 Nm
1983-1987 models .................. 49 Nm
Inner tie rod ball jointtorack ............ 78 Nm
Quter tie rod end locknut ................ 88 Nm
Outer tie rod end to steering arm nut ...... 29 Nm

1. DESCRIPTION

The steering gear is of the rack and pinmion type
and is mounted on the underside of the front suspen-
sion crossmember.

The rack is supported by a bush at one end and a
spring loaded pad at the pinion end. The spring
loaded pad is adjusted by an adjusting screw and
locknut.

The pinion rotates in a ball bearing with an oil seal
to retain the lubricant and prevent the entry of water
and dirt.

The ends of the steering gear arc sealed by

corrugated rubber boots clamped at one end to the
steering gear housing and at the other end to the tie
rod. The boots expand and contract with the move-
ment of the rack.

No replenishment of lubricant is necessary in
service unless the lubricant leaks out by damage to or
failure of the rubber boots or the pinion oil seal.

The variable ratio rack and pinion steering gear
has different tooth profiles on the end of the rack to
the tooth profiles in the middle of the rack. This alters
the contact point on the pinion teeth which alters the
mechanical advantage and velocity ratio of the rack
and pinion.

To facilitate removal of the steering gear or the
steering column assembly an intermediate shaft is
installed between the steering gear and the steering
shaft.

The steering column is a collapsible type designed
to absorb secondary impact in the event of a severe
front end collision.

2. STEERING GEAR ASSEMBLY

Special Equipment Required:
To Dismantle and Assemble — Suitable press and
press plates
To Measure Pinion Rotating Torque — Suitable
torque gauge
To Check Rack Runout — Suitable dial gauge and
‘vee’ blocks

TO REMOVE

(1) Disconnect the negative battery terminal.

(2) Raise the front of the vchicle, support it on
chassis stands and remove the front wheels.

(3) Disconnect the outer tie rod ends from the
steering arms.

NOTE: Disconnect each hall joint stud by
placing a suitable dolly or hammer against
one side of the steering arm eye and striking
the opposite side with a hammer.

(4) Remove the clamp bolt from the intermedi-
ate shaft lower universal joint or pinion flange.

NOTE: Suitably mark the components of
the intermediate shaft to aid assembly

(5) Remove the exhaust engine pipe as de-
scribed in the Engine scction and remove the cross-
member plate.

(6) Remove the steering gear mounting bolts
from the suspension crossmember.

(7) Lower the stecring gear until it is clear of the
intermediate shaft.

(8) Rotate the steering gear rearward and with-
draw the steering gear out from the right hand side of
the vehicle.
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View of the steering gear assembly removed from the vehicle.

TO DISMANTLE

(1) Carefully hold the steering gear in a vice,
using suitable protection on the vice jaws.

(2) Using a suitable spanner on the flats pro-
vided on the tie rod, hold the tie rod, loosen the
locknut and remove the outer tie rod end and the
locknut from the tie rod.

(3) Remove the rubber boot retaining clips and
slide the rubber boot from the tie rod.

(4) Carefully straighten the lock washer tab,
hold the rack with a suitable spanner and loosen the
inner tie rod ball joint. Remove the tie rod from the
end of the rack, discard the lock washer.

Repeat items (2), (3) and (4) for the opposite end
of the assembly.

(5) Loosen the rack pad adjusting screw locknut
and remove the adjusting screw, spring and pad.
Discard the ‘O’ ring on the adjusting screw.

(6) Where fitted, remove the dust cover from the
top of the pinion and, using a suitable screwdriver,
carefully prise the pinion oil seal out of the steering
gear housing, discard the oil seal.

(7) Remove the pinion retaining snap ring and
withdraw the pinion assembly from the steering gear
housing.

(8) Shde the rack out of the pinion end of the
steering gear housing.

(9) On constant ratio steering gear, renew the
pinion bearing as follows:

(a) Remove the pinion bearing retaining snap
rnng.

(b) Support the pinion bearing inner race on
suitable press plates and pressing on the end of the
pinion, r2move and discard the pinion bearing and
where applicable the pinion oil seal.

(¢) Reverse the components in the press, instal a
new pinion bearing, oil seal and bearing retaining
snap ring,

NOTE: The pinion bearing on variable ratio
steering gear cannot be renewed separately.

(10) Using a suitable screwdriver, remove the
rack bush retainer and carefully push the rack bush
out of the steering gear housing using the rack or a
suitable s«oft punch to push on the bush. Discard the
bush and the retainer.

TO CLEAN AND INSPECT

(1) Wash all the components except the inner
and outer tie rod ends in suitable cleaning solvent and
dry thoroughly.

(2) Inspect all the components for wear, deterio-
ration and damage. Renew all unserviceable compo-
nents.

(3) Check the runout at the centre of the rack
using ‘vee’ blocks and a dial gauge. Renew the rack if
the runout exceeds Specifications.

TO ASSEMBLE

(1) Push a new rack bush into the end of the
steering gear housing until the bush is inside the
retainer location and instal a new retainer to secure
the bush.

(2) Smear suitable grease on the inside of the
rack bush and the inside of the steering gear pinion
housing.

(3) Smear suitable grease on the rack teeth and
sliding surfaces and slide the rack into the steering
gear housing from the pinion end of the housing being
careful not to damage the rack bush.

(4) Smear suitable grease on the bearing and
teeth of the pinion and slide the pinion assembly into
the steering gear housing.

(5) Instal a new pinion retaining snap ring. Turn
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assembly.
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the snap ring in the groove to verify correct instal-
lation.

(6) Instal a new pinion oil seal into the steering
gear housing until the seal contacts the bearing retain-
ing snap ring. In this position the outer face of a plain
seal on 1986-1987 models, will be level with the face
of the pinion housing and for 1979-1985 models the
gap between the flange of a flanged seal and the face of
the pinion housing, will be 0.9 mm or less.

(7) Apply a liberal amount of suitable grease to
the pad and inside the housing and instal the rack pad
and spring into the steering gear housing.

(8) Instal a new ‘O’ ring to the adjusting screw
and instal the adjusting screw and locknut to the
steering gear housing.

(9) Screw the rack pad adjusting screw into the
steering gear housing until the turning effort notice-
ably increases and screw the adjusting screw back 15
deg. Hold the adjusting screw in this position and
tighten the locknut to the specified torque.

(10) Turn the pinion and check for smooth and
uniform rotational effort, over the full travel of the
rack. If necessary, repeat the adjustment described in
operation (9).

(11) Turn the pinion until the rack is in the centre
position with equal amounts of the rack protruding
from each end of the steering gear housing.

(12) Suitably mark the pinion, the oil seal and the
steering gear housing with quick drying paint to
indicate the centre position of the rack.

(13) Instal the lock washers and the tie rods to
the rack. Hold the rack with a suitable spanner and
tighten the inner tie rod ball joints to the specified
torque.

(14) Support the inner tie rod ball joints to
avoid damage to the rack and bend the lock washers
over the flats on the inner tie rod ball joints.

NOTE: Lock washers on variable ratio
steering gear are staked into the cutaways
on the face of the inner tie rod ball joints
using a suitable blunt pointed punch.

(15) Position the rack at the end of its travel at
each end of the steering gear housing and coat the rack
with suitable grease. Return the rack to the centre
position,

(16) Fill the corrugations inside the steering gear
rubber boots with suitable grease over approximately
half the length of the boots and instal the boots to the
steering gear ensuring that the ends of the boots are
correctly positioned and that the boots can be rotated
smoothly after installation. Secure the ends of the
boots with the retaining clips.

(17) Instal the outer tie rod end locknut to the
position where the outer face of the nut is 23 mm from
the shoulder at the inside end of the threaded portion
of the tie rod. Instal the outer tie rod end until it abuts
the locknut. Repeat the above procedure for the other
tic rod end.

501/1080
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View of the outer tie rod end, dimension A = 23 mm.

NOTE: The outer tie rod ends are stamped
LH and RH for identification and should
not be interchanged..

(18) Using a suitable torque gauge, measure the
pinion rotating torque. If necessary, adjust the rack
pad adjusting screw as previously described to obtain
the specified torque when the steering gear is within
30 mm of the rack centre position.

TO INSTAL

(1) Being careful to avoid damage to the rubber
boots, slide the steering gear assembly into the cross-
member from the right hand side of the vehicle.

(2) Rotate the steering gear assembly and insert
the pinion into the intermediate shaft lower universal
Jjoint or pinion flange, aligning thc marks made during
removal.

(3) Instal the steering gear mounting clamps and
tighten the mounting bolts to the specified torque
ensuring that the clamp on the pinion end of the
steering gear assembly is tightened first. Instal the
crossmember plate and tighten the rctaining bolts
securely.

(4) Instal the intermediate shaft lower clamp
bolt and tighten to the spectfied torque.

(5) Connect the outer tie rod ends to the steering
arms and tighten the retaining nuts to the specified
torque.

(6) Adjust the toe in/out as described in the
Front Suspension section.

3. NON-ADJUSTABLE STEERING COLUMN

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Suitably mark the components and remove
the intermediate shaft upper universal joint clamp
bolt.

(3) Working inside the vehicle, remove the re-
taining screws and withdraw the lower section of the
instrument pancl below the steering column.

(4) Disconnect the wiring to the stecring column
ignition and combination switches.

(5) Remove the steering column mounting bolts
from below the instrument panel, noting the position
of the earth wire.

(6) Slide the steering column assembly out of the
floor panel and withdraw the stecring column from
the vehicle.
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View of the non-adjustable steering column removed
from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Tighten all bolts to the specified torque.

(2) Road test the vehicle and check for satisfac-
tory steering performance.

TO DISMANTLE AND ASSEMBLE

(1) Remove the steering wheel and combination
switch as described in the Electrical System section.

(2) Remove the screws retaining the upper and
lower steering column shrouds and withdraw the
shrouds from the steering column.

(3) Remove the retaining screw and withdraw
the horn contact from the steering column.

(4) Remove the steering column upper seal and
bearing retaining snap ring.

(5) Remove the steering column lower bearing
retaining bolts and slide the steering shaft and bearing
assembly out of the bottom of the steering column.
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(6) On 1979-1984 and all Utility models re-
move the snap ring and slide the lower bearing, sea:
and washer off the steering shaft.

On 1985-1987 Sedan and Station Wagon models
remove the steering column lower seal and bearing
retaining snap ring. Remove the washers and spring
and remove the lower bearing assembly from the
steering shaft.

(7) Inspect the components of the steering
column for wear and damage and measure the overail
length of the steering shaft. Renew all worn and
damaged components, renew the steering shaft if the
overall length is not within Specifications.

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) On 1985-1987 Sedan and Station Wagon
models lubricate and instal the lower bearing
assembly onto the steering shaft.

Smear suitable grease on the upper and lower
bearing surfaces and the horn contact area of the
steering shaft.

(2) On 1979-1984 and all Utility models slide
the lower bearing, ‘O’ ring and washer onto the
steering shaft and instal the bearing retaining snap
ring to the steering shaft.

On 1985-1987 Sedan and Station Wagon mode s
instal the washers and spring, the bearing retaining
snap ring and the steering column lower seal.

(3) Instal the steering shaft and bearing as-
sembly through the bottom of the steering column.
Ensure that the slot in the bearing housing is aligned
with the welded scam of the steering column tube.

(4) On 1985-1987 Scdan and Station Wagon
models stand the stecring column upright, resting on
the lower end of the steering shaft and using a suitable
tube to contact the upper bearing retaining snap ring
push the snap ring into the groove adjacent to the
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of the non-adjustable steering column, 1986 model shown.
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upper bearing. Do not apply excess force during this
procedure.

Instal a new steering column upper seal.

(5) Instal the horn contact and tighten the re-
taining screw securely. Ensure that the contact face is
rubbing squarely and firmly on the steering shaft.

(6) Instal the upper and lower steering column
shrouds and tighten the retaining screws securely.

(7) Instal the combination switch and steering
wheel as described in the Electrical System section,
ensure that clearance exists between the steering
wheel and the steering column shrouds. Loosen the
retaining screws and relocate the shrouds if binding
occurs.

4. TILT ADJUSTABLE STEERING COLUMN

TO REMOVE AND INSTAL

The removal and installation procedures for the
tilt adjustable steering column are the same as for the
non-adjustable steering column. Refer to the previous
centre heading for details of the removal and installa-
tion procedures.

TO DISMANTLE AND ASSEMBLE

1979-1984 Models
(1) Remove the steering wheel as detailed in the
Electrical System section.
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Installed view of the tilt adjustable steering column
components, 1983 model shown.

(2) Remove the retaining screws and remove the
steering column upper and lower shrouds.

(3) Move the steering column to the fully up-
ward tilt position, disconnect the extensions and
remove the extensions and the tension springs from
the tilt mechanism.

(4) Suitably mark the universal joint and the
lower steering shaft relationship, remove the universal
joint clamp bolt and remove and dismantle the lower
steering shaft using the procedure previously de-
scribed to remove and dismantle the non-adjustable
steering column steering shaft.
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(5) Remove the steering lock retaining bolts and
withdraw the steering lock, upper steering shaft and
universal joint assembly from the tilt bracket.

(6) If necessary, remove the upper steering shaft
and bearings from the steering lock as follows:

(a) Remove the snap ring from the top end of the
upper steering shaft and slide the upper steering shaft
out of the steering lock.

(b) Remove the washer, the needle roller bear-
ing, the outer race and the circular spring from the
bore of the steering lock using a suitable pointed tool.

(¢) Remove the snap ring from the bore of the
steering lock and remove the needle roller bearing, the
outer race and the circular spring from the steering
lock using a suitable pointed tool.

(7) Remove the tilt lever return spring from the
tilt mechanism.

(8) Remove the nuts and washers and remove
the plate from the side of the tilt lever. Note the
installed position and remove the spacer from the tilt
lever shaft.

(9) Remove the pawl and the tilt lever from the
tilt lever shaft.

(10) Remove the snap ring, washers and the pivot
pin from the left hand side of the tilt bracket.

(11) Remove the pivot bolt and bush from the
right hand side of the tilt bracket.

(12) Remove the tilt bracket from the steering
column.

(13) Inspect the components of the steering
column for wear and damage and measure the overall
length of the steering shaft. Renew all worn and
damaged components, renew the steering shaft if the
overall length is not to Specifications.

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Tighten all nuts and bolts securely.

(2) Lubricate the moving parts with suitable
grease before assembly.

(3) Ensure that the tilt mechanism operates
correctly before installing the steering column in the
vehicle.

1985-1987 Models

(1) Remove the steering wheel as described in
the Electrical section.

(2) Remove the retaining screws and remove the
steering column upper and lower shrouds.

(3) Moving the tilt lever, loosen the adjusting
nut located adjacent to the tilt lever.

(4) Remove the tilt lever retaining bolt and
washer and remove the tilt lever from the tilt mech-
anism.

(5) Remove the tilt lever adjusting nut, washer
and adjusting bolt from the tilt mechanism.

(6) Remove the universal joint clamp bolt and
slide the upper column and steering shaft assembly
out of the tilt mechanism. If it is necessary to
dismantle the upper column assembly, proceed as
follows:
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Dismantled view of the tilt adjustable steering
column, 1983 model shown.

(a) Remove the snap ring from the upper steer-
ing shaft adjacent to the upper bearing.

(b) Remove the snap ring from the lower bear-
ing end of the shaft and remove the washers and
spring from the lower bearing.

(c) Using a suitable screwdriver remove the
lower bearing and the bush from the lower end of the
upper steering column.

(d) Shde the upper steering shaft out of the
lower end of the upper steering column and remove
the upper bearing from the upper steering column.

(7) Remove the steering column lower bearing
retaining bolt and slide the steering shaft and bearing
assembly out of the bottom of the steering column.

(8) Remove the steering column lower seal and
bearing retaining snap ring. Remove the washers and
spring remove the lower bearing assembly from the
steering shaft.

(9) Move the steering column to the fully up-
ward tilt position and remove the release lever retain-
ing screws. Remove the retaining plate and the release
lever noting the positions of the release lever spring
and the locking pin and spring.

(10) Remove the tension springs from the sides of
the tilt bracket.

(11) Using a suitable spanner, remove the tension
spring anchors from the sides of the tilt bracket.

(12) Remove the snap rings and washers from the
tilt bracket pivot pins and remove the pivot pins from
the tilt bracket.

(13) Withdraw the tilt bracket from the steering
column,

(14) Inspect the components of the steering
column for wear and damage and measure the overall
length of the steering shaft. Rencw all worn and
damaged components, renew the steering shaft if the
overall length is not to Specifications.

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Lubricate the moving parts with suitable
grease before assembly.
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(2) Instal the bearing washers with the tapered
side facing the bearings.

(3) Tighten the tilt lever adjusting nut to a
torque of 10 Nm and position the tilt lever to touch
the stop before tightening the tilt lever retaining bolt.

(4) Ensure that the tilt mechanism operates
correctly before installing the steering column in the
vehicle.

5. INTERMEDIATE SHAFT

TO REMOVE AND INSTAL

Rubber Coupling Model

(1) Raise the front of the vehicle and support it
on chassis stands.

(2) Suitably mark the relationship of the inter-
mediate shaft upper universal joint to the steering
shaft and the steering gear to the steering gear pinion
flange.

(3) Remove the clamp bolt retaining the steering
gear pinion flange to the steering gear.

(4) Remove the steering gear mounting bolts
and lower the steering gear slightly to clear the
intermediate shaft.

(5) Remove the intermediate shaft upper uni-
versal joint clamp bolt and withdraw the intermediate
shaft assembly from the vehicle.

(6) Inspect the rubber coupling for wear and
deterioration, the universal joints for wear and rough
rotation and the spline for wear and damage. Renew
all unserviceable parts.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the intermediate shaft upper universal
joint and the steering gear pinion flange to the marks
made on removal.

(2) Tighten all bolts to the specified torque.

(3) Road test the vehicle and check for satisfac-
tory steering performance.

Double Universal Joint Model

(1) Suitably mark the relationship of the inter-
mediate shaft upper universal joint to the steering
shaft and the intermediate shaft lower universal joint
to the steering gear pinion.

(2) Remove the intermediate shaft upper and
lower universal joint clamp bolts, slide the intermedi-
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diate shaft assembly, 1983 model shown.
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Dismantled view of the double universal joint type
intermediate shaft assembly, 1986 model shown.

ate shaft up the steering shaft until the intermediate
shaft lower universal joint is clear of the steering gear
pinion.

(3) Slide the intermediate shaft off the steering
shaft and withdraw the intermediate shaft from the
vehicle.

(4) Inspect the universal joints for wear and
rough rotation and the splines for wear and damage.
Renew all unserviceable parts.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the intermediate shaft universal joints
to the marks made on removal.

(2) Tighten all bolts to the specified torque.

(3) Road test the vehicle and check for satisfac-
tory steering performance.



PART 3. POWER STEERING

SPECIFICATIONS
Steering gear type . ......... Rack and pinion with
integral power cylinder
Linkage ................ Direct from rack ends to
tie rods and steering arms
Steering gear valve type .......... Rotary, integral
with pinion
Pumptype........................ Rotary, vane
Pump output:
1981 models ..................... 9.5 cc/rev
1982 models ............... e 7.4 cc/rev
1983 models .................... 10.0 cc/rev
1984 models ..................... 7.4 cc/rev
1985-1987 models ................ 5.9 cc/rev
Pump relief pressure:
1981-1982models ................ 4921 kPa
1983-1984 models ................ 4904 kPa
1985-1987 models ................ 4413 kPa
Steering wheel turning effort:
1980-1982 models ................... 245N
1983-1987 models ................... 29.4 N
TORQUE WRENCH SETTINGS
Steering gear mounting bolts:
1980-1984 models .................. 54 Nm
1985-1987 models .................. 71 Nm
Intermediate shaft: '
Universal joint clamp bolt ........... 26 Nm
Rubber coupling bolts ............... 20 Nm
Rack pad adjusting screw locknut ......... 49 Nm
Inner tie rod ball jointtorack ............ 78 Nm
Outer tie rod end locknut ................ 88 Nm
Outer tie rod end to steering arm nut ...... 29 Nm
Outer tie rod end to steering arm nut. . ... .. 29 Nm

+ 0-60 deg to align split pin hole
1. DESCRIPTION

The power steering is a rack and pinion type with
an integral power cylinder and a rotary valve to direct
the hydraulic pressure to the appropriate side of the
piston in the power cylinder. This hydraulic pressure
assists the mechanical components which operate in a
similar manner to the manual rack and pinion steer-
ing system.

The steering gear is mounted on the underside of
the front suspension crossmember and the hydraulic
pressure is supplied by an engine driven pump.

The rack is connected, by ball joints, to the tie
rods on either end which are connected to the steering
arms by tie rod ends.

If a fault is encountered within the hydraulic
system, such as pump failure or pressure drop due to a
broken pipe or leaking seals, the vehicle may still be
driven, although stecring effort will be substantially
increased.

In the interests of safety the vehicle should be
driven in this condition for only short distances or to
the nearest repair facility where attention to the
damaged components can be obtained.

2. PRELIMINARY INSPECTION AND TESTING

If the power steering system becomes partially or
fully inoperative it is most important that the follow-
ing preliminary inspection and testing procedures are
peformed prior to undertaking any trouble shooting
Or repair operations.

PUMP DRIVE BELT

Inspect the pump drive belt for breakage, glazing
or wear, renew the drive belt if any of these character-
istics are evident.

If the belt is loose but still serviceable adjust the
belt as described in the Engine Tune-up section.

NOTE: In most cases a loose drive belt can
be heard squealing when a load is placed on
the pump such as when the steering wheel is
turned or as the engine is accelerated.

Checking the power steering pump drive belt for
deterioration.

Installed view of the power steering fluid reservoir,
1986 model shown.
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TO CHECK FLUID LEVEL

With the vehicle parked on a level surface, start
the engine and run it until the power steering fluid is
at the normal operating temperature of approximately
60 deg C. Turn the steering wheel slowly from lock to
lock several times and stop the engine.

Check the fluid level in the power steering reser-
voir reading on the side of the dipstick marked Hot.
The dipstick is located on the reservoir cap.

If it is necessary to top up the fluid, fill up to the
full mark indicated on the dipstick using the fluid
specified in the Lubrication and Maintenance section.

NOTE: If the fluid is cold, approximately 21
deg C, use the side of the dipstick marked
Cold. Do not overfill the reservoir.

TO CHECK FOR FLUID LEAKS

Using a suitable solvent clean around all the
power steering assemblies and hose or pipe fittings
where fluid leakage might prevail and start the engine.
Turn the steering wheel from lock to lock several
times, stop the engine, and check the system for
leakage.

Where leakage is found at pipe or hose fittings,
tighten the fitting and repeat the above procedure. In
some cases, when tightening the fitting does not
rectify the problem, it may be necessary to disconnect
the fitting and clean the mating faces.

Where leakage is found in the pump and reservoir
assembly, the overhaul procedures are described later
in this section.

If it is necessary to renew a hose or pipe refer to In
Car Adjustments and Minor Repairs for the hose or
pipe removal and installation precautions.

If it is necessary to instal a replacement steering
gear assembly or pump and reservoir assembly the
removal and installation procedures are described
later in this section.

TO CHECK TURNING EFFORT

Ensure that the tyre pressures and front wheel
alignment are correctly adjusted and drive the vehicle
on the road until the engine and steering fluid are at
the normal operating temperature. Park the vehicle on
a dry bitumen or concrete surface.

Attach a force gauge to the rim of the steering
wheel, start and run the engine at normal idle speed.
Pull on the force gauge to obtain alternatively both left
and right hand steering locks from the straight ahead
position.

The turning effort should for both left and right
hand steering locks be approximately equal, they
should also be within Specifications.

NOTE" Increased turning effort may be
encountered when the steering wheel is
turned rapidly with an engine speed in
excess of 2000 rpm.

DIPSTICK &

4.

501/1588

Checking the power steering fluid level on the reser-
voir dipstick, 1983 model shown.

501/1583

b

Check the power steering fluid lines for leaks.

3. IN CAR ADJUSTMENTS AND
MINOR REPAIRS

PUMP DRIVE BELT TENSION

The correct procedure to adjut the pump dnive
belts 1s described in the Engine Tune-up section.

It is most essential that the pump drive belts are
adjusted enough to prevent slipping but without
imposing excessive load on the pump bearings.

On 1985-1987 non-airconditioned models should
the deflection of the drive belts be unequal both drive
beits should be renewed as a matched pair.

TO PURGE THE POWER STEERING SYSTEM
OF AIR

(1) Ensure that the fluid reservoir is full of fluid.

(2) Raise the front of the vehicle and support it
on chassis stands.

(3) Turn the steering wheel slowly from lock to
lock until air bubbles cease appearing in the reservoir
and the fluid level remains constant.
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NOTE: During this operation ensure that
the fluid level is kept on the Full mark to
avoid introducing more air into the system.

(4) With the engine running at normal idle
speed, turn the steering wheel slowly from lock to lock
until air bubbles cease appearing in the reservoir and
the fluid level remains constant.

NOTE: It is unacceptable for the fluid level
to alter more than 3 mm during the above
operation.

(5) Lower the vehicle to the ground and repeat
operation (4).

(6) Road test the vehicle and check for oil leaks.
With the engine stopped, check the fluid level on the
dipstick as previously described.

TO FLUSH THE POWER STEERING SYSTEM

(1) Disconnect the fluid return hose at the pump
reservoir and place the end of the hose in a suitable
clean container. Plug the return hose fitting on the
reservoir.

(2) Fill the reservoir with the recommended
fluid.

(3) Raise the front of the vehicle and support it
on chassis stands.

(4) Turn the steering wheel slowly from lock to
lock and, constantly filling the reservoir with new
fluid, flush approximately two litres of fluid through
the system until the fluid flowing out of the return
hose is clean and free from contaminants.

(5) Lower the vehicle to the ground, remove the
plug and connect the fluid return hose to the reservoir.
Check and top up the fluid level in the reservoir.

(6) Road test the vehicle and check for leaks.
With the engine stopped, check the fluid level on the
dipstick as previously described.

FLUID LINES

When fluid lines are disconnected it is important
that all openings are plugged to prevent the entry of
dirt. Any fluid lost during repair operations must be
replenished and the system purged of air. Do not
allow power steering fluid to contact any engine drive
belts and ensure that the fluid lines are positioned
clear of other components to prevent chaffing.

4. POWER STEERING PUMP

Special Equipment Required:
To Dismantle and Assemble — Suitable puller,
press and press plates

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Disconnect the fluid lines from the power
steering pump. Plug the openings to prevent the loss of
fluid and the entry of dirt.

(3) On 1980-1984 models, carefully remove the
cap from the centre of the idler pulley using suitable
pliers and a cloth pad, loosen the locking bolt approxi-
mately two turns then turn the adjusting bolt to relieve
the tension from the pump drive belt.

(4) On 1985-1987 models, loosen the alternator
mounting and adjusting bolts and relieve the tension
from the pump drive belts.

(5) Remove the power steering pump drive
belt/s.

(6) On 1980-1984 models remove the air
cleaner as described in the Fuel System section.

(7) Remove the power steering pump mounting
bolts and manoeuvre the power steering pump from
the engine compartment.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Adjust the drive belts as described in the
Engine Tune-up section.

(2) Fill the reservoir and check the fluid level as
previously described.

(3) Purge the system of air as previously de-
scribed.

(4) Road test the vehicle and check for fluid
leaks.

TO DISMANTLE

(1) Carefully clamp the power steering pump in
a vice using timber to provide protection.

(2) Where fitted, remove the spark plug lead/
hose mounting bracket from the top of the pump
body.

(3) Remove the pulley retaining bolts and
washers and the nut from the end of the pump shaft.

(4) Remove the pulley from the front of the
pump shaft.

(5) Remove the reservoir cap and where fitted,
the fluid filter from the reservoir.

(6) On 1980-1984 models remove the pipe con-
nector union and the bolt from the end of the
reservoir. Remove and discard the ‘O’ rings.

On 1985-1987 models remove the flange bolts and
lift the reservoir off the front pump body. Remove
and discard the ‘O’ ring.

(7) On 1980-1984 models, tapping carefully on
the front edge of the reservoir with a soft hammer,
remove the reservoir from the pump body. Remove
and discard the ‘O’ ring from the pump body.

Remove the spring clip and withdraw the filter
and magnet from the reservoir.

(8) Carefully clamp the front pump body in a
vice with suitable jaw protection and on 1985-1987
models remove the connector from the side of the
front pump body and withdraw the relief valve and
spring.

(9) Remove the retaining bolts and detach the
rear pump body.

(10) On 1985-1987 models remove the snap ring
from the rear end of the pump shafl, remove the rear
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end plate, the cam ring, the rotor with vanes and the
front end plate where fitted, from the front of the
pump body, remove and discard the gasket.

(11) On 1980-1984 models, remove and discard
the ‘O’ rings from the rear pump body.

(12) On 1980-1984 models, remove the relief
valve and spring from the rear pump body.

(13) On 1980-1984 models remove the pulley
flange from the front end of the pump shaft using a
suitable puller. Remove the key from the shaft using
suitable pliers.

(14) Using a suitable screwdriver, remove the
outer seal from the front pump body noting the
direction of the seal lip. Remove the snap ring, using
suitable snap ring pliers.

(15) Pushing on the spline end of the pump shaft,
remove the pump shaft, bearing and spacer from the
front pump body section. Note the installed position
of the spacer, where fitted.

(16) Using a press and suitable press plates re-
move the bearing from the pump shaft.

(17) On 1980-1984 models, using a suitable
punch, remove the inner seal from the front pump
body, noting the direction of the seal lip.

(18) Remove the rotor with vanes, cam ring and
end plates from the rear end of the front pump body.

TO INSPECT

(1) Clean the pump components in suitable
cleaning solvent and blow dry with compressed air.

(2) Inspect the front and rear pump body ma-
chined surfaces for wear, scratches and damage.

(3) Inspect the pump shaft for bend and wear on
the seal contact surfaces.
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(4) Inspect the end plates, cam ring, rotor and
vanes for wear, scratches and damage.

(5) Inspect the relief valve for wear, scratches
and damage and the spring for cracks and bend.

(6) Inspect the shaft bearing for wear and dam-
age and the bolts, spacer, key and connector for wear
and damage. Renew all the unserviceable compo-
nents.

TO ASSEMBLE

NOTE: Lubricate all the pump components
with the specified power steering fluid and
pack the seals with suitable grease before
assembly.

(1) On 1980-1984 models, using a suitable tube
to contact the outer edge, press a new inner seal into
the front pump body with the seal lip facing the
direction noted during dismantling.

(2) Using a press and suitable press plates instal
the bearing onto the pump shaft. Instal the spacer in
the position noted during dismantling,.

(3) Using a suitable tube to contact the bearing
outer race, press the pump shaft into the front pump
body ensuring that the spacer where fitted, does not
damage the pump body or the seal.

(4) Instal the snap ring to the groove in the front
pump body bore adjacent to the bearing. Rotate the
snap ring in the groove to verify correct installation.

(5) Using a suitable tube to contact the outer
edge, press a new outer seal into the front pump body
with the seal lip facing the direction noted during
dismantling.

(6) On 1980-1984 models instal the key and the
pulley flange to the front end of the pump shaft.
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Dismantled view of the power steering pump, 1983 model shown.
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(7) On 1980-1984 models, instal the relief valve
spring in the rear pump body. Push the relief valve
squarely into the rear pump body avoiding any
twisting movement. Check the valve for free, smooth
operation.

(8) On 1980-1984 models, instal a new ‘O’ ring
to the recess in the front pump body and instal the
front end plate ensuring that the chamfered end of the
shaft holes face the front pump body.

(9) Instal the rotor on the pump shaft and instal
the vanes with the radius ground edge facing the
outside.

(10) Instal the cam ring with the chamfered ends
of the pin holes facing the front of the pump body.

(11) Instal the rear end plate with the chamfered
ends of the pin holes facing the cam ring.

(12) Instal new ‘O’ rings or a new gasket, as
applicable. to the rear pump body, press the rear
pump body squarely onto the front pump body and
instal the retaining bolts.

(13) Tighten the retaining bolts to a torque of 59
Nm on 1980-1984 models and 29 Nm on 1985-1987
models.

(14) On 1980-1984 models, instal a new ‘O’ ring
to the rear pump body to seal the reservoir.

(15) On 1980-1984 models instal the magnet and
filter into the reservoir and instal the spring clip.

(16) On 1980-1984 models using a soft hammer,
carefully tap the reservoir onto the rear pump body.

(17) On 1980-1984 models renew the pipe con-
nector union ‘O’ ring and instal the pipe connector
union to the end of the reservoir.

(18) On 1980-1984 models renew the bolt ‘O’ ring
and instal the bolt to the end of the reservoir.

(19) On 1980-1984 models tighten the connector
and bolt to a torque of 49 Nm.

(20) On 1985-1987 models instal the relief valve
and spring in the side of the front pump body. Renew
the connector ‘O’ ring, instal the connector and
tighten to a torque of 59 Nm.

(21) Instal the pulley to the front of the pump
shaft and tighten the retaining nut and bolts where
fitted, securely.

(22) On 1985-1987 models renew the ‘O’ ring on
the reservoir flange and instal the reservoir. Tighten
the flange bolts securely.

(23) Instal the fluid filter where fitted and the
reservoir cap to the reservoir.

(24) Turn the pump shaft by hand and check for
smooth rotation. If binding occurs, dismantle the
pump and check for presence of dirt, foreign matter or
misalignment. Clean the pump or rectify faults and
repeat the assembly procedure.

5. POWER STEERING GEAR ASSEMBLY

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Raise the front of the vehicle, support it on
chassis stands and remove the front wheels.

(3) Disconnect the outer tie rod ends from the
steering arms.

(4) Where fitted, remove the bolts and discon-
nect the rubber coupling from the pinion flange, or
remove the clamp bolt from the intermediate shaft
lower universal joint, as applicable.

NOTE: Suitably mark the components of
the intermediate shaft to aid assembly.

(5) Remove the exhaust engine pipe as de-
scribed in the Engine section and remove the cross-
member plate.

(6) Disconnect the fluid lines from the steering
gear assembly, plug the lines to prevent leakage. Plug
the holes in the steering gear to prevent the entry of
dirt.

(7) Remove the steering gear mounting bolts
from the suspension crossmember.

(8) Lower the steering gear until it is clear of the
intermediate shaft.

(9) Rotate the steering rearward and withdraw
the steering gear out of the right hand side of the
vehicle.
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Power steering gear removed from the vehicle, 1983
model shown.

NOTE: Special equipment is required to
overhaul the power steering rack and pinion
assembly. It is therefore recommended that
should an overhaul be required the assembly
be taken to a specialised workshop for the
overhaul to be carried out.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Being careful to avoid damage to the rubber
boots, slide the steering gear assembly into the cross-
member from the right hand side of the vehicle.

(2) Rotate the steering gear assembly and insert
the pinion into the intermediate shaft lower universal
joint or, where fitted, connect the pinion flange to the
rubber coupling, aligning the marks made during
removal.

(3) Instal the steering gear mounting clamps and
tighten the mounting bolts to the specified torque
ensuring that the clamp on the pinion end of the
steering gear assembly is tightened first. Instal the
crossmember plate and tighten the retaining bolts
securely.

(4) Where fitted, instal the intermediate shaft
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lower universal joint clamp bolt or the rubber cou-
pling bolts. Tighten the bolts to the specified torque.

(5) Connect the fluid lines to the steering gear
assembly and tighten the connections securely.

(6) Connect the outer tie rod ends to the steering
arms and tighten the retaining nuts to the specified
torque.

(7) Fill the power steering pump reservoir and
check the fluid levei as previously described.

(8) Purge the system of air as previously de-
scribed.

(9) Adjust the toe in/out as described in the
Front Suspension section.

6. STEERING COLUMN

To remove, instal, dismantle and assemble the
steering column follow the procedures outlined in
Part 2. Conventional Steering.

7. INTERMEDIATE SHAFT

To remove and instal the intermediate shaft
follow the procedures outlined in Part 2. Conven-
tional Steering.
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SPECIFICATIONS

Type ..... ... ... Independent, McPherson strut
with coil spring
Suspension unit:

Type .o Double acting

Repairable type oil capacity —

Four wheeldrive .................... 220 cc

Two wheeldrive . .................... 205 cc
*Camber angle two wheel drive:

Sedan —

1979-1984 ........... 1 deg 30 min * 45 min

1985-1987 ................ 45 min * 45 min

Station Wagon —

1979-1984 ........... 1 deg 45 min % 45 min

1985-1987 ... ... .. ... 1 deg £ 45 min

*Camber angle four wheel drive:
1979-1884 and Utility .. 2 deg 35 min + 45 min
1985-1987—

Sedan ................. 1 deg 40 min + 45 min
Station Wagon ......... 1 deg 45 min + 45 min
*Caster angle two wheel drive:

Sedan —

1979-1984 .......... minus 25 min *+ 45 min
1985-1987 ........... 2 deg 30 min £ 45 min
Station Wagon —

1979-1984 ........... minus 5 min = 45 min
19851987 ............ 2 deg 5 min = 45 min

*Caster angle four wheel drive:
1979-1884 and Utility .. minus 35 min = 45 min
1985-1987—

Sedan ................. 1 deg 50 min = 45 min

Station Wagon ........ I deg 35 min = 45 min
Toe in/out:

Two wheel drive —

1979-1984 . ............... | £ 1 mm toe in

1985-1986 ............... 2 * 1 mm toe out

1987 oo 2 * 3 mm toe in
Four wheel drive —

1979-1984 and Utility ......... 5 mm toe out

19851986 ............ 4.5+ 0.5 mm toe out

1987 o 5 £ 3 mm toe out

**Four wheel drive standard ground clearance:
1979-1984 Station Wagon —

Front ........ ... ... . . .. . . . .. ... 250-280
Rear ....... ... .. .. ... ........ 335-355 mm
Utility —

Front .......... .. .. ... . ..... 250-280 mm
Rear .. ... ... .. .. .. . ... . ... 345-365 mm
1985-1987 Station Wagon —

Front .......... ... ... ........ 248-282 mm
Rear ... ... ... .. . . . 259-289 mm
1985-1987 Sedan —

Front ......... . ... . ... ....... 244-278 mm
Rear ... .. .. . . . .. ... .. 245-275 mm

*The camber and caster angles are not adjustable.
**For rear ground clearance adjustment on two wheel
drive vehicles refer to the Rear Suspension section.
1987 model suspensions are not adjustable.

TORQUE WRENCH SETTINGS

Suspension unit upper mounting

tobodynuts ......... ... ... ... .. ..... 36 Nm

Driveshaftnut ............. 196 Nm + 0-30 deg
to align split pin hole

Tie rod end to steering

armnut ............. 29 Nm + 0-60 deg to align

split pin hole
Repairable suspension unit

pistongland nut ...... ... ... ......... 118 Nm
Suspension control arm pivot bolt nut:
19791982 ... ... ... .. ... ... 64 Nm
1983-1987 ... ... ... ... ... .. ... 69 Nm
Ball jointstudnut ...................... 39 Nm

+ 0-60 deg to align split pin hole

Suspension unit piston rod nut:
1979-1984 and Utility .............. 74 Nm
1985-1987 ... .. ... ... ... ... .. ..... 67 Nm

1. FRONT SUSPENSION TROUBLE SHOOTING

NOISY FRONT SUSPENSION

(1) Loose upper suspension mounting or piston
rod nuts: Tighten mounting and/or piston rod nuts.

(2) Loose or worn suspension control arm ball
joints: Tighten or renew ball joints.

(3) Noise in suspension units: Repair or renew
suspension units.

(4) Loose or defective stabiliser bar mountings:
Check, tighten or renew mounting rubbers.

(5) Loosc or defective radius rod mountings:
Check, tighten or renew radius rod mountings.

(6) Worn or damaged front hub bearings: Renew
defective parts.

(7) Worn steering gear: Renew defective parts as
described in the Steering section.

NOTE: To check the front suspension com-
ponents for wear, raise the front of the
vehicle and support it on chassis stands
allowing both front wheels and suspension
units to hang free. With an assistant push-
ing and pulling at the top and then at the

o m—:

501/207

Using a lever to check the suspension control arm
inner pivot bushes.
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bottom, check for excessive looseness in the
front hub bearings, suspension control arm
ball joints and inner pivot bushes.

The inner pivot bushes may also be
checked using a lever between the suspen-
sion control arm and the crossmember.

To check the radius rod mounting
bushes, have the assistant push the wheel
firmly towards the rear and then towards the
front of the vehicle.

Stabiliser bar mounting rubbers can be
visually checked for damage or deteriora-
tion.

Check the stabiliser bar rubber visually for deteriora-
tion.

POOR OR ERRATIC ROAD HOLDING ABILITY

(1) Low or uneven tyre pressures. Inflate tyres to
the recommended pressures.

(2) Defective suspension unit; Repair or renew
defective suspension unit, preferably in pairs.

(3) Uncvenly worn front tyres: Instal a matching
pair of front tyres.

(4) Loose or defective stabiliser bar mounting
rubbers: Check and tighten or renew mounting rub-
bers.

Check the radius rod mounting bushes for deterio-
ration.

Front Suspension

(5) Weak or broken front coil spring: Renew
front coil spring, preferably in pairs.

(6) Loose or defective radius rod mounting:
Check, tighten or renew radius rod mounting.

(7) Unevenly adjusted ground clearance right to
left sides: Adjust ground clearance as detailed later in
this section until vehicle attitude, side to side, is level
(four wheel drive only).

NOTE: As a quick guide to suspension unit
condition, bounce the front of the vehicle up
and down (one side at a time) and observe
that the vehicle comes to rest in a single
movement. If it bounces two or three times
before settling, the suspension unit should
be repaired or renewed.

If the front of the vehicle is laving down
further on one side than the other, remove
the coil spring and check its free length
against a new spring. 1/ the spring is found
to be unserviceable it is a good practice 1o
instal a matching pair of front springs. On
four wheel drive vehicles unevenly adjusted
ground clearance can give the same resull.

2. DESCRIPTION

Each suspension unit comprises a vertical tubular
strut and shock absorber unit, surrounded at the
upper end by a coil spring, in the top of which is an up-
per mounting attached to the underside of the front
wheel housing.

The piston rod of the shock absorber is$ in turn
attached to the upper centre of the spring upper
mounting. A

The lower end of the suspension unit tube is
clamped into the top of the steering knuckle which is
attached to the suspension control arm by a ball joint
clamped into the bottom of the steering knuckle.

The inner end of the suspension control arm is
attached to the vehicle front crossmember by a bolt
which is retained by a self locking nut.

s A— 4
“ COIL SPRING

Underbody view of the right hand side front suspen-
sion, 1986 model shown.
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In order to maintain the suspension control arm
in correct relationship with the other suspension
components in service, a radius rod is mounted
between the suspension control arm and the radius
rod mounting bracket.

On 1979-1984 and Utility models, a stabiliser
bar, atached to the rear of the radius rod mounting
brackets and clamped to each radius rod contributes
considerably .to the riding qualities of the front
suspension units. On 1985-1987 Sedan and Station
Wagon -models, the stabiliser bar is attached to the
suspension control arms.

Caster and camber angles are set in production
and cannot be adjusted, Any variation in these angles
will be caused by worn or damaged components.

Four wheel drive models, prior to 1987, have
adjusting nuts to raise the coil spring lower seat which
increases the ground clearance. These nuts must be
adjusted evenly from front to back and side to side.
The correct adjustment procedure is described at the
end of this section.

3. FRONT HUB

TO REMOVE AND DISMANTLE
(1) With the handbrake firmly applied, remove

the split pin securing the front axle shaft nut. Loosen

the drive shaft nut and the front wheel nuts.

(2) Raise the front of the vehicle, support it on
chassis stands and remove the front wheel.

(3) Release the handbrake and disconnect the
outer handbrake cable from the retaining bracket on
the brake caliper lever.

(4) Disconnect the inner handbrake cable from
the caliper lever.

(5) Remove the retaining bolts and lift the brake
caliper off the brake disc. Suspend the caliper with a
cord or wire to avoid damage to the brake hose.

(6) Remove the split pin and the nut retaining
the tie rod end to the steering arm.

(7) Disconnect the tie rod end from the steering
arm by holding a suitable dolly or hammer against one
side of the steering arm boss and striking the other
side with a hammer.

HUB AND DISC DEFLECTOR

STEERING KNUCKLE
SPLIT PIN

/ NUT

AXLE SHAFT

7/ spacen &d

20)

WASHER
501/786

Front hub and steering knuckle components removed
from the vehicle.
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(8) Remove the bolts retaining the bottom of the
suspension unit to the steering knuckle and separate
the steering knuckle from the suspension unit. If
necessary, open the steering knuckle slightly with a
suitable screwdriver and lower the steering knuckle,
using care to avoid damage to the axle shaft rubber
boot.

(9) Remove the axle shaft nut, washer and
spacer.

(10) Withdraw the hub and brake disc assembly
from the axle shaft by pulling on the hub and tapping
the end of the axle shaft with a soft faced hammer. It
may be necessary to use a suitable puller if this
method fails.

Remove the retaining bolts and withdraw the air
deflector from the steering knuckle.

(11) Remove the clamp bolt and disconnect the
steering knuckle from the control arm ball joint. If
necessary, open the steering knuckle slightly with a
suitable screwdriver and withdraw the steering
knuckle from the vehicle.

(12) Shde the bearing spacer 1o one side to gain
access to the inner bearing race and using a suitable
punch lightly tap the bearing and seal from one end of
the steering knuckle housing and remove the spacer.

Reverse the direction of the steering knuckle and
remove the bearing and seal from the other end of the
steering knuckle. Discard the seals.
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Dismantled view of the steering knuckle components.

TO CLEAN AND INSPECT

(1) Remove all the old grease and thoroughly
wash all the components in suitable cleaning solvent.

NOTE: Do not spin the bearings with com-
pressed air as damage to the bearings an-
d/or injury to the operator may resullt.

(2) Inspect the inside ot the hub and steering
knuckle for wear and damage. Inspect the bearing
spacer for wear. Renew all worn or damaged parts.

(3) Turn the bearings by hand and check for
roughness or excessive side movement which indi-
cates a faulty bearing.
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TO ASSEMBLE AND INSTAL

(1) Lubricate the bearings by holding a liberal
amount of suitable grease in the palm of one hand and
kneading the side of the bearing down through the
grease. During the kneading process turn the bearing
approximately 20 deg at a time until the balls and cage
section inside the bearing inner and outer races is full
of grease.
= (2) Instal a bearing in one side of the steering
knuckle tapping with a suitable punch on the bearing
outer race until the bearing outer race contacts the
shoulder inside the steering knuckle bore.

(3) Reverse the direction of the steering knuckle
and smear 10-13 grams of suitable grease inside the
steering knuckle bore. Instal the spacer to contact the
installed bearing inner race.

(4) Instal the bearing into the other side of the
steering knuckle as described in operation (2).

(5) Using a suitable tube on the outside edge of
the seal, carefully tap the seal into the end of the
steering knuckle bore until the inside edge of the seal
contacts the bearing.

Repeat the procedure to instal the seal in the other
end of the steering knuckle.

(6) Carefully slide the steering knuckle onto the
end of the axle shaft and using the axle shaft nut and
suitable spacers pull the axle shaft end through the
bearings in the steering knuckle being careful not to
damage the seals. Remove the nut and spacers.

(7) Push the control arm ball joint into the
bottom of the steering knuckle and tighten the clamp
bolt securely.

(8) Push the steering knuckle onto the bottom of
the suspension unit and tighten the retaining bolts
securely.

(9) Connect the tie rod end to the steering arm,
tighten the retaining nut to the specified torque and
instal a new split pin.

(10) Instal the air deflector to the steering knuckle
and tighten the retaining bolts securely.

(11) Holding the axle shaft outer joint, push the
hub and brake disc onto the end of the axle shaft
until the inside of the hub contacts the outer steering
knuckle bearing.

(12) Instal the spacer, the washer and the drive
shaft nut, with the concave side of the washer against
the spacer.

(13) Instal the brake caliper to the steering
knuckle and tighten the retaining bolts securely.

(14) Connect the inner handbrake cable to the
lever on the brake caliper and the outer handbrake
cable to the retaining bracket on the brake caliper.

(15) Instal the front wheel, lower the vehicle and
tighten the axle shaft nut to the specified torque.

(16) Instal a new split pin to the drive shaft nut
and tighten the wheel nuts securely.

(17) Pump the brake pedal to position the brake
pads against the brake disc. If necessary, adjust the
handbrake as described in the Brakes section.

Front Suspension

4. SUSPENSION UNIT

Special Equipment Required:
To Dismantle and Assemble — Spring
compressor

TO REMOVE

(1) Raise the front of the vehicle, support it on
chassis stands and remove the front wheel.

(2) Disconnect the brake hose from the front
brake caliper. Plug the end of the hose and the hole in
the caliper to prevent the entry of dirt and the loss of
fluid.

(3) Remove the retaining clip and disconnect
the brake hose from the bracket on the suspension
unit.

(4) Remove the suspension unit clamp bolt and
the suspension unit bracket retaining bolt from the
steering knuckle and push the steering knuckle down
off the suspension unit, using care to avoid damage to
the drive shaft rubber boot. It may be necessary to
open the steering knuckle slightly with a suitable
screwdriver.

(5) Working in the engine compartment, mark
the installed position of the upper mounting. Remove
the nuts retaining the suspension unit to the body and
withdraw the suspension unit from the vchicle.

MOUNTING

COIL SPRING ¥

Using spring compressors to compress the coil spring.
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TO DISMANTLE AND ASSEMBLE

(1) Prior to dismantling the suspension unit,
clean it thoroughly and ensure that a clean working
area is available.

(2) Attach the spring compressors and compress
the coil spring. Remove the rubber plug and the piston
rod nut from the piston rod.

(3) Remove the suspension unit upper mount-
ing, spacer. seal where fitted, spring seat with rubber
insulator, coil spring, rubber boot and bump rubber.

(4) Torenew the seals in the hydraulic section of
a repairable type suspension unit proceed as follows:

(a) Carefully mount the suspension unit in a
vice using suitable jaw protection.

(b) Remove the gland nut from the top of the
suspension unit tube.

(¢) Remove the piston rod and guide from the
suspension unit tube slowly to avoid fluid spillage.

(d) Remove the inner cylinder slowly to avoid
fluid spillage.

(e) Invert the suspension unit tube and discard
the fluid from the suspension unit.

(f) Inspect the components for wear, bend and
damage and renew all the seals supplied in the seal kit.

NOTE: Lubricate all the seals with the fluid
supplied with the seal kit prior to installa-
tion.

- NUT
m/

__WASHER

) el

ey

- MOUNTING

= -
5~@ -a— SPACERS
-~

SEAT

Ve

=~ BUMP RUBBER

= INSULATOR

501/1506
SUSPENSION UNIT

Dismantied view of the repairable suspension unit
components, 1983 mod{el shown.
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(g) Instal the piston into the inner cylinder,
compressing the piston ring with finger pressure and
instal the inner cylinder and piston rod into the
suspension unit tube and fill the suspension unit with
the specified quantity of the fluid supplied with the
seal kit.

(h) Instal the guide and gland nut. Tighten the
gland nut to the specified torque.

(1) With the suspension unit. in a vertical
position, extend and retract the piston rod fully
several times until a stcady and uniform resistance is
felt which indicates satisfactory operation of the
suspension unit.

(5) Assemble the coil spring and upper mount-
ing components in the reverse order of dismantling.

TO INSTAL

(1) Place the suspension unit in position with
the upper mounting in the position marked prior to
removal and instal the retaining nuts to the upper
mounting. Tighten the retaining nuts 1o the specified
torque.

(2) Shide the steering knuckle onto the bottom of
the suspension unit and instal the suspension unit
bracket retaining bolt and the clamp bolt. Tighten the
bolts securely.

(3) Connect the brake hose to the suspension
unit bracket and instal the retaining clip.
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Dismantled view of the non-repairable suspension
unit components, 1986 model shown.
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* (4) Connect the*brake hose to the brake caliper
and bleed the brakes as described in the Brakes
section.

5. BALL JOINT

Special Equipment Required:
To Remove Ball Joint — Suitable puller

TO REMOVE AND INSTAL

(1) Raise the front of the vehicle, support it on
chassis stands and remove the front wheel.

(2) Remove the split pin and nut retaining the
ball joint stud to the suspension control arm and
separate the ball joint from the suspension control
arm using a suitable puller.

(3) Remove the clamp bolt from the steering
knuckle and slide the ball joint out of the steering
knuckle. If necessary use a suitable screwdriver to
open the steering knuckle.

(4) Inspect the ball joint rubber boot for cracks
and deterioration and the ball joint for wear, cracks
and damage. Renew any damaged ball joint.

Use the following test procedure to ascertain the
serviceability of the ball joints:

(a) Apply a force of 686 N to the end of the ball
joint stud and note the distance the stud moves into
the ball joint body.

(b) Apply a pull of 686 N to the end of the ball
joint stud and note the distance the stud moves out of
the ball joint body.

(¢c) Subtract the distance obtained in (a) from
the distance obtained in (b) and renew the ball joint if
the result is more than 0.3 mm.

Installation is a reversal of the removal procedure
using a new split pin to lock the ball joint stud nut.

BALL JOINT g

501/1576

View of the ball joint disconnected from the suspen-
sion control arm.

6. SUSPENSION CONTROL ARM

Special Equipment Required:
To Remove Ball Joint — Suitable puller

TO REMOVE AND INSTAL

(1) Raise the front of the vehicle, support it on

chassis stands and remove the front wheel.

\
!
\

Front Suspension

(2) Remove the nut retaining the handbrake
cable bracket and separate the handbrake cable
bracket from the suspension control arm.

(3) Remove the bolts and disconnect the end of
the radius rod from the suspension control arm.

(4) On 1985-1987 Sedan and Station Wagon
models, remove the bolt and disconnect the stabiliser
bar links from the suspension control arm.

(5) Remove the split pin and nut retaining the
ball joint to the suspension control arm and discon-
nect the ball joint from the suspension control arm,
using a suitable puller, if necessary.

(6) Remove the pivot bolt and nut from the
inner end of the suspension control arm and withdraw
the suspension control arm from the vehicle.

(7) Inspect the suspension control arm rubber
bushes for deterioration and the suspension control
arm for cracks, bend and damage. Renew as neces-
sary.

Installation is reversal of the removal procedure
with attention to the following points:

(1) Coat the radius rod mounting rubbers with a
saturated soap solution before installation.

(2) Tighten the suspension control arm inner
pivot bolt nut to the specified torque with the weight
of the vehicle on the front wheels.

(3) Check and if necessary. adjust the front
wheel alignment.
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Suspension control arm removed from the vehicle.

7. RADIUS ROD

TO REMOVE AND INSTAL

(1) Raise the front of the vehicle, support it on
chassis stands and remove the front wheel.

(2) Remove the bolts retaining the radius rod to
the suspension control arm.

(3) Remove the retaining nut from the end of
the radius rod and withdraw the radius rod from the
vehicle. Note the installed position of the radius rod
mounting rubbers to aid assembly.

(4) Inspect the radius rod for bend and damage
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and the mounting rubbers and hardware for damage
and deterioration. Renew all damaged parts.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Coat the radius rod mounting rubbers with a
saturated soap solution before installation to the
positions noted during removal.

(2) Tighten all the bolts and nuts securely.

(3) Check and if necessary, adjust the front
wheel alignment.

8. STABILISER BAR

TO REMOVE AND INSTAL

1979-1984 and Utility Models

(1) Raise the front of the vehicle and support it
on chassis stands.

(2) Remove the bolts retaining the front stabi-
liser bar brackets to the radius rods at each side of the
vehicle.

(3) Remove the nuts retaining the stabiliser bar
mounting brackets to the rear of the radius rod
mounting brackets and remove the mounting brackets
and rubber bushes from the stabiliser bar.

(4) Withdraw the stabiliser bar from the vehicle.

(5) Inspect the stabiliser bar for bend and dam-
age and the rubber bushes and mounting hardware for
damage and deterioration. Renew all damaged parts.

Installation is a reversal of the removal procedure
with attention to the following point:

(1) Tighten the stabiliser bar mounting bracket
nuts and bolts securely with the weight of the vehicle
on the front wheels.
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1979-1984 and Utility stabiliser bar components.

1985-1987 Sedan and Station Wagon Models

(1) Raise the front of the vehicle and support it
on chassis stands.

(2) Remove the bolts retaining the engine sump
guard to the crossmember at the rear and the body
panel at the front and manoeuvre the engine sump
guard from the vehicle.

(3) Remove the bolts retaining the ends of the
stabiliser bar to the suspension contirol arms.

(4) Remove the bolts retaining the stabiliser bar
mounting brackets to the crossmember and remove

<o)

STABILISER BAR
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1985-1987 Sedan and Station Wagon stabiliser bar
components.

the mounting brackets and rubber bushes from the
stabiliser bar.

(5) Manoeuvre the stabiliser bar from the
vehicle.

(6) Inspect the stabiliser bar for bend and dam-
age and the rubber bushes and mounting hardware for
damage and deterioration. Renew all damaged parts.

Installation is a reversal of the removal procedure
with attention to the following point:

(1) Tighten the stabiliser bar mounting bracket
bolts securely with the weight of the vehicle on the
front wheels.

9. STEERING ANGLES AND GROUND
CLEARANCE

Special Equipment Required:
To Adjust Rear Ground Clearance, 1985-1986
Sedan and Station Wagon Models — Suitable coil
spring compressor

WHEEL ALIGNMENT

NOTE: Extensive knowledge and specia-
lised equipment is required to measure and
correct the suspension and steering angles
except the front wheel toc infout. It is
therefore not a worthwhile proposition for
the layvman to do a complete wheel align-
ment and the vehicle should be taken to a
wheel alignment specialist.

Prior to carrying out a wheel alignment the front
suspension should be completely checked 1o ascertain
that it is in a serviceable condition.

Carry out a thorough inspection of the steering
linkage, front hub bearings. suspension ball joints,
springs and suspension unit recoil action. Renew or
repair components where necessary.

The tread of the front tvres should be examined
for excessive or uncven wear as certain conditions of
tyre wear arc indicative of damaged or worn compo-
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nents in the suspension, steering linkage or the wheels
and hub bearings. Refer to Tyre Wear Trouble Shoot-
ing in the Wheels and Tyres section. If the tyres are
found to be defective, renew with serviceable tyres.

The vehicle should be unladen, except for the
normal amount of fuel, with the tyres inflated to the
normal pressures.

TO CHECK AND ADJUST GROUND
CLEARANCE

(1) With the vehicle unladen, on a flat surface
and the tyres inflated to the correct pressures measure
the distance from the front of the suspension control
arm pivot bolt to the ground to obtain the front
ground clearance and from the lowest point at each
end of the rear suspension tube to the ground to
obtain the rear ground clearance.

(2) If the front ground clearance is not to Speci-
fications on four wheel drive models, turn the adjust-
ing nuts located under the lower coil spring seat by
equal amounts until the front ground clearance is
equal on both sides of the vehicle and to Specifica-
tions. Two wheel drive models are non-adjustable.

(3) If the rear ground clearance is not to Specifi-
cations on 1979-1984 four wheel drive and Utility
models, turn the adjusting bolt located at the centre cf
the rear suspension crossmember until the rear
ground clearance 1s to Specifications.

NOTE: On Sedan and Station Wagon mo-
dels remove the rear seat and the rubber
plug in the floor panel 1o gain access to the
adjusting bolt. It will be necessary to work
underneath the vehicle on Utility models.
On two wheel drive models it will be neces-
sary to alter the position of the trailing link
engagement with the torsion bar as de-
scribed in the Rear Suspension section Part
2. Torsion Bar Suspension.

View of the four wheel drive front ground clearance
adjustment nuts. Note that two wheel drive vehicles
are non adjustable.

Front Suspension

501/1596

501/1599

View of the rear ground clearance measuring point.

CROSSMEMBER

View of the 1979-1984 four wheel drive and Utility
models rear ground clearance adjustment bolt.

On 1985-1986 four wheel drive Scdan and
Station Wagon modecls, compress the rear coil spring
and rotate the lower coil spring scat until the rear
ground clearance is equal on both sides of the vehicle
and to Specifications.

NOTE: Changing the rear coil spring lower
seat from one slot to the adjacent slot will
alter the ground clearance by 15 mm. Two
wheel drive 1985-1986 Sedan and Station
Wagon models do not have adjustuble sus-
pension. 1987 model suspensions are not
adjustable, ground clearance ervors require
coil spring renewal for rectification
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View of the 1985—-1986 Sedan and Station Wagon
four wheel drive rear ground clearance adjustment.

TO CHECK AND ADJUST TOE IN/OUT

(1) Ensure that the vehicle ground clearance is at
the specified height.

(2) Raise the front of the vehicle and support it
on chassis stands.

(3) Spin each front wheel in turn and using a
piece of chalk, mark a thin line around the periphery
of each tyre as near to the centre as possible.

(4) Lower the vehicle to the floor and bounce the
vehicle up and down several times to settle the
suspension. Set the front wheels in the straight ahead
position.

(5) Mark the centre chalk line on both tyres in
front of the suspension at the height of the wheel
centres.

(6) Using a telescopic gauge or rule, measure the
distance between the two marks on the tyre centres.
Record the measurement.

(7) Maintain the wheels in the straight ahead
position, roll the vehicle forward until the marks are
the same distance above the floor, but to the rear of
the front suspension.

(8) Again, use the telescopic gauge or rule to
measure the distance between the marks on the tyres.
Subtract the measurement taken with the marks at the
front of the suspension from the measurement taken
with the marks at the rear of the suspension to obtain
the toe in figure. Alternatively, subtract the measure-
ment taken with the marks at the rear of the suspen-
sion from the measurement taken with the marks at
the front of the suspension to obtain the toe out figure.
Compare the toe in/out figures to Specifications.

(9) Ifadjustment is required proceed as follows:

(a) Remove the outer clips from the steering
gear rubber boots and loosen the tie rod end locknuts.

(b) Adjust the tie rods as required until the
correct toe in/out 1s reached.

REAR WHEELS

FRONT WHEELS

197/LD13

Diagram indicating front wheel toe in/out. Refer to
Specifications for the correct difference between
measurement ‘A’ and ‘B’.

501/1080

TIE ROD cue

TIE ROD END LOCKNUT /

BOOT

View of the tie rod and components used to adjust toe
in/out. Arrows indicate the initial tie rod end installa-
tion measurement. Refer to the Steering section.

NOTE: It is importan to make equal ad-
Justments to cach tie rod to maintain the
central position of the steering gear.

(c) Tighten the tie rod end locknuts and instal
the outer clips to the steering gear rubber boots.

(d) Check the position of the steering wheel with
the front wheels in the straight ahead position. If
necessary remove and reposition the steering wheel.
Refer 1o the Electrical System section for the correct
steering wheel removal and installation procedure.

NOTE: Ensure that the steering gear is in
the central position when the froni wheels
are in the straight ahead position. [f neces-
sary, shorten and lengthen the appropriate
tie rods by equal amounts 10 achieve this
condition.
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PART 1.

FAULTS, CAUSES AND REMEDIES

NOISE IN SUSPENSION

(1) Defective shock absorbers, suspension units
or mountings: Renew faulty components.

(2) Loose or worn trailing arm/link bushes or
pivot bolts: Check and tighten or renew worn com-
ponents.

(3) Where applicable, worn or broken torsion
bar: Check and renew torsion bar.

(4) Where applicable, broken coil spring: Renew
coil spring.

NOTE: As a quick guide to shock absorber
or suspension unit condition, bounce the
vehicle up and down (one side at at time)
and observe if the vehicle comes to rest in a
single movement. If the vehicle bounces two

. oF three times before coming to rest the
shock absorber or suspension unit is suspect.
If suspect, remove the shock absorber or
suspension unit and check for damage or
leaks.

To check the trailing arms, bushes and
pivot bolts, insert a lever between the suspect
unit and its mounting and lever the unit
back and forth checking for excessive move-
ment.

Where fitted, check the rear springs
visually for breaks and check the spring
seats for damage and distortion.

Where fitted, remove the torsion bars
and height adjustment arm and check for
wear and damage.

REAR WHEELS NOT IN ALIGNMENT WITH
FRONT WHEELS

(1) Broken or badly worn trailing arm bolts or
bushes: Renew faulty parts.

(2) Damaged or bent trailing arm: Renew faulty
parts.

(3) Bent suspension crossmember: Renew sus-
pension crossmember.

NOTE: to check this condition measure
from the centre of the front wheels to the
centre of the rear wheels on both sides.
Compare the measurements which must be
equal. Before measuring, ensure that the
front wheels are in the straight ahead
position.

POOR OR ERRATIC ROAD HOLDING ABILITY

(1) Low or uneven tyre pressures: Inflate the
tyres to the recommended pressures.
(2) Defective suspension unit or shock absorber:

REAR SUSPENSION TROUBLE SHOOTING

501/212

501/70

Inspect the suspension unit lower mounting bush for
deterioration.

Check and rcnew the defective suspension unit or
shock absorber, preferably in pairs.

(3) Worn or damaged trailing arm pivot bushes
or bolts: Check and renew trailing arm pivot bolts or
bushes.

(4) Where applicable, worn or damaged coil
spring: Renew the coil spring, preferably in pairs.

(5) Where applicable, worn or damaged torsion
bar: Check and renew the torsion bar.

NOTE: If the rear of the vehicle is laying
down further on one side that the other,
check that the suspension unit lower spring
seats are adjusted equally. Remove the coil
spring and check Its free length against a
new spring. Remove and check the torsion
bar on torsion bar suspension
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PART 2. TORSION BAR REAR SUSPENSION

SPECIFICATIONS

Type ............. Independent, trailing arm with
torsion bar and shock absorber

Shock absorber type:
1979-1980 models ............ Double acting,
telescopic, hydraulic
1981-1984 and Utility models .. Double acting,
telescopic, gas pressurised

Four wheel drive hub end float . . . .. 0.06-0.10 mm
Two wheel drive hub starting force,
except 1984 models ....................... 14 N
Two wheel drive hub starting force,
1984 models .......................... ... 18 N

TORQUE WRENCH SETTINGS

- Four wheel drive hubnut ........... .. .. 196 Nm
Four wheel drive hub ringnut ........... 221 Nm
Two wheel drive hub nut, except
1984 models ....... 49 Nm then back ¢ —5 turn
Two wheel drive hub nut,

1984 models ....... 39 Nm then back 4 —5 turn
Trailing link to trailing arm bolts . . ... . ... 147 Nm
Trailing arm pivotbolt ............... ... 93 Nm
Trailing link pivot bush retaining bolt . . . . .. 39 Nm
Shock absorber upper mounting bolt ... ... 127 Nm
Shock absorber lower mounting bolt . ... .. 118 Nm
Suspension crossmember mounting bolt ... 147 Nm

1. DESCRIPTION

The rear suspension fitted to 1979-1984 and
Utility models consists of a hollow, tubular suspen-
sion crossmember which is attached 1o the vehicle
underbody by brackets welded to the outer ends of the
suspension crossmember.

The rear hubs on four wheel drive models are
splined onto the drive shafts which rotate on bearings
located in the end of the trailing arm.

Trailing arms which pivot in brackets welded to
the rear of the suspension crossmember are held in
alignment in service by trailing links which are bolted
to the trailing arms and located in the ends of the
suspension crossmember by Metalastic bushes.

Torsion bars are splined into the trailing links at
one end and the centre of the suspension crossmember
at the other end.

On four wheel drive models, the torsion bar inner
ends are splined into the height adjustment arm and
by turning the bolt in the end of the height adjustment
arm, the torque on the torsion bars is increased or
decreased with a subsequent change in the vehicle
ground clearance.

Double acting, telescopic shock absorbers are

CROSSMEMBER
f

e

TRAILING ARMS

Underbody view of the four wheel drive torsion bar
type rear suspension.

Underbody view of the two wheel drive torsion bar
type rear suspension.

installed between the rear of the trailing arms and the
vehicle body to aid stability and enhance the riding
qualities of the suspension.

2. TORSION BAR AND TRAILING LINK

Special Equipment Required:
To Renew Trailing Link Pivot Bush: Press and
press plates

TO REMOVE AND INSTAL

(1)  Working between the rear wheel arch and the
wheel, remove the rear shock absorber upper mount-
ing bolts.

(2) Raise the rear of the vehicle. support it on
chassis stands placed clear of the rear suspension and
remove the rear wheel.

(3) Disconnect the brake hose from the brake
pipe at the bracket on the front of the trailing arm.
Plug the ends of the hose and pipe 1o prevent the entry
of dirt and the loss of luid.
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TRAILING LINK —e=

SPLINES

501/1543 ‘

TORSION BAR

View of the trailing link and torsion bar removed from
the vehicle.

(4) Remove the suspension crossmember
mounting bolts on the side being repaired and loosen
the suspension crossmember mounting bolts on the
opposite side of the vehicle.

(5) Suitably support the suspension cross-
member in a position low enough for the torsion bar
to clear the body panel on removal.

(6) Suitably mark the splines of the torsion bar
and the trailing link to aid assembly.

(7) Remove the bolts retaining the trailing link
to the trailing arm.

(8) Remove the trailing link pivot bush retain-
ing boit from the end of the suspension crossmember
and withdraw the trailing lirik and torsion bar from
the vehicle.

(9) Separate the trailing link from the torsion
bar and inspect the trailing link, torsion bar and
mounting hardware for cracks, wear and damage.
Renew all the unserviceable components. Inspect the
Metalastic bush in the trailing link for.deterioration
and, if necessary, renew the bush as follows:

(a) Support the trailing link in a press using
suitable press plates behind the Metalastic bush.

(b) Using a suitable mandrel to slide inside the
bush and engage the mounting tube, push on the
mounting tube and remove the Metalastic bush from
the trailing link.

(c) Place the trailing link flat on the press bed
plates and press the new bush onto the mounting tube
using a suitable tube to contact the steel outer bush.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Align the torsion bar and trailing link marks
made prior to removal.

(2) Tighten all the bolts to the specified torque.

(3) Tighten the trailing link pivot bush retaining
bolt with the weight of the vehicle on the rear wheels.

(4) Check the rear ground clearance as described
in the Front Suspension section.

On four wheel drive models the ground clearance
adjustment procedure is fully outlined in the Front
Suspension section.

On two wheel drive models no adjustment is
provided, except for the repositioning of the torsion
bar. If it is necessary to alter the rear ground clearance
proceed as follows:

Rear Suspension — Part 2

(a) Raise the rear of the vehicle. support it on
chassis stands placed clear of the rear suspension and
remove the rear wheel.

(b) Using the criteria that a change of one spline
on the inner end of the torsion bar, which has 37
splines, will alter the ground clearance by 68 mm and
a change of one spline on the outer end of the torsion
bar, which has 34 splines, will alter the ground
clearance by 74 mm, determine the number of splines
change required at each end of the torsion bar.

(c) Mark the original position of the trailing link
on the torsion bar and measure the vertical distance
between the end of the trailing link and the vehicle
underbody. Remove the trailing link and torsion bar
as previously described.

(d) Rotate the torsion bar and trailing link
assembly the required number of splines. Separate the
trailing link from the torsion bar and rotate the
trailing link in the opposite direction the required
number of splines to obtain the specified ground
clearance.

(e) Connect the trailing link to the trailing arm
and repeat the measurement taken in operation (c).
The change in ground clearance will be twice the
change in this measurement.

3. SHOCK ABSORBER

TO REMOVE

(1) Raise the rear of the vehicle and support it
on chassis stands

(2) For ease of access remove the rear wheel.

(3) Support the trailing arm and remove the
shock absorber lower mounting bolt from the trailing
arm.

(4) Remove the shock absorber upper mounting
bolts and withdraw the shock absorber from the
vehicle.

BOLTS

UPPER MOUNTING
SHOCK ABSORBER @

{

LOWER MOUNTING

501/1547

Shock absorber assembly removed from the vehicle.

TO TEST AND BLEED

(1) Hold the shock absorber upright and fully
extend it.

(2) Push the top of the shock absorber down-
ward and note the movement travelled before resis-
tance is felt. The movement should be 10 mm or less.
Continue to fully compress and cxtend the shock
absorber and check for stcady and uniform resistance
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Installed view of the shock absorber.

which should be felt over the entire travel of the shock
absorber.

(3) If the initial free movement is more than 10
mm proceed as follows:

(a) Invert the shock absorber and fully compress
1t.

{b) With the shock absorber fully compressed,
turn 1t upright and fully extend it.

Repeat the above operation several times until the
initial free movement is 10 mm or less. Renew the
shock absorber if the above operation is not successful
or if the shock absorber has dents, damage or fluid
leaks.

TO INSTAL

Installation is a reversal of the removal procedure
ensuring that the lower shock absorber mounting bolt
1s tightened to the specified torque with the weight of
vehicle on the rear wheels.

GAS PRESSURISED SHOCK ABSORBERS

The removal, installation and test procedures for
vehicles fitted with gas pressurised shock absorbers
are identical to those for conventional shock absorb-
ers. However bleeding is not required nor possible.

4. TRAILING ARM

Special Equipment Required:
To Renew Trailing Arm Pivot Bush: Press and
press plates

TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle, support it on
chassis stands and remove the rear wheel.

(2) On four wheel drive models, disconnect the
axle shaft from the hub drive shaft as described in the
Rear Axle section.

(3) Remove the shock absorber lower mounting
bolt from the trailing arm bracket.

(4) Disconnect the brake hose from the brake
pipe at the bracket on the front of the trailing arm.
Plug the ends of the hose and the pipe to prevent the
entry of dirt and loss of fluid .

(5) Remove the bolts retaining the trailing link
to the trailing arm.

(6) Remove the trailing arm pivot bolt from the
bracket on the suspension crossmember and withdraw
the trailing arm from the vehicle.

(7) Inspect the trailing arm for cracks, bend and
damage, the trailing arm pivot bush for deterioration
and the mounting hardware for wear and damage.

If necessary, renew the trailing arm pivot bush as
follows:

(a) Support the trailing arm in a press and using
a mandrel slightly smaller than the outer diameter of
the bush, press the bush out of the trailing arm.

(b) Press the new bush into the trailing arm
using a suitable tube to contact the steel outer bush.

Installation is a reversal of the removal procedure
ensuring that the trailing arm pivot bolts and the
shock absorber lower mounting bolt are tightened to
the specified torque.

5. REAR HUB

The removal, installation and overhaul proce-
dures for four wheel drive and two wheel drive rear
hubs are fully explained in Part 3. Coil Spring
Suspension.
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PART 3. COIL SPRING REAR SUSPENSION

SPECIFICATIONS

Type .o Independent, trailing arm
with coil spring and gas pressurised

suspension unit

Four wheel drive hub end float . . . .. 0.06-0.10 mm
Two wheel drive hub starting force .......... 14 N

TORQUE WRENCH SETTINGS

Four wheel drive hubnut ............... 196 Nm
Four wheel drive hub ringnut ........... 221 Nm
Two wheel drive hubnut . .......... 49 Nm then

back + — -5 turn.
Pistonrodnut .......................... 20 Nm
Piston rod locknut . ......... ... ... .. ... 25 Nm
Suspension unit upper mounting bolts .... 127 Nm
Suspension unit lower mounting bolt ... .. 118 Nm
Trailing link to trailing arm bolts . .. ...... 177 Nm
Trailing arm pivotbolt ................. 137 Nm
Trailing link pivotbolt ................. 177 Nm

1. DESCRIPTION

The rear suspension fitted to 1985-1987 Sedan
and Station Wagon models consists of a hollow,
tubular suspension crossmember which is attached to
the vehicle underbody by brackets fixed to the outer
ends of the suspension crossmember.

Trailing arms which pivot in brackets welded to
the rear of the suspension crossmember are held in
alignment in service by trailing links which are bolted
to the trailing arms and pivot in brackets welded to
the rear of the suspension crossmember.

The rear hubs on four wheel drive models are
splined onto the drive shafts which rotate on bearings
located in the end of the trailing arm. The rear hubs on
two wheel drive models rotate on bearings located on
stub axles on the end of the trailing arm.

TRAILING ARMS

Underbody view of the four wheel drive coil spring
type rear suspension.

Double acting, telescopic suspension units with
integral coil springs are installed between the rear of
the trailing arms and the vehicle body.

On four wheel drive models, prior to 1987, the
lower coil spring seat 1s adjustable to alter the vehicle
ground clearance. The two wheel drive models are not
adjustable.

2. TRAILING LINK

Special Equipment Required:
To Renew Trailing Link Bush — Press and
press plates

TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle, support it on
chassis stands and for ease of access remove the rear
wheel.

(2) Remove the bolts retaining the trailing link
to the trailing arm.

(3) Remove the trailing link pivot bolt and
withdraw the trailing link from the vehicle.

(4) Inspect the trailing link for cracks, bend and
damage and the pivot bush for deterioration. If
necessary, renew the pivot bush as follows:

(a) Support the trailing link in a press and using
a mandrel with a diameter shghtly smaller than the
outer diameter of the bush, press the bush out of the
trailing link.

(b) Press the new bush into the trailing link
using a suitable tube 1o contact the steel outer bush.

Installation 1s a reversal of the removal procedure
with attention to the following points:

(1) Tighten the trailing link pivot bolt to the
specified torque with the weight of the vehicle on the
rear wheels.

(2) Tighten the trailing link retaining bolts to the
specified torque.

3. TRAILING ARM

Special Equipment Required:
To Renew Trailing Arm Bush — Press and press
plates

TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle, support it on
chassis stands and remove the rear wheel.

(2) On four wheel drive models, disconnect the
axle shaft from the hub drive shaft as described in the
Rear Axle section.

(3) Remove the suspension unit lower mounting
bolt.

(4) Disconnect the brake hose from the brake
pipe at the bracket on the front of the trailing arm.
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501/788

BOLT

View of the trailing arm and trailing link removed from
the vehicle.

Plug the ends of the hose and the pipe to prevent the
entry of dirt and the loss of fluid.

(5) Remove the bolts retaining the trailing link
to the trailing arm.

(6) Remove the trailing arm pivot bolt and
withdraw the trailing arm from the vehicle.

(7) Inspect the trailing arm for cracks, bend and
damage and the pivot bush for deterioration. If
necessary, renew the pivot bush as follows:

(a) Support the trailing arm in a press and using
a mandrel with a diameter slightly smaller than the
outer diameter of the bush, press the bush out of the
trailing arm.

(b) Press the new bush into the trailing arm
using a suitable tube to contact the steel outer bush.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Tighten the trailing arm pivot bolt and the
suspension unit lower mounting bolt with the weight
of the vehicle on the rear wheels.

(2) Tighten all the bolts to the specified torque.

4. SUSPENSION UNIT

Special Equipment Required:
To Dismantle and Assemble — Suitable coil
spring compressor

TO REMOVE

(1) Raise the rear of the vehicle and support it
on chassis stands. For ease of access remove the rear
wheel.

(2} Support the trailing arm and remove the
suspension unit lower mounting bolt from the trailing
arm.

(3) Remove the suspension unit upper mount-
ing bolts and withdraw the suspension unit from the
vehicle.

TO DISMANTLE, INSPECT AND ASSEMBLE

(1) Instal the spring compressor and compress
the coil spring.

COMPRESSORS

COIL SPRING

Installed view of the suspension unit upper mounting.

(2) Remove the piston rod locknut, nut, washer
and rubber bush and remove the mounting bracket.

(3) Remove the sleeve, rubber bush, washer,
upper spring seat and insulator.

(4) Remove the coil spring, bump rubber and on
four wheel drive models. the lower spring seat. Note
that the coil spring is installed with the flat end down.

(5) Inspect all the components for cracks, wear,
damage and deterioration. Compare the coil spring
free length with the free length of a new spring. Renew
all unserviceable components.

(6) Check the suspension unit for dents, damage
and fluid leaks. Push the piston rod into the body of
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Dismantled view of the suspension unit.

the suspension unit and check for steady and unifaem

resistance over the entire travel. Release the piswan
rod and check that it returns to the fully extended
position in a smooth manner.

(7) Check the lower mounting bush for deterior-

ation and if necessary, renew the bush as follows:

(a) "Suppm the suspension unit in a press and
using a mandrel with a diameter shghtly smaller than
the outer diameter of the bush, press the bush out of
the suspension unit.

(b) Press the-new bush into the suspensmn unit
using a suitable tube to contact the stéel outer bush.

Assembly is a reversal of the dismgntling proce-
dure with attention to the:fallowing points:

(1) Instal the coil spring in the p&sition noted
during dismantling.

(2) Tighten the piston rod nuts to the specified
torque.

TO INSTAL

Installation is a reversal of the removal procedure
ensuring that the lower suspension unit mounting bolt
is tightened to the specified torque with the weight.of
the vehicle on the rear wheels.

.OY pube on the outer

5. REARHUB

Special Equipment Required:
To Remove and Instal — Hub ring nut tool,
suitable press and press plates, dial gauge,
suitable puller

FOUR WHEEL DRIVE MODELS

To Removétand Dismantle,

(T) Ensure that the handbrake is fully applied:

(2) Remove the rear wheel hub caps and brake
dl'um ‘hub- r,etammg nut. split pin and loosen the
retaining nut and wheel nuts.

(3) Raise the rede of the vehlcle and support it
on chassig Stdnds, femd¥e the road wheels and the hub
retaming-nut: from the dxle.:

4y - Remove.'the mxle shafts as descrlbed an the

- R&gr ANl section,

.~ 5) - Remove -t spﬁcer shaped “washer ‘and
brake drum hub forx the drive shaft woting the

-installed posmmn)f the spacer.

(6) Disconiiect the brake pipe from the. brake
hose of“the crossmember, remove thie retaining clip
and separate the hose from the crossfB#mber. Plug the
brake hose and pipe apertures to priéent the entry of
dirt.

{7y ‘Remove the retaining bolts and remove the
brake backing plate from the trailing arm.

(8) Support the trailing arm and remove~the:
suspension unit lower mounting bolt from the trailing
arm. .

(9) Remove the trailing arm to trailing link
retaining-bolts.

(10) Rempove. the trailing arm pivot bolt and
rem®ve the trabhing arm from the vehicle.

(1) Sékure the trailing arm in a suitable vice or
holling fixture, remove the staking and using the
speafak rear hub ring nut tool remove the ring nut from
the tKailing arm.

(I  Using a soft headed hammer drive the hub
drive $tiaft, inner bearing conc and spacer, where
fitted, frbgn the trailing arm.

(13) alsing a suitable screwdriver, prise the oil
seal from thg outer side of the trailing arm and remove
the outer be¥ring cone. Discard the oil seat.

NOTE: K the hub drive shaft bearings are
being remmxed for repacking only it will not
be necessarwto remove the innerand outer
bearing cups:

(14) Using a suilaglg press and press plates,
‘mmbort the trailing a¥m gmmg position a suptable drift
A2 cup and presstthe cups
anj} spﬁacr from the trateg arm. Note the mstalled
‘)osmon ‘™ the cups andt‘l{ mating cones.

€15) ®Jsing a suiptaa® press and press plates
support W& inner bearing come and driwe shaft and
press the ?ring cone and spawer, where tted, from
the, drive shiast: Discard the bearng.
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(16) Using a suitable screwdriver prise the oil
seal from the interior of the rear hub ring nut. Discard
the oil seal.

To Check and Inspect

(1) Thoroughly clean all parts in a suitable
solvent.

(2) Check the bearing cones and cups for wear
and damage, renew as necessary.

NOTE: Do not spin the bearings with com-
pressed air as damage to the bearings and or
injury to the operator may result. Individual
components of bearings should not be re-
newed separately. If any component of the
bearing is faulty the complete bearing must
be renewed.

(3) Check the hub drive shaft for spline damage,
bend and wear, renew as necessary.

(4) Check the ring nut for wear and damadge,
renew as necessary.

(5) Check the trailing arm pivot bushes for wear
and damage, renew as necessary. Refer to the Trailing
Arm heading for the renewal procedure.

Check the trailing arm for wear and damage. Pay
particular attention to the bearing aperture surface.

. J0'A8%emble and Instal
’ (1) Lubricate the bearmgs by holding a liberal
amount of suitable grease in the palm of one hand and
kneading the side of the bearing down through the
grease. During the kneading process turn the bearing
approximately 20 deg at a time until the roller and
cage section 1s full of grease. -
(2) Using a suitable press and press plates,
support the inner bearing cone, position the hub drive
shaft and press the drive shaft into the bearing until it
is positioned as noted on removal. Where applicable

instal the inner spacer.

NOTE: Ensure that pressure is only applied
to the inner race of the bearing cone to avoid
damage to the bearing.

(3) Using a suitable press and press plates,
support the trailing arm and position the outer bear-
ing cup and a suitable drift or tube on the cup. Press
the cup into the trailing arm until it is positioned as
noted on removal.

(4) Using a similar procedure, instal the spacer,
the inner bearing cup into the trailing arm as noted on
removal.

(5) Apply the recommended grease to the cups
in the trailing arm. Refer to the Lubrication and
Maintenance section.

(6) Instal the hub drive shaft and inner bearing’

cone to the trailing arm.

(7) Using a suitable drift or tube instal the outer
bearing cone to the drive shaft and trailing arm while
supporting the drive shaft.

(8) Using a suitable drift, instal a new oil seal
into the ring nut. '
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OIL SEAL cups
RING NUTDRIVE SHAFT

Dismantled view of four wheel drive rear hub compn»-
nents, 1986 model shown.

Instal the ring nut to the trailing arm and ysing the
hub ring nut tool tighten the nut to Specifications and
secure the nut by staking the trailing arm housing.

(9) Using a suitable drift, instal the new oil seal
to the outer side of the trailing arm. .

(10) Instal the trailing arm 1o the cMmembcr
and the trailing link and instal the retammg bolts and
nuts loosely.

(11) Instal the brake backing plate assembly to
the trailing arm and instal the retaining bolts and nuts
and tighten to Specifications.

(12) Remove the plugs from the brake pipe apd
hose and instal the hose to the crossmembgf and
secure with the retaining chp

(13) Instal the brake pipe to the hose and tlghten
securely. Instal the brake drum hub, shaped washer,
spacer and retaining nut to the axle.

- ] o %o
NOTE: Ensure that when the spacerris ¢
installed, the painted front face is towards
the retaining nut.

(14) Bleed the brake system. Refer to the Brakes
section. ‘ A

(15) Have an assistant apply the footbrake and
tighten the hub retaining nut to Specifications.
Tighten the retaining nut a further 30 degrees max:-
mum and instal the retaining split pin.

(16) Instal the axle shafts as described it the
Rear Axle section.

(17) Tighten the trailjng arm to ’t&llmg link
retaining bolts and nuts to Specifications.

(18) Using a dial gauge, secure it to the trailing
arm with its plunger at zero and against the end face of
the hub drive shaft. Ensuring the brake shoes are not
dragging on the drum, measure the hub end float of
the drive shaft. If the hub end float is not within
Specifications, the hub retaining nut, bearings and
bearing spacers will require checking.

(19) When complete instal the road wheels and
lower the vehicle to the ground.
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(20) Connect the suspension unit to the trailing
arm and instal the lower mounting bolt. Tighten the
trailing arm pivot bolt and the suspension unit lower
mounting bolt to the specified torque.

TWO WHEEL DRIVE MODELS

To Remove and Dismantle

(1) Raise the rear of the vehicle, support it on
chassis stands and remove the rear wheel.

(2) Using a suitable screwdriver, remove the cap
from the centre of the hub. Discard the ‘O’ ring.

(3) Straighten the lockwasher and remove the
nut, lockwasher and plate from the end of the stub
axle.

«(4) Slide the hub assembly off the stub axle,
using care not to drop the outer bearing cone.

(5) Where necessary, use a suitable puller, to
withdraw the spacer and the inner bearing cone from
the stub axle. Discard the spacer ‘O’ ring.

NOTE: It may be necessary to move the
spacer and the inner bearing cone slightly
with a screwdriver to gain space for the
puller.

i (6). If the bearings are to be renewed, suitably
support the hub assembly and tap out the inner and
outer bearing cups using a soft drift and a hammer.
The removal of the inner bearing cup will force the
seal out of the hub. Discard Llpe seal.

NOTE: If he hubS%re dismantled only to
renev the ‘grease in the bearing it is not
necessary to remove the bearing cups. The
seal can be removed with a suitable screw-
driver.

(?e)é' Remove all the old grease and thoroughly
wash all the components in a suitable cleaning sol-
vent.

NOTE: Do not spin the bearing cones with
compressed air as damage to the bearings
and/or injury to the operator may result. If
any part of a bearing is faulty the complete
bearing must be renewed.

To Check and Inspect

(1) Inspect the stub axle for cracks, overheating,
wear on the bearing surfaces and thread damage.

(2) Inspect the bearing cups, cone rollers, cone
inner race and roller cage for pitting, cracks, dis-
colouration due to heat, and wear, and discard any
bearing that 1s damaged.

To Assemble and Instal

(1) Ifremoved, instal the outer bearing cups into
the hub using a soft drift and a hammer. Instal the
cups with the tapers facing the outside.

(2) Instal a new seal into the inner end of the
hub. Correctly seated, the outer side of the seal should
be level with the end of the hub. Apply a small amount
of suitable grease to the seal lip.

Rear Suspension — Part 3
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Schematic diagram of the two wheel drive rear hub
components.

(3) Lubricate the bearing cones by holding a
liberal amount of suitable grease in the palm of one
hand and kneadfng the side of the bearing cone down
through the grease. During the kneading process turn
the bearing cone approximately 20 deg at a time until
the roller and cage section is full of grease.

(4) Instal the spacer ‘O’ ring, the spacer and the
inner bearing cone on the stub axle with the stepped
face of the spacer towards the bearing cone.

(5) Smear approximately 30 g of suitable grease
inside the hub aperature and slide the hub onto the
stub axle.

(6) Instal the outer bearing cone, plate, lock-
washer and nut onto the end of the stub axle.

(7) Tighten the nut to the specified torque.

Loosen the nut slightly and rotate the hub to seat the

bearings. Loosen the nut  — 7 turn and using a

spring balance attached to a wheel stud measure the
force requized to start the hub turning. The force must
be to Specifications.

NOTE: The spring balance must be pulled
at 90 deg to the line between the centre of the
stub axle.and the centre of the stud.

(8) Adjust the stub axle nut until the correct
starting force is obtained and bend the lockwasher
over the flat on the nut.

(9) Instal the cap to the centre of the hub using a
new ‘O’ ring.

188/580

Pack the hub bearings by thoroughly working grease
between the rollers and the inner race and roller cage.
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SPECIFICATIONS
Type:
Front ....... ... ... . . . Disc
Rear ...... ... . ... .. . . .. Drum
Operation:
Footbrake ....................... Hydraulic
Handbrake ..................... Mechanical

on front wheels
Master cylinder, 1979-1984
and Utility models:
Type ..o Dual circuit
Bore diameter .................... 20.64 mm
Master cylinder, 1985-1987 Sedan and
Station Wagon models:
Type ... Dual circuit with
fast fill mechanism
Bore diameter —
Front .......... ... . ... ... ... ..., 20.64 mm
Rear..... ... 25.4 mm
Front disc brakes, 1979-1984
and Utility models:

Disc thickness, nominal ................ 12.5mm
Disc thickness, minimum ............. 10.00 mm
Maximum discrunout ................. 0.10 mm
Minimum pad and backing

plate thickness .......................... 7.5 mm

Front disc brakes, 1985-1987 Sedan
and Station Wagon models:

Disc thickness, nominal ................ 18.0 mm
Disc thickness, minimum ............... 16.0 mm
Maximum discrunout ................. 0.10 mm
Minimum pad and

backing plate thickness .................. 7.5 mm

Rear drum brakes:

Drum diameter,nominal .............. 180.0 mm
Drum diameter, maximum ............ 182.0 mm
Minimum lining thickness ............... 1.5mm

TORQUE WRENCH SETTINGS

Front caliper lock pin:
1979-1984 and Utility models—

Lock pin to caliperbody.............. 74 Nm
Lock pin to anchor plate ............. 24 Nm
1985-1987 Sedan and Station

Wagonmodels ..................... 41 Nm

Front caliper guide pin:
1985-1987 Sedan and Station

Wagonmodels ..................... 54 Nm
Front caliper anchorbolt .............. .. 69 Nm
Bleedervalve ....... ... ... ... ... ... ... 9 Nm
Disctohubbolt ........................ 58 Nm

1. BRAKES TROUBLE SHOOTING

BRAKE PEDAL HARD

(1) Vacuum servo system inoperative: Check
servo system and rectify.

(2) Frozen wheel cylinder or caliper, pistons:
Overhaul cylinder or caliper.

(3) Restricted brake lines: Check lines and re-
move restriction or renew lines.

(4) Incorrect brake pads or shoe linings fitted:
Check and replace with the recommended type.

(5) Frozen brake pedal pivot: Overhaul pedal
pivot assembly.

NOTE: The vacuum servo system can be
checked as  follows: With the engine
switched off, pump the brake pedal several
times to deplete any vacuum in the system.
With the engine still switched off, press
down firmly on the brake pedal and hold it
in this position, noting the position and
effort applied. Holding down on the brake
pedal, start the engine. If the servo unit is
operating correctly, the pedal will sink
slightly and the effort required on the pedal
will reduce slightly. If the pedal does not
sink slightly when the engine is started, the
servo unit may be considered inoperative
and should be renewed.

BRAKE DRAG

(1) Frozen wheel cylinder or caliper pistons:
Overhaul cylinder or caliper.
(2) Frozen handbrake cable: Renew handbrake
cable.
(3) Broken or stretched brake
springs: Renew defective springs.
(4) Clogged master cylinder ports: Overhaul
master cylinder.
(5) Faulty or maladjusted hill holder valve
(HHV): Adjust the HHV cable or renew the HHV.
NOTE: To check this condition, jack up the
vehicle and place on chassis stands. Spin the
wheels one at a time to check for binding. If
the wheels are not binding, have an assistant
apply the brakes and release them. Check
that the brakes are immediately releasing. A
clogged master cvilinder port will cause
binding of the two wheels fed by that circuit
of the master cvlinder. Open the bleeder
valve on one of the offending cvlinders and
check if pressure build up is the cause of the
binding. A frozen handbrake cable will
usually cause binding on both front wheels.
Disconnect the handbrake cable from the
calipers and check that the wheels turn
freely. The HHYV operates on the right
front/left rear brake circuit only. If drag is
felt in this circuit only, the HHV may be
considered to be at fault.

shoe return

LOW AND/OR SPONGY BRAKE PEDAL

(1) Airin brake hydraulic system: Bleed hydrau-
lic system
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(2) Insufficient fluid in the system: Locate and
rectify cause of fluid loss, replenish fluid and bleed the
system

(3) Incorrectly adjusted rear brake shoes: Check
and adjust the rear brakes.

(4) Binding front caliper pistons or guide pins:
Overhaul calipers.

(5) Worn master cylinder cups: Overhaul the
master cylinder.

NOTE: A spongy brake pedal in most cases
is caused by air in the hydraulic system. For
air to enter the system one or more of the
sealing rubbers or pipes must be sucking in
air. The source of the leak must be rectified
before bleeding the brake system. The
source of the air leak may show as a fluid
leak.

Worn master cylinder cups may be
indicated by the brake pedal sinking to the
floor on very light application of the brake
pedal, the fluid will bypass the cups causing
the piston to travel to the end of the cylinder
with no effect. There may be no indication
of an external fluid leak.

Siezed caliper guide pins or pistons may
also cause a low brake pedal, it is possible
for the caliper to appear 10 be functioning
correctly on application of the brakes but the
binding condition will cause the caliper
piston to return slightly into the caliper bore,
thereby increasing the pad to disc clearance
which will. in turn cause a low pedal.

BRAKES LOCK ON APPLICATION

(1) Gummy linings or brake pads due to fluid
contamination: Renew the linings or brake pads and
rectify any fluid leaks.

(2) Eccentric brake drums: Check and renew all
faulty drums.

O

Check the brake linings for wear and contamination.

501/189

Method of checking disc run out using a dial gauge.

(3) Incorrect brake linings installed: Check and
renew the linings as a set with the recommended type.

(4) Broken or stretched brake return springs:
Check and renew all the springs.

(5) Faulty proportioning valve: Renew the pro-
portioning valve.

NOTE: If this condition arises, first remove
all the wheels and check the condition of
friction material for both oil contamination
and excessive wear. Check the brake shoe
return springs for stretching by comparing
the free length with a new spring. An eccen-
tric brake drum will be indicated by a
pulsating brake pedal when the brakes are
lightly applied.

BRAKE PEDAL PULSATES

(1) Eccentric brake drum or disc: Check and
renew the brake drum or disc.
‘ (2) Worn hub bearings: Check and renew bear-
ngs.

NOTE: Brake drums or discs that prove (0
be running out must be machined. This job
is best entrusted to a brake specialist who
will be able to determine if a new disc or
drum is required.

BRAKE FADE

(1) Brake padsor linings saturated with hydrau-
lic fluid: Renew as a set the pads or linings and rectify
all fluid leaks.

(2) Incorrect shoe adjustment: Check and adjust
the rear brakes.

(3) Eccentric brake drum: Check and recity
faulty drum.

(4) Incorrect linings fitted: Check and replace
with the recommended type.

NOTE: In most cases brake fade is caused
by overuse of the footbrake. which in turn
causes a build up of heat in the friction
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material and drums or discs. Once this
excess heat is allowed to dissipate the brakes
should again function normally.

BRAKES OVERHEATING

(1) Incorrect rear brake shoe adjustment: Check
and adjust rear brakes.

(2) Broken brake shoe return spring: Renew all
the springs.

(3) Faulty handbrake cables or adjustment:
Check the cables, renew or adjust.

(4) Frozen wheel cylinder or caliper piston:
Overhaul the wheel cylinder or caliper.

(5) Obstructed or damaged hydraulic hose or
line: Remove obstruction or renew the hose or line.

(6) Obstructed master cylinder compensating
port: Overhaul the master cylinder.

(7) Blocked vent in the master cylinder reservoir
cap: Check and remove the obstruction in vent.

(8) Overuse of footbrake: Revise driving habits.

(9) Maladjusted hill holder valve (HHYV), or
broken return spring: Adjust HHV cable or renew
return spring.

NOTE: To check for brake binding, raise the
vehicle and spin each wheel in turn by hand.

If it is found that one wheel cylinder or
caliper piston is sticking then it is advisable
to overhaul all wheel cylinders and calipers
and the master cylinder.

BRAKE FAILURE

(1) Loss of brake fluid due to leaking wheel
cylinder: Overhaul or renew the wheel cylinders.

(2) Loss of brake fluid due to leaking caliper:
Overhaul or renew the caliper

(3) Faulty master cylinder: Overhaul the master
cylinder.

(4) Loss of brake fluid due to a fractured hose,

501/159

Check the brake drums for wear, scoring and cracking.

pipe or faulty union: Renew faulty components as
necessary and bleed the hydraulic system.

(5) Air in the hydraulic system: Locate the
source of air leak and rectify. Bleed the hydraulic
system.

(6) Water in hydraulic fluid: Drain, flush, refill
and bleed the hydraulic system.

NOTE: To locate the source of a brake fluid
leak, refill the master cylinder reservoir with
brake fluid and have an assistant pump the
brake pedal. Check for obvious signs of
external leakage, prior to dismantling and
overhauling the brake system.

If it is found that water has entered the
hyvdraulic system, it is advisable to disman-
tle the system and check for corrosion of the
components.

BRAKE NOISE

(1) Brakes squeal during application: Glazed
friction material. Remove and inspect the brake pads
and deglaze the friction material with emery paper.

(2) Grninding noise during application: Friction
material worn away. Inspect the friction material on
the brake pads and shoes, renew the brake pads or
shoes as necessary and machine or renew the brake
drums or discs.

NOTE: Brake squeal in most cases 1s caused
by the friction material on the brake pads or
shoes becoming glazed Wear indicators are
incorporated in the disc pads and will pro-
vide an audible warning when the pads are
approaching the wear limit. Unsuitable fric-
tion material or the ommision of the anti-
squeal shims may also cause brake noise.

If the brake pads or shoes are worn to
metal always renew the brake pads or shoes
as a set of four. If scored, the brake drum or
disc will require machining or renewing
otherwise braking efficiency will be im-
paired.

501/191

Check the disc for scoring and cracking.
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2. DESCRIPTION

The brakes are applied by two circuits by means of
a dual circuit master cylinder. The braking is split
diagonally, i.e. the right front and the left rear circuits
are controlled by one portion of the master cylinder
and the left front and right rear circuits are controlled
by the other portion of the master cylinder. Should a
malfunction occur in one circuit, the remaining cir-
cuit i1s capable of stopping the vehicle safely.

The four wheel hydraulically operated brakes
utilise drum brakes on the rear wheels and disc brakes
on the front wheels.

The rear drum brakes are manually adjusted on all
1979-1984 and Utility models and also 1985-1987
two wheel drive Sedan and Station Wagon models.
The brakes are of the self adjusting type on 1985-1987
four wheel drive Sedan and Station Wagon models.

On all models a vacuum servo unit is installed
between the master cylinder and the bulkhead.

The calipers are of the floating type and are self
adjusting. The single piston caliper automatically
compensates for brake pad wear by the floating caliper
feature. The caliper floats on two guide pins located in
the anchor plate. Wear indicators are incorporated in
the front disc pads on later models and provide an
audible warning when the pads are approaching the
wear limit.

The dual circuit master cylinder incorporates the
fluid reservoir and fluid level warning lamp switch.
1985-1987 Sedan and Station Wagon models have a
fast fill feature whereby a larger rear chamber pro-
vides fluid to the operating chambers of the master
cylinder at a faster rate than is normal with conven-
tional master cylinders. This feature shortens the
stroke of the brake pedal and improves brake pedal
“feel™.

1985-1987 Sedan and Station Wagon models are
equipped with a proportioning valve mounted to the
left hand rear of the vehicle underbody. The pro-
portioning valve prevents rear brake lock up under
severe braking conditions. Pressure is applied equally
to the front and rear brakes until a pre-determined
pressure or split point is reached.

Once this split point is reached, the pressure
applied to the rear brakes is proportionally less than
that applied to the front brakes. In the case of a failure
of either brake circuit, pressure is applied equally to
the front and rear brakes on the remaining circuit
even though the split point may be exceeded.

The Hill Holder Valve (HHV) assembly is in-
stalled on 1985-1987 manual transaxle Sedan and
Station Wagon models to assist the driver when
moving off uphill, doing away with the need to use the
handbrake. The HHV is incorporated in the right
hand front/left hand rear brake hydraulic circuit and
is brought into operation by the action of the clutch
pedal and the inclination of the vehicle. The valve
incorporates a ball, a seal and a pushrod activated by
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the clutch pedal. When the vehicle is positioned on an
uphill incline, the ball rolls into contact with the
pushrod. When the clutch pedal is operated, the
pushrod moves away and the ball covers the seal,
closing the port from the master cylinder and main-
taining the pressure applied in the brake circuit until
the clutch pedal is released.

The cable operated handbrake is incorporated in
the front caliper assemblies and is applied to the front
disc pads via a screw mechanism in the caliper piston.

3. MASTER CYLINDER

TO REMOVE AND INSTAL

(1) Raise the bonnet and fit fender covers to the
front fenders.

(2) Disconnect the fluid level switch wiring
connector by pulling on the connector not the wires.

(3) Disconnect the brake fluid pipes from the
master cylinder and plug all pipes to prevent the entry
of dirt.

(4) Remove the nuts retaining the master cylin-
der to the servo unit and remove the master cylinder
from the vehicle.

NOTE: Care should be excrcised when re-
moving or installing the master cylinder
assembly to ensure that brake fluid is not
permitted to drop onto the surrounding
paintwork of the vehicle. Brake fluid, if
accidently split, should be immediately
washed away with water and allowed to dry
naturally. Do not wipe it with a cloth.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Pour asmall quantity of new brake fluid into
the master cylinder and pump the piston assemblies
with a blunt rod until fluid begins to cmerge from the
outlets.

,
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Installed view of the brake master cylinder and servo
unit, 1986 model shown.
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(2) Instal the master cylinder to the vehicle.
Installation may be made easier if the brake pipes are
loosely installed to the master cylinder before the
master cylinder is mounted to the servo.

(3) Bleed the brakes system as described later in
this section.

TO DISMANTLE

(1) Remove the master cylinder from the vehicle
as previously described. Remove the reservoir cap/s
and, where fitted, the strainer and drain the brake
fluid from the reservoir.

(2) Press the piston into the master cylinder
slightly using a blunt rod and remove the piston
stopper screw.

(3) Hold the piston into the master cylinder and
remove the piston retaining snap ring and, on
1979-1984 and Utility models, the stopper washer.

(4) Remove the primary and secondary piston
assemblies from the master cylinder bore. It may be
necessary to tap the master cylinder on a block of
wood to free the piston assemblies from the master
cylinder.

(5) On 1979-1984 and Utility models, remove
the brake pipe unions and withdraw the check valve
assemblies from the master cylinder, note the in-
stalled position of the components to aid assembly.

(6) Further dismantling of the master cylinder is
not recommended. The piston assemblies must be
renewed as units.

The reservoir/s should not be removed unless
fluid leakage 1s evident.

If the reservoirs are to be removed from early
1979-1984 model master cylinders, new reservoirs
will be required. Loosen the clamps retaining the
reservoirs 10 the master cylinder and remove the
reservoirs from the master cylinder.
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CHECK VALVE ASSYS
Dismantled view of a 1983 model master cylinder.

On later models, remove the screw/s retaining the
reservoir to the master cylinder and remove the
reservoir and seals.

The fast fill valve on 1985-1987 Sedan and
Station Wagon model master cylinders may be re-
moved after the removal of the reservoir. Remove the
snap ring retaining the valve to the master cylinder
and remove the valve from the cylinder.

TO CLEAN AND INSPECT

(1) Wash all components throughly in methylat-
ed spirits. Do not use petrol. kerosene or other
cleaning solvents.

(2) Check the master cylinder bore for wear,
corrosion and pitting.

NOTE: Do not hone the master cylinder
bore. If the bore is pitted or worn, renew the
master cylinder as an assemibly.

(3) Ensure that the inlet and compensating ports
between the reservoir and the cylinder bore are free of
all obstructions.

(4) Discard all rubber parts and the piston
assemblies. Inspect the check valve springs for pos-
sible reuse on 1979-1984 and Utility models. Ensure
that the overhaul kit contains all the necessary com-
ponents to overhaul the master cylinder before dis-
carding any components.

TO ASSEMBLE

Assembly is a reversal of the dismanthng proce-
dure with attention to the following points;

(1) Always use a genuine major repair/overhaul
kit which contains pre-assembled pistons and rubber
seals. The use of a major kit will ensure a thorough
overhaul and long service life from the unit.

(2) Liberally lubricate the cylinder bore and all
the internal parts with clean brake fluid.

(3) On 1979-1984 and Utility models instal the
check valve assemblies and unions to the master
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“on chassis stands. Remove the front wheels.
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cylinder outlet ports in the order noted during dis-
mantling, ensuring that the wide end of the springs are
facing the master cylinder body. Tighten the unions
securely.

(4) Instal the primary and secondary piston
assemblies to the master cylinder, press the primary
piston into the master cylinder slightly using a blunt
rod and instal the stopper screw using a new sealing
washer.

(5) On 1979-1984 and Utility models, instal the
stopper washer to the master cylinder bore.

(6) While holding the primary piston into the
master cylinder, instal the piston retaining snap ring
to the groove in the master cylinder ensuring that the
snap ring is correctly seated.

(7) If removed, instal the fast fill valve and
reservoir/s using new seals and reservoirs as required.

(8) Pour a small quantity of clean brake fluid
into the reservoir and pump the piston assemblies
with a blunt rod until fluid begins to flow from all of
the outlets.

(9) Instal the master cylinder to the vehicle as
previously described.

4. FRONT DISC BRAKE ASSEMBLY

Special Equipment Required: .
To Check Brake Disc Run Out — Dial gauge
To Renew Brake Pads — Piston resetting tool
To Overhaul Caliper — Spring compressor

TO REMOVE AND INSTAL BRAKE PADS

Raise the front of the vehicle and support it

(2) Drain approximately two thirds of the brake
fluid from the master cylinder reservoir. This may be
done by syphoning, or by loosening the brake pipe
unions or bleeder valves, if fitted, at the master
cylinder and bleeding the fluid into a container.

NOTE: Do not completely remove the brake
pipe from the master cylinder or drain all
the fluid from the reservoir otherwise it will
be necessary to bleed the hydraulic system.
The fluid is drained to prevent overflow
when the caliper piston is pushed back into
its bore to facilitate brake pad renewal.

Complete work on one caliper assembly
at a time and renew the brake pads as
complete sets of four, that is two pads to
each caliper assembly.

(3) Ensure that the handbrake is fully released.

(4) Push the caliper handbrake lever towards the
applied position and disconnect the inner handbrake
cable from the lever.

(5) Remove the clip retaining the outer hand-
brake cable to the support bracket on the caliper and
remove the cable from the bracket.
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CALIPER [

Installed view of the front brake caliper, 1986 model .
shown.
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View showing the caliper positioned as for pad
renewal, 1983 model shown.

(6) Remove the lock pin from the caliper and
swing the caliper up to allow the pads to be removed
from the anchor plate. Tie the caliper in this position
if necessary.

(7) Remove the pads from the anchor plate noting
the position of the anti rattle springs and the anti
squeal shims.

(8) Wind the piston into the caliper bore in a
clockwise direction using the piston resctting tool or a
suitable alternative. A discarded Y inch drive socket
of the appropriate outer diameter may be ground to
provide lugs to locate in the piston grooves. The
socket, a short extension and ratchet handle may then
be used to wind the piston into the bore. Do not push
the piston into the caliper bore without rotating it or
damage to the handbrake spindle may occur.

(9) Align the cut-outs in the piston so that the peg
on the rear of the inner disc pad will fit within one of
the cut-outs in the piston when the caliper is in
position on the anchor plate.
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(10) Ensure that the dust seal is not distorted after
the piston has been wound in and set to position.

NOTE: Overhaul the caliper if fluid leaks
are evident or the dust seals are deteriora-
ted. If the pistons are difficult to wind into
the caliper, the caliper may be considered to
require overhaul It is good practice to
remove the caliper from the guide pin and
lubricate the pin with silicone grease. After
installation of the caliper on the guide pin,
hold it in as far as it will go for at least 5
seconds to expell any air from the guide pin
bore in the caliper. On models fitted with an
air bleed plug on the guide pin bore, remove
the plug before installing the caliper and
instal the plug after the caliper is in place.

(11) Apply a thin smear of PBC grease available
from Subaru dealers, to the surfaces of the brake pads
which are in contact with the anchor plate and instal
the new pads, shims and clips to the caliper. Ensure
that the anti rattle clips and anti squeal shims are
installed to the position noted on removal.

(12) Lubricate the lock pin and sleeve with silicone
grease. Ensure that the caliper moves smoothly on the
pins, also that the dust covers are in a serviceable
condition. Renew all defective pins and seals.

(13) Swing the caliper down over the pads and into
position on the anchor plate. Instal the lock pin and
tighten it to Specifications.

(14) Instal the outer handbrake cable to the mount-
ing bracket and instal the retaining clip. Push the lever
towards the applied position and instal the inner
handbrake cable to the lever.

(15) Repeat the procedure for the remaining wheel.

(16) Top up the brake master cylinder reservoir
with the recommended fluid and pump the brake
pedal several times to bring the pads into position
alongside the disc.

(17) Instal the wheels and lower the vehicle to the
ground.

NOTE: Do not drive the vehicle before
pumping the caliper pistons back to
position, the first application of the brake
pedal may not apply the brakes.

TO OVERHAUL CALIPER

NOTE: As special tools are required to
overhaul the caliper assemblies, it is recom-
mended that this work be entrusted to a
Subaru dealer or a specialist brake work-
shop having the necessary equipment.

(1) Raise the front of the vehicle and support it on
chassis stands. Remove the front wheels.

(2) Disconnect the brake hose from the caliper.
Plug the hose to prevent the entry of dirt.

(3) Ensure that the handbrake is fully released.

(4) Push the caliper handbrake lever towards the
applied position and disconnect the inner handbrake
cable from the lever.

(5) Remove the clip retaining the outer handbrake
cable to the support bracket on the caliper and remove
the cable from the bracket.

(6) Remove the lock pin from the caliper and
swing the caliper up to allow the caliper to be
withdrawn from the guide pin on the anchor plate and
remove the caliper from the vehicle.

On 1985-1987 Sedan and Station Wagon models,
the guide pin and sleeve are bolted to the anchor plate,
it is not necessary to remove this assembly.

NOTE: Do not remove the anchor plate
unless the disc is to be removed.

(7) Remove the guide and lock pin sleeves, where
fitted, and boots from the caliper, note the installed
positions as an aid to assembly. .

(8) Carefully prise the piston dust seal retaining
clip from the seal and remove the seal from the
caliper.

(9) Place a pad of cloth in front of the piston and
carefully remove the piston from the caliper by
applying low air pressure to the fluid inlet port of the
caliper. Use care during this operation, do not use
excessive air pressure and keep hands clear of the
piston.

(10) Using a thin blunt probe, preferably made
from wood or plastic, lift and remove the seal from the
groove in the caliper bore.

(11) Remove the rings retaining the handbrake
lever boots to the caliper, remove the small boot from
the lever, disconnect the large boot from the caliper
and leave it in place on the lever.

(12) Remove the snap ring retaining the handbrake
lever and shaft assembly to the caliper.
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lllustration of the brake caliper showing the handbrake
mechanism, 1986 model shown.
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Dismantled view of the front caliper, 1986 model shown.

(13) Using the spring compressor or a suitable
alternative, apply pressure to the spindle to relieve the
tension between the spindle and the shaft of the
handbrake lever.

(14) Remove the shaft and lever assembly from the
caliper and remove the spring compressor. Remove
the boot from the lever.

(15) Remove the return spring and the strut from
the caliper.

(16) Remove the spindle assembly from the caliper.

(17) Note the position of the conical washers and
remove the washers from the spindle.

(18) Carefully prise the seal from the groove on the
spindle and discard the seal.

(19) Clean all parts except the brake pads in methy-
lated spirits and examine them carefully for wear and
corrosion, particularly the piston. Renew any corrod-
ed, worn or doubtful parts. Discard the piston and
spindle seals.

A small degree of corrosion in the caliper bore may
not necessitate the renewal of the caliper body as the
sealing surface is on the piston.

(20) If the operation of the handbrake mechanism
in the piston is in doubt, renew the piston.

Assembly is a reversal of the dismantling procedure
with attention to the following points:

(1) Coat the new piston seal with clean brake fluid
and instal the seal into the groove in the caliper bore.
Ensure that the seal is not twisted and is correctly
seated in the groove.

(2) Coat the bore of the caliper with clean brake
fluid and instal the piston to the bore by hand aligning
the grooves on the piston to ensure clearance for the
peg on the rear of the inner brake pad when the caliper
is installed to the anchor plate.

(3) Apply the RX2 grease supplied in the repair
kit to the grooves in the caliper and the piston and
instal the dust seal to the caliper and the piston.
Ensure that the seal is not twisted and instal the
retaining clip.

(4) Suitably cover the screw portion of the
spindle to protect the seal, coat the scal groove with
the silicone grease supplied in the repair kit and instal
the ‘O’ ring seal to the spindle ensuring that it is not
twisted and is correctly seated in the groove.

(5) Apply the RX2 grease supplied in the repair
kit to the spindle at the location of the conical washers
and instal the washers to the spindle as noted during
dismantling. Alternate the mounting of the washers so
that the outer circumferences of the washers are in
contact with each other and the inner circumferences
of the two end washers will contact with the spindle
and caliper body respectively, liberally coat each
washer with RX2 grease.

(6) Instal the spindle to the caliper, wind it into
the piston in a clockwise direction.

(7) Liberally coat the head of the spindle and the
handbrake lever bearings with RX2 greasc.

(8) Place the return spring and strut in position
on the caliper body and compress the spindle and
conical washer assembly using the spring compressor.

(9) Instal the large handbrake lever boot to the
lever, liberally coat the lever shaft with RX2 grease
and instal the lever to the caliper. Align the return
spring and strut in the groove in the lever shaft.

(10) Instal the snap ring to the handbrake lever
shaft.

(11) Pack the area of the handbrake mechanism
with RX2 grease, instal the boot to the caliper body
and instal the retaining ring.

(12) Instal the small handbrake lever boot 1o the
lever and instal the retaining ring.

(13) Instal the guide and lock pin boots to the
positions noted during dismantling. coat the sleeves.
where fitted, with the silicone grease supplied in the
repair kit and instal the sleeves to the caliper.

(14) Instal the caliper to the anchor plate ensuring
that the pads, springs and shims are located correctly
and tighten the lock pin(s) to the following torque
figures:
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Models with fixed guide pin

fitted and the lock pin screwed into the
caliperbody........................ 74 Nm
Models with fixed guide pin

fitted and the lock pin screwed into the

anchorplate........................ 24 Nm
1985-1987 Sedan and Station
Wagonmodels...................... 41 Nm

NOTE: On 1979-1984 and Utility models,
after installation of the caliper on the guide
pin, hold it in as far as it will go for at least 5
seconds to expel all air from the guide pin
bore in the caliper.

On models fitted with an air bleed plug,
remove the plug before installing the caliper
and instal the plugs after the caliper is in
place.

(15) Instal the brake hose to the caliper using new
sealing washers. Ensure that the brake hose is not
twisted, is correctly routed and will not contact any
suspension components. In 1979-1984 and Utility
models, ensure that the brake hose is mounted to the
mner bracket on the suspension unit.

(16) Instal the inner handbrake cable to the lever
and the outer cable to the support bracket. Ensure that
the handbrake cable is correctly routed and will not
contact any suspension components.

(17) Bleed the brakes as described later in this
section.

(18) If necessary, adjust the handbrake as de-
scribed later in this section.

(19) Top up the brake fluid and pump the brake
pedal several times to bring the pads into position
against the disc.

(20) Lower the vehicle to the ground and test the
operation of the brakes.

TO REMOVE AND INSTAL BRAKE DISC

(1) Raise the front of the vehicle and support it
on chassis stands. Remove the front wheels.

NOTE: If the disc run-out is not to be
checked, it is adviseable to remove the split
pin from the nut retaining the hub and disc
assembly to the drive shaft and loosen the
retaining nut before raising the vehicle.

(2) Ensure that the handbrake is fully released.

(3) Push the caliper handbrake lever towards the
applied position and disconnect the inner handbrake
cable from the lever.

(4) Remove the clip retaining the outer hand-
brake cable to the support bracket on the caliper and
remove the cable from the bracket.

(5) Remove the lock pin from the caliper and
swing the caliper up to allow the caliper to be removed
from the anchor plate.

Remove the caliper from the anchor plate tie it
away from the working area.
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Dismantled view of the front hub and disc assembly
and steering knuckle.

(6) Note the installed positions of the anti rattle
clips and shims and remove the brake pads from the
anchor plate.

(7) Mount a suitable dial gauge to a suspension
component in a position to allow the plunger of the
gauge to contact the disc at a point not further than 5
mm from the outer circumference of the disc.

(8) Rotate the disc and check that the run-out is
within Specifications.

Have the disc machined, or renew the disc if the
run-out exceeds Specifications.

NOTE: A small amount of run-out may be
corrected by changing the mounted position
of the disc on the hub.

(9) Remove the bolts retaining the caliper an-
chor plate to the steering knuckle and remove the
anchor plate from the steering knuckle.

(10) Remove the split pin from the nut retaining
the hub and disc assembly to the drive shaft and
remove the retaining nut, washer and spacer.

(11) Withdraw the hub and disc assembly from
the drive shaft. It may be necessary to use a suitable
puller for this operation.

(12) Remove the bolts retaining the disc to the
hub, suitably mark the rclationship of the disc to the
hub and remove the disc from the hub.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the mounting surfaces of the hub
and disc are clean and true.

(2) Instal the disc to the marks made during
removal.

(3) Tighten the disc 10 hub retaining bolts to
Specifications.

(4) Check the disc run out as previously de-
scribed.

(5) Tighten the anchor plate retaining bolts and
the caliper lock pin to Specifications.

(6) Instal the brake pads, springs and clips to the
positions noted on removal. Ensure that the caliper
piston is in the correct position to allow the pin on the
rear of the rear brake pad to enter the groove in the
piston when the caliper is positioned on the anchor
plate.

(7) Pump the brakc pedal several times to en-
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sure that the brake pads are correctly positioned prior
to driving the vehicle as the first application of the
brake pedal may not apply the brakes.

5. REAR DRUM BRAKE ASSEMBLY

TO ADJUST REAR BRAKES

NOTE: 1985-1987 four wheel drive Sedan
and Station Wagon models are equipped
with self adjusting rear brakes, the following
procedure applies to all other models.

(1) Raise the rear of the vehicle and support on
chassis stands.

(2) Working under the vehicle at the rear of the
brake assembly, tighten the adjusting screw until the
wheel is locked.

(3) Loosen the adjusting screw 180 deg and
check that the wheel rotates freely.

(4) If any tight spots are felt, remove the rear
hub and brake drum assembly and inspect the brake
system. Check the brake drum for distortion.

501/1518

Method of adjusting the rear brakes, 1983 model
shown.

TO REMOVE AND DISMANTLE

(1) Raise the rear of the vehicle and support it
on chassis stands. Remove the rear wheels.

On four wheel drive models, remove the hub caps
and brake drum hub retaining nut split pins and
loosen the brake drum hub retaining nut prior to
raising the vehicle.

(2) On four wheel drive models, remove the
brake drum hub retaining nut, washer and spacer,
noting the installed position of the spacer, and remove
the brake drum hub from the vehicle. It may be
necessary to release the brake adjustment to allow the
drum to clear the linings.

On two wheel drive models proceed as follows:

(a) Remove the grease cap from the brake drum
hub using a suitable lever. Discard the O ring.

(b) Straighten the lockwasher and remove the

Brakes
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Schematic diagram of the two wheel drive rear hub
components.

nut, lockwasher and plate from the end of the stub
axle.

(c) Slide the brake drum hub from the stub axle,
using care not to drop the outer bearing. It may be
necessary to release the brake adjustment to allow the
drum to clear the linings.

(3) Remove the brake shoe¢ hold down clips and
pegs by depressing the clips and rotating the pegs to
allow the clips to be removed from the pegs. Withdraw
the pegs from the rear of the brake backing plate.

(4) Pull the brake shoes away from each other
and disconnect them from the wheel cylinder and the
adjuster on early models, late two wheel drive models
and Utilities or the lower anchor on late four wheel
drive Sedan and Station Wagon models. Remove the
shoes with the return springs and self adjuster, if
fitted, attached.

(5) Separate the return springs and adjuster
from the brake shoes noting the installed position of
the springs and adjuster.

(6) Undo the flare nut retaining the brake pipe
to the wheel cylinder and withdraw the brake pipe
from the wheel cylinder. Plug the brake pipe to
prevent the entry of dirt and loss of brake fluid.

(7) Remove the nuts retaining the wheel cylin-
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Dismantled view of the rear drum brake assembly,
1986 four wheel drive model shown with automatic
adjuster.
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der to the backing plate and remove the wheel
cylinder.

(8) If necessary, remove the nuts retaining the
adjuster to the backing plate and remove the adjuster.

(9) Clean all the parts except the brake shoes in
methylated spirits and inspect them for wear and
deterioration. Renew all unserviceable and suspect
parts.

(10) Inspect the brake drum for scoring and
distortion, repair or renew the brake drum as neces-
sary.
(11) If necessary, overhaul the wheel cylinder as
follows:

(a) Remove the boots from either end of the
wheel cylinder.

(b) Withdraw the pistons and spring from the
wheel cylinder. Remove and discard the cups from the
pistons.

(c) Remove the bleeder valve from the wheel
cylinder.

(d) Clean all the parts in methylated spirits and
inspect them for wear, deterioration and corrosion,
renew all unserviceable and suspect parts.

(e) Inspect the bore of the wheel cylinder for
scores and corrosion, if the serviceability of the
cylinder is in doubt, renew the wheel cylinder.

(f) Coat the new cups with brake fluid and instal
the cups to the pistons ensuring that the cups are
correctly seated in the grooves in the piston.

(g) Instal the piston assemblies and spring to the
wheel cylinder and instal the boots.
(h) Instal the bleeder valve to the wheel cylinder.

TO ASSEMBLE AND INSTAL

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Instal the wheel cylinder to the backing plate
and tighten the retaining nuts securely.

(2) Instal the adjuster, if fitted, to the backing
plate and tighten and retaining nuts securely.

(3) Instal the return springs and the self adjuster,

if fitted, to the positions on the brake shoes noted
during dismantling.

(4) Locate one shoe on one side of the wheel
cylinder and adjuster or lower anchor and stretch the
remaining shoe to locate on the remaining wheel
cylinder and adjuster or lower anchor.

(5) Ensure that the self adjuster, if fitted, is
correctly located, and instal the hold down pegs and
clips to the backing plate and brake shoes.

(6) Instal the brake pipe to the wheel cylinder
and tighten the flare nut securely.

(7) On models with self adjusting rear brakes,
lift the pawl away from the ratchet cam on the self
adjuster and move the adjuster to the minimum
setting to allow the brake drum to be installed.

TER

Installed view of the rear drum brakes, 1983 model
shown with manual adjuster.

"

WHEEL CYLINDER

Installed view of the rear drum brakes, 1986 four
wheel drive model shown with automatic adjuster.
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(8) On two wheel drive models, repack or renew
the hub bearings as required, refer to the Rear
Suspension section if necessary.

(9) Instal the brake drum hub, spacer, washer
and nut to the axle shaft. On four wheel drive models,
tighten the retaining nut securely.

On two wheel drive models, refer to the Rear
Suspension section for the rear hub bearing adjusting
procedure. Renew the O ring and instal the grease cap.

NOTE: On four wheel drive models, ensure
that the painted front face of the spacer is
Jacing toward the retaining nut.

(10) Adjust the rear brakes as previously de-
scribed.

On models with self adjusting rear brakes, adjust-
ment of the brakes is effected by the action of the
brakes shoes during application of the brakes, the
shoes should self adjust during the bleeding operation.
If the rear brakes are not adjusted after the bleeding
operation, pump the brake pedal until the correct
adjustment is achieved.

(11) Bleed the brakes as described later in this
section.

(12) Instal the wheels, lower the vehicle to the
ground and test the operation of the brakes.

On four wheel drive models, tighten the brake
drum hub retaining nut to Specifications as listed in
the Rear Suspension section. Tighten the retaining
nut a further 30 degrees maximum if necessary and
instal the retaining nut split pin.

6. BRAKE SERVO UNIT

TO CHECK OPERATION

(1) With the engine switched off, apply the
footbrake several times to exhaust all vacuum from
the system.

(2) Again apply the footbrake and hold the
footbrake fully depressed.

(3) Start the engine, if the servo unit and the
vacuum circuit are functioning correctly, a distinct
downward movement of the brake pedal should be
felt.

Should the pedal fail to sink when the engine is
started and vacuum is applied to the servo unit, the
vacuum circuit or servo unit may be considered faulty
and the cause of the fault should be investigated.

(4) Ensure that the brake pedal is released, start
the engine and run at a medium speed. Stop the
engine.

Let the vehicle stand for one to two minutes,
press the brake pedal several times and check the
operation. The pedal feel should get progressively
harder as the vacuum is exhausted from the system. If
the pedal feel is hard to start with and does not change
during this check, the system may be suspected of
developing a vacuum leak or the one way check valve
may be faulty.

Brakes

NOTE: Before removing the servo unit from
the vehicle for inspection, disconnect the
vacuum supply hose, start the engine and
check that vacuum is reaching the servo
unit. Check the one way check valve as
described below.

TO TEST ONE WAY CHECK VALVE

NOTE: The check valve is located on the
right hand inner fender on 1979-1984 and
Utility models and is incorporated in the
vacuum hose on 1985-1987 Sedan and
Station Wagon models.

(1) Remove the check valve or hose from the
vehicle.

(2) Check the valve for sticking, suction on the
manifold side of the valve or hose should allow air to
flow freely. Air blown into the valve from the mani-
fold side should not pass through the valve

(3) Instal the valve or hose and check the opera-
tion of the system as previously described.

NOTE: Check that there are no vacuum
leaks at the hose connections and that the
hose is not collapsed due to deterioration.

CHECK VALVE

View showing the location of the check valve, 1983
model shown.

Check for vacuum at the servo vacuum hose, 1986
model shown.



Brakes 215

TO REMOVE AND INSTAL SERVO UNIT

(1) Raise the bonnet and instal fender covers to
the front fenders.

(2) Remove the brake master cylinder as previ-
ously described.

(3) Disconnect the vacuum hose from the servo
unit.

(4) Working inside the vehicle, remove the clip
retaining the clevis pin to the brake pedal and remove
the clevis pin.

(5) Remove the nuts retaining the servo to the
bulkhead and, working in the engine compartment,
remove the servo from the vehicle taking care not to
damage the brake pipes.

NOTE: Use care when handling the servo
unit after removal from the vehicle. Do not
allow the master cylinder side of the servo
unit to face downwards after removal as
internal components of the servo unit may
become dislodged necessitating the renewal
of the servo unit. Do no apply excessive
sideways force to the pushrod or damage to
the servo unit may occur.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the pedal height and free play are
to Specifications. If necessary, adjust as described
under the heading Brake Pedal later in this section.

(2) Bleed the brakes as described under the
heading Hydraulic System later in this section.

7. HANDBRAKE

TO ADJUST HANDBRAKE

(1) Remove the centre panel of the centre con-
sole.

(2) Operate the handbrake lever several times.

(3) Loosen the locknut and rotate the adjusting
nut until the handbrake is applied when the lever is
raised three or four notches on the ratchet. Operate
the footbrake lightly several times during the adjust-
ing operation.

(4) When the adjustment is satisfactory, tighten
the locknut and instal the console centre panel.

TO REMOVE AND INSTAL HANDBRAKE
CABLES

(1) Raise the front of the vehicle and support it
on chassis stands. Remove the front wheels.

(2) Remove the centre panel of the centre con-
sole.

(3) Remove the locknut and the adjusting nut
from the equaliser.

(4) Remove the inner cables from the equaliser
and remove the clamps retaining the outer cables to
the vehicle floor.
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View of the servo unit removed from the vehicle, 1986
model shown.

(5) Working under the front of the vehicle, pull
the inner cables from the outer cables sufficiently 10
disconnect them from the caliper handbrake lever and
disconnect the cables.

6) Remove the clip retaining the outer cable to
the support bracket on the caliper and remove the
clamps from the lower control arm and the cross-
member.

(7) Detach the outer cable from the guides at the
rear of the crossmember.

(8) Withdraw the cable assemblies from the
vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the handbrake cables are routed
correctly and will not contact any suspension com-
ponents,

(2) Adjust the handbrake as previously de-
scribed.

CABLES

View showing the location of the handbrake adjust-
ment point, 1986 four wheel drive model shown.
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View of the handbrake assembly removed from the
vehicle.

TO REMOVE AND INSTAL HANDBRAKE
LEVER

(1) Remove the centre console as described in
the Body section.

(2) Remove the locknut and the adjusting nut
from the equaliser.

(3) Remove the equaliser from the handbrake
cables.

(4) Disconnect the warning lamp switch wiring
connector by pulling on the connector not the wires.

(5) Remove the bolts retaining the handbrake
assembly to the vehicle floor and remove the hand-
brake assembly from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following point:

Adjust the handbrake as previously described.

8. BRAKE PEDAL

TO ADJUST PEDAL HEIGHT AND FREE PLAY

1979-1984 and Utility Models

(1) Check that the free play of the brake pedal is
within 5-11 mm and that the distance between the
clevis pin and the front section of the pedal mounting
bracket i1s 175 mm.

(2) If necessary, loosen the locknut on the stop
lamp switch, disconnect the wiring connector by
pulling on the connector not the wires and screw the
switch in or out to achieve the correct pedal height.

(3) Loosen the locknut of the pushrod, and
screw the pushrod in or out to achieve the correct free
play.

(4) Tighten the locknuts securely and connect
the wiring connector.

1985-1987 Sedan and Station Wagon Models

(1) Check that the free play of the brake pedal is
within 5-11 mm and that the distance between the
clevis pin and the front section of the pedal mounting
bracket is 146.5 mm.

PUSHROD

501/LD19 \

lllustration showing the pedal height and free play
measurement points. A = free play. B = pedal height.
Refer to text for specifications.

(2) If necessary, loosen the locknut on the stop
lamp switch, disconnect the wiring connector by
pulling on the connector not the wires and screw the
switch in or out to achieve the correct pedal height.

(3) Loosen the locknut on the pushrod, and
screw the pushrod in or out to achieve the correct free
play.

(4) Tighten the locknuts securely and connect
the wiring connector.

TO REMOVE AND INSTAL

(1) Remove the lower trim panel from the dash-
board.

(2) Remove the nuts from the pedal shaft and
the clutch cable support bracket on 1985-1987 Sedan
and Station Wagon models or the snap ring from the
pedal shaft on 1979-1984 and Utility models, and
withdraw the clutch pedal with the cable attached.

(3) Remove the clip from the clevis on the brake
pushrod and remove the clevis pin from the clevis.

(4) Withdraw the pedal shaft and withdraw the
brake pedal, return spring and bushes.

(5) Inspect the bushes for wear, renew the
bushes if necessary.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the return spring is correctly
located.

(2) Adjust the pedal height and free play as
previously described.
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Dismantled view of the pedal assembly, 1986 model
. shown.

9. PROPORTIONING VALVE

The proportioning valve is not repairable and
must be renewed if found to be faulty.

TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle and support it
on chassis stands.

(2) Place a suitable container under the propor-
tioning valve and loosen the flare nuts retaining the
brake pipes to the valve.

(3) Remove the bolts retaining the mounting
bracket to the vehicle and remove the valve and
bracket from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Tighten the brake pipe flare nuts securely.
Installation may be made easier if the brake pipes are
loosely installed to the valve before the valve is
installed to the vehicle.

(2) Bleed the brakes as described later in this
section.

Installed view of the proportioning valve, 1986 four
wheel drive model shown.

10. HILL HOLDER VALVE (HHV)

The Hill Holder Valve (HHV) is not repairable
and must be renewed if found to be faulty.

TO ADJUST

(1) Ensure that the clutch cable is adjusted
correctly, refer to the Clutch section if necessary.

(2) Locate the vehicle on an incline of more than
3 deg gradient, facing uphill.

(3) Check the operation of the HHV as follows:

The vehicle should move off from rest smoothly
when the clutch is released without the brakes holding
on or the vehicle slipping downbhili.

(4) If the brakes hold on when the clutch is
released and the vehicle starts to move off, loosen thz
locknut at the transaxle end of the cable and turn the
adjusting nut half a turn at a time to lengthen th:
cable.

(5) [If the vehicle slips downhill when the ciutch
is released, loosen the locknut and turn the adjusting
nut half a turn at a time to shorten the cable.

(6) Tighten the locknut securely when the oper-
ation of the HHYV is satisfactory.

Installed view of clutch and HHV cables, 1986 model
shown.

TO REMOVE AND INSTAL

(1) Drain the brake fluid from the master cylin-
der and place a suitable container under the HHV.

(2) Remove the clip retaining the outer cable to
the HHV bracket, pull the outer cable back to allow
the inner cable to be withdrawn from the bracket and
disconnect the inner cable from the HHV.

(3) Loosen the flare nuts retaining the brake
pipes to the HHV and withdraw the brake pipes from
the valve.

(4) Remove the bolts retaining the HHV to the
chassis and remove the HHV from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Tighten the brake pipe flarc nuts securely.
Installation may be madec casier if the brake pipes are
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Installed view of the HHV, 1986 model shown.

loosely installed to the HHV before it is installed to
the vehicle.

(2) Bleed the brakes as described later in this
section.

(3) If necessary, adjust the HHV cable as previ-
ously described.

11. HYDRAULIC SYSTEM

TO BLEED

Bleeding the hydraulic system is not a routine
maintenance operation and should only be necessary
when some portion of the hydraulic system has been
disconnected or fluid has been drained off, thereby
allowing air to enter the system.

The brake fluid in the system should be changed
at regular intervals, refer to the Lubrication and
Maintenance section. The procedure for changing the
brake fluid and bleeding the system is similar with
attention to the notes in the text. Always store brake
fluid in an air tight container as moisture can be
absorbed by the fluid thereby reducing the serviceabil-
ity of the fluid. Do not mix conventional and silicone
brake fluid.

(1) Fill the fluid reservoir on the master cylinder
with clean brake fluid of the specified type and
maintain the level to at least half full during the
bleeding operation.

NOTE: If changing the fluid, drain the fluid
from the reservoir, clean the reservoir and
fill it with clean fluid.

On 1979-1984 and Utility model mas-
ter cylinders, it is possible to drain the
master cylinder by loosening the bleeder
valves and pumping the brake pedal to drain
the fluid from the cylinder, taking care not
to completely empty the reservoir thereby
allowing air to enter the system. On later
model master cylinders, it is necessary to
syphon the fluid from the reservoirs.

(2) Bleed the brakes in the following sequence:
1679-1984 and Utility models.
1. right rear, 2. left front, 3. left rear, 4. right front.
1985-1987 Sedan and Station Wagon models.

1. left front, 2. right rear, 3. right front, 4. left rear.
(3) Attach a transparent bleeder tube to the first
bleeder valve in the sequence and allow the free end of
the tube to be immersed in a jar containing a small
amount of brake fluid.

(4) With the aid of an assistant, pump the brake
pedal several times and with the brake pedal de-
pressed, open the bleeder valve. Close the bleeder
valve whilst fluid of fluid and air is escaping from the
bleeder tube to maintain pressure in the system and
prevent air being taken back into the system. Allow
the pedal to return slowly and remain in the returned
position for two—three seconds. Repeat this step until
clear fluid containing no air bubbles flows from the
bleeder tube.

NOTE: If changing the brake fluid, continue
bleeding until clean fluid flows from the
bleeder tube.

(5) Carry out the bleeding operation on the
remaining bleeder valves in the system, working in the
sequence previously described.

NOTE: Do not allow the fluid in the reser-
voir to fall below half full at any time during
the bleeding operation or air may enter the
system and the bleeding operation will have
to be carried out again from the beginning.
Always use new fluid for topping up the
reservoir.

(6) After the bleeding operation, the brake pedal
should be firm when depressed with no evidence of
sponginess. Ensure that all the bleeder valves are tight.

NOTE: If sponginess is evident afier the
bleeding operation, it may be necessary to
pressure bleed the brake system to expel all
traces of air from the lines. This is best
entrusted 1o an authorised dealer or brake
specialist.

(7) Top up the master cylinder reservoir with
clean brake fluid of the specified type.

Method of bleeding air from the hydraulic brake
system.
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CAUTION: To prevent severe electrical shock extreme care must be taken when
working on or near the electronic ignition system as dangerous high tension voltages
are produced in both the primary and secondary circuits.

SPECIFICATIONS
BATTERY
TYPE oot 12 volt lead acid
Polaritytoearth .................. Negative (—)
*Specific gravity:
Fully charged .................. Above 1.260
Fully discharged ................ Below 1.130

*Electrolyte specific gravity varies 0.007 for every 10
deg C rise or fall in temperature above or below 20 deg
C. For above temperature add, for below temperature
subtract.

ALTERNATOR

TYPE oot e 14 volt AC

Make .. e Hitachi

Model ... . LT 150-113
LT 150—120

LR 150—151 or 151B
LR 150-199 or 200
LR 160-137 or 138
Maximum output:
LT 150-113, LR 150-199,

LR 150-200 ... ... o 50 amps

LT 150-120, LR 150-151,

LR 150=15IB ... i 55 amps

LR 160-137, LR 160-138 .......... 60 amps
Polarity toearth .................. Negative (—)
Stator windings .. ...t Star wound
Regulator type:

LT et External adjustable

LR ... . Internal non adjustable
Regulated voltage ... ... 14.5 + 0.3 volt at 20 deg C
Minimum brush length ............... Limit line

EXTERNAL VOLTAGE REGULATOR

Voltage regulator core gap ........... 0.6-1.0 mm
Voltage regulator pointgap ........ 0.35-0.45 mm
Voltage regulator yoke gap .............. 0.9 mm
Charge relaycoregap ............... 0.6-1.0 mm
Charge relay pointgap .............. 0.4-0.6 mm

STARTER MOTOR

Type .. ..ot Reduction drive or direct drive
Make . ... Nippon Denso

Minimum brush length:

Directdrive .. ... . 1l mm

Reductiondrive ... ... ... ... .. . ... 9 mm
Minimum commutator diameter:

Direct drive . ..o e 30.7

Reduction drive .. ... 29 mm

Minimum commutator undercut:

Directdrive .. ... 0.2 mm

Reduction drive ................. ... 0.2 mm
DISTRIBUTOR
Make ... Hitachi
Type « oo Breaker point or clectronic
Control ......... Vacuum and centrifugal advance
Rotation of rotor ................ Anti-clockwise
*Firing order
(in direction of rotation) ............. 1-3—-2—4
Point gap (breakertype) ................ 0.5 mm
Dwell angle (breaker type) ............ 49-55 deg
Alr gap:

Hitachi electronic type .......... 0.3-0.5 mm

Nippon Denso electronic type .... 0.2-0.4 mm
*The cylinders arc numbered as follows: No. 1 right
hand front, No. 2 left hand front. No. 3 right hand
rear, No.4 left hand rear.

TORQUE SETTINGS

Alternator pulleynut .................... 59 Nm

NOTE: For further specifications regarding
the ignition systent refer to the Engine
Tune-up section.

1. BATTERY AND CHARGING SYSTEM
TROUBLE SHOOTING

BATTERY UNDERCHARGED

(1) Loosc or broken drive belt: Adjust or renew
drive belt.

(2) Faulty battery: Instal a new battery of the
recommended type and capacity.

Check the specific gravity of the battery electrolyte in
each cell with a hydrometer.
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(3) Faulty alternator: Overhaul or renew alter- BATTERY OVERCHARGED
nator.

(4) Fault in charging system wiring: Check and
renew or repair wiring harness.

(5) Faulty connections in charging system:
Check and renew or repair component(s).

(1) Faulty alternator: Overhaul alternator and
replace internal alternator regulator.

(2) Faulty battery: Instal a new battery of the
recommended type and capacity.

NOTE: The first thing to do is to test the
state of charge of the battery with a hydro-
meter. As specific gravity varies with tem-
perature it is advisable to use a hydrometer
with an inbuilt thermometer so that the
necessary variation can be calculated. Also
an accurate hydrometer reading cannot be
taken if distilled water has recently been
added to the electrolyte. If the electrolyte
level is below the battery plates it will be
necessary to add water and charge the
battery before testing with the hydrometer.

The specific gravity should not vary
more than 0.030 between cells. If the vari-
ation is more than this then the serviceabil-
ity of the battery is questionable and the
battery should be recharged and retested
before renewing it.

If all readings are above 1.220 and
uniform the battery can be considered to be
operational. However, it may require re-
charging depending on the reading. See
attached chart showing charge condition for
the various specific gravity readings.

11101130 ................. Dead flat
1.140-1.160 .. ........... ... Nearly flat
1.170-1.190 . ......... About one quarter

charged
1.200-1.220 . ............. Half charged
1.230-1.250 ........ About three quarters

charged
1.260-1.280 .. ............ Fully charged

If the battery is undercharged but ser-
viceable seek out the cause by checking out
the possible causes in the order given.

Checking the drive belt for wear and deterioration.

(3) Faulty charging circuit wiring or connect-
ions: Check and renew or repair faulty components.

NOTE: An overcharged battery is indicated
by continual loss of water through boiling.
This is usually accompanied by discolour-
ation of the electrolyte.

CHARGE INDICATOR LAMP REMAINS ON

(1) Broken or defective alternator drive belt:
Renew drive belt.

(2) Faulty alternator: Check and overhaul alter-
nator.

(3) Short to earth in lamp circuit. Check and
repair circuit.

CHARGE INDICATOR LAMP DOES
NOT OPERATE

(1) Charge indicator lamp bulb blown: Check
and renew faulty bulb.

(2) Faulty ignition switch: Check and renew
faulty switch.

(3) Blown fusible link: Repair cause and renew
fusible link.

NOISE IN DRIVE BELT OR ALTERNATOR

(1) Drive belt frayed: Renew drive belt.

(2) Loose alternator mounting bolts or worn
bearings: Tighten mounting bolts or renew bearings.

(3) Loose alternator pulley: Tighten pulley re-
taining nut.

(4) Faulty alternator: Overhaul or renew alter-
nator.

NOTE: To check if the noise is in the
alternator or drive belt loosen the alternator
retaining bolts, remove the drive belt and
disconnect the wiring connector. If the noise
has gone when the engine is run for a short
time, check the serviceability of the drive
belt and alternator components.

Spin the alternator pulley over by hand to check
bearings for noise.
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2. BATTERY AND STARTING SYSTEM
TROUBLE SHOOTING

STARTER LACKS POWER TO CRANK ENGINE

(1) Battery undercharged: Check the charging
system and rectify as necessary.

(2) Battery faulty, will not hold charge: Check
and renew battery.

(3) Battery terminals loose or corroded: Clean
and tighten terminals.

(4) Faulty starter solenoid switch or contacts:
Check and renew solenoid as necessary.

NOTE: Check the state of charge of the
battery and check all terminals for cleanli-
ness and security. If necessary test and
overhaul the starter motor as described in
this section.

STARTER WILL NOT ATTEMPT TO
CRANK ENGINE

(1) Open circuit in starting system: Check for
dirty or loose terminals, dirty commutator, faulty
solenoid or faulty switch.

Checking for power at the headlamp connectors using
a test lamp.

Checking for power at the rear combination lamp
sockets using a test lamp.

(2) Discharged battery: Check for fault or short
circuit in system.

(3) Battery fully charged but will not crank
engine: Check for locked drive and ring gear, internal
starter fault or seized engine.

(4) Faulty neutral safety switch: Check and re-
new faulty neutral safety switch. (Automatic transaxle
only. Refer to that section for details.)

NOTE: Turn engine over by hand to ensure
that the starter drive is not locked with the
flywheel ring gear and that the engine is not
seized. Ensure that the ignition is switched
off before turning the engine.

3. LIGHTING SYSTEM TROUBLE
SHOOTING

LAMP OR LAMPS FAIL TO LIGHT

(1) Faulty bulbs(s): Check and renew faulty
bulb(s).

(2) Open circuit in wiring or connections: Check
lamp circuits and rectify as necessary.

(3) Faulty lamp switch: Check and if necessary
renew lamp switch.

(4) Faulty fuse: Repair causc and renew fuse.

NOTE: Switch on the lamps concerned and
using a test lamp, check that the lamp
circuits are operating. This is best done by
starting at the lamp wiring connector or
bulb holder and working back to the power
source.

LAMP OR LAMPS INCORRECTLY
ILLUMINATED

(1) Lamp or lamps incorrectly earthed: Check
lamp earth for looseness or clean contact, either at
lamp body or wire and repair as nccessary.

(2) Incorrect bulbs fitted: Check bulbs wattage
and voltage and renew with the correct type if
necessary.

(3) Dirty or damaged lamp reflector: Clean or
renew lamp reflector.

(4) Faulty bulbs: Check with a known service-
able unit and renew if necessary.

(5) Dirty lamp lens: Clean or renew lamp lens.

NOTE: The most common cause for this
condition is incorrect lamp carthing. Check
the lamps at their carthing points.

LAMPS FLARE WITH ENGINE SPEED
INCREASE

(1) Faulty battery: Check and renew battery.

(2) Battery in low state of charge: Recharge
battery and check charging system.

(3) High resistance or faulty connections be-
tween alternator and batiery: Check circutt and rectify
condition.
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(4) Poor earth connection between battery and
engine or alternator: Check battery earth lead and the
strap between engine and body.

(5) Voltage regulator unit faulty: Check and
renew voltage regulator.

NOTE: The most common cause for this
condition is dirty terminals on the earth
leads. Check all earth leads at their earthing
points.

4. TURN SIGNAL LAMP TROUBLE
SHOOTING

TURN SIGNAL WARNING LAMP DOES NOT
BURN AND NO AUDIBLE CLICKING FROM
FLASHER UNIT

(1) Fuse blown: Rectify fault and renew fuse.

(2) Faulty flasher unit: Renew flasher unit. Do
not attempt repairs.

(3) Faulty turn signal switch: Renew switch.

(4) Fault in wiring circuit: Check and repair
fault.

NOTE: If the fuse is functional check the
flasher unit for serviceability by replacing
with a known serviceable unit. The flasher
unit on 1985 and 1986 Sedan and Station
Wagon models is incorporated in the combi-
nation switch and is not available as a
separate unit.

Remove the right hand trinket tray to gain access to
the flasher unit on 1979—-1984 models and all Utility
models.

TURN SIGNAL WARNING LAMP DOES NOT
FLLASH BUT AUDIBLE CLICKING FROM
FLASHER UNIT

(1) Warning lamp bulb blown: Check and renew
bulb.

(2) Fault in warning lamp wiring: Check and
repair fault.

NOTE: When renewing bulbs ensure that a
new bulb of the correct wattage is used.

BOTH WARNING LAMPS FLASH WEAKLY
AND AT GREATER THAN NORMAL SPEED

(1) Faulty flasher unit: Check and renew flasher
unit.

(2) Front bulb blown on turn side: Check and
renew bulb.

(3) Rear bulb blown on turn side: Check and
renew bulb.

NOTE: If one lamp unit is constantly blow-
ing bulbs check for poor earth in circuit.

BOTH TURN SIGNAL WARNING LAMPS BURN
CONSTANTLY

(1) Faulty turn signal switch: Check and renew
turn signal switch.

(2) Faultin turn signal switch wiring: Check and
repair fault.

(3) Faulty flasher unit: Check and renew flasher
unit.

NOTE: If the flasher unit is to be renewed
always try to obtain a genuine replacement
part. The flasher unit on 1985 and 1986
Sedan and Station Wagon models is incor-
porated in the combination switch and is
not available as a separate unit.

5. IGNITION SYSTEM TROUBLE
SHOOTING

ENGINE WILL NOT START

(1) Fault in ignition primary circuit wiring:
Check ignition primary circuit and repair as neces-
sary.

(2) Faulty
switch.

(3) Fault in coil primary winding: Renew igni-
tion coil.

(4) Burnt or dirty contact breaker points in
contact breaker system: Clean or renew and adjust
contact breaker points.

(5) Faulty capacitor or capacitor lead in contact
breaker ignition system: Check and renew capacitor.

(6) Fused or broken low tension lead from
breaker arm to low tension terminal in contact
breaker ignition system: Check and renew lead.

(7) Electronic control unit not securely earthed
in electronic ignition system: Earth control unit.

(8) Electronic control unit faulty in electronic
ignition system: Renew control unit.

(9) Faulty wiring or terminals to control unit in
electronic ignition system: Check and renew wiring or
terminals.

(10) Fault in coil high tension circuit: Test and
renew ignition coil as necessary.

(11) Cracks in distributor cap: Renew distributor
cap.

ignition switch: Renew ignition
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Checking for power at the coil positive terminal with a
test lamp.

(12) Crack in distributor rotor: Renew distribu-
tor rotor.

(13) Faulty high tension leads: Check and renew
high tension leads.

(14) Faulty or incorrectly adjusted spark plugs:
Renew or clean and adjust spark plugs.

NOTI:: Refer to the Roadside Trouble
Shooting section and make the necessary
tests to ensure that the trouble is in the
ignition system.

ENGINE STARTS BUT MISFIRES
UNDER LOAD

(1) Faulty, dirty or incorrectly adjusted spark
plugs: Renew or clean and adjust spark plugs.

(2) Condensation moisture in distributor cap:
Check and dry out and cxamine cap for cracks.

(3) Faulty high tension leads: Check and renew
lcads.

(4) Cracked spark plug insulator(s):
taulty spark plug(s).

(5) Faulty ignition coil: Check and renew igni-
tion coil.

Renew

Check the distributor cap for cracks and tracking.

NOTE: Check possible causes in the order
given.

ENGINE RUNS BUT LACKS POWER

(1) Ignition timing incorrectly set: Check and
readjust timing.

(2) Centrifugal advance mechanism seized or
excessively worn: Overhaul distributor.

(3) Vacuum advance unit inoperative: Check
for broken vacuum pipe or faulty unit.

(4) Vacuum advance unit operates but ineffec-
tive: Advance unit link disconnected or broken.

NOTE: To check if the centrifugal advance
mechanism is operating correctly remove
the distributor cap and rwist the rotor in the
direction of normal rotation. 1t should
spring back to its original static position
when released.

Turn the rotor in the direction of rotation then release it
to check the operation of the centrifugal advance
mechanism.

6. TEST EQUIPMENT AND SOME
APPLICATIONS

TO MAKE A TEST LAMP

When working on the electrical system, a test
lamp will be found to be most hetpful for checking the
continuity of live circuits. A simple test lamp can be
made from two suitable lengths of 4 millimetre wire,
two small alligator type clips. a double contact bulb
holder and a 12 volt single filament double contact
bulb.

(1) Barc both ends of the two lengths of 4
millimetre wire.

(2) Solder an alligator clip to one end of cach
wire lead.

(3) Connect the other end of cach lcad 10 the
double contact bulb holder terminals and ensure that
they are insulated from cach other and tfrom the bulb
holder base.

(4) Instal the bulb in the bulb holder.
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WIRES
230/860

BULB HOLDER

P
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Components and materials for assembling a test
lamp.

230/854

/

Assembled view of test lamp.

(5) To test the unit connect it across a 12 volt
battery, the bulb should light up if the wiring is correct
and the bulb serviceable.

TO MAKE A JUMPER LEAD

When testing components of the electrical system
a jumper lead is very handy.

(1) Bare both ends of a suitable length of 4
millimetre wire.

(2) Connect a small alligator clip to each end of
the wire. Solder and tape the connections.

(3) Test the jumper lead for continuity by re-
moving one battery cable and connecting the lead
between the cable and the battery terminal. Turn the
ignition key to ‘ON’ and the dash warning lamps
should operate indicating a completed circuit through
the jumper lead.

(4) Remove the jumper lead from the circuit
and reconnect the battery.

NOTE: Make a few test leads of various
lengths using different sizes and types of
alligator and battery clips.

Electrical System

TO TEST SWITCHES

If a switch is suspected of being faulty, remove the
wires from the switch and using a test lamp, test each
lead to find the power wire. It may be necessary to
turn the ignition switch ‘ON’ as the switch may be
wired through the ignition circuit.

After noting the color/position of the wire, discon-
nect the test lamp and using a suitable jumper lead,
connect the jumper lead from the power wire of the
switch to the other side of the switch. If the circuit
functions, the switch is faulty and should be renewed.
See Switches and Controls.

TO TEST BULBS

If a bulb is suspected of being faulty, remove the
bulb from the bulb holder and using a small jumper
lead connect one end of the jumper lead to the power
terminal of a serviceable battery and the other end of
the jumper lead to a lug on the side of the bulb.

Connect one end of a second jumper lead to the
earth terminal of the battery and with the other end of
the jumper lead touch the bulb contact. The bulb
should light.

If the bulb has two filaments, touch the other bulb
contact with the end of the jumper lead. The bulb
should light. If the bulb should fail to light, the bulb
should be replaced with a bulb of the correct voltage
and wattage.

TO TEST CIRCUITS

If a circuit is suspected of being faulty, turn the
switch on in the normal manner so as 10 supply power
to the circuit.

Where connections are in the circuit, disconnect
the connection and connect one lead of the test lamp
to the power or switch side of the disconnected circuit
and the other lead of the test lamp to a clean carth (e.g.
bolt or screw). If the lamp does not light, check the
circuit towards the power or switch end of the circuit.

If the lamp lights, continue checking towards the
motor or bulb in the circuit.

NOTE: A fuse or its associated connections
is always a good starting point, but recon-
nect each connector or fuse after testing that
particular connector or fuse.

7. BATTERY

Special Equipment Required:
To Test — Hydrometer

MAINTENANCE

Maintenance consists mainly of regular inspec-
tion and servicing.

(1) Keep the battery and its surroundings clean
and dry. Give the top of the battery particular
attention to prevent electrical leakage between the cell
terminals.
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(2) Remove the vent plugs and check that the
vent holes are clear.

(3) Check the electrolyte level and top up as
necessary. The correct level is just over the top of the
separators. Do not overfill or acid will escape through
the vent holes with detrimental effect to the connec-
tions and to adjacent parts of the vehicle.

(4) Use only distilled water for topping up.

NOTE: Never use a naked light when exam-
ining the battery, as the gases given off by
the battery are dangerously explosive.

(5) If the battery required an excessive amount
of topping up, the cause should be sought. If over-
charging is suspected, then check the output of the
alternator.

If one cell in particular is at fault, check the case
for cracks. Never transfer electrolyte from one cell to
another.

(6) Keep the terminals clean and apply a small
amount of petroleum jelly to the terminals to prevent
corrosion.

TO REMOVE AND INSTAL

(1) Remove the retaining nut and remove the
negative lead from the battery post.

(2) Remove the positive lead in the same man-
ner.

(3) Remove the battery holding clamp and lift
the battery from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

Do not overtighten the clamp nuts and make sure
of correct polarity.

After installation coat the terminals with petro-
leum jelly to prevent corrosion.

TO CLEAN BATTERY CASE

(1) Remove the battery from the vehicle as
previously described.

(2) Pour hot water over the battery being careful
not to pour water through the vent holes of the filler
caps.

(3) Wipe the battery case clean.

(4) [If there is a crack in the case or around the
base of the terminal(s) the battery should be repaired
or renewed. Take the battery to an automotive electri-
cal shop or battery agent for the necessary servicing.

TO CLEAN BATTERY CARRIER

If the battery electrolyte has overflowed and
contaminated the surrounding body panels, it will be
necessary to remove this contamination and repaint
the surfaces where necessary. The contamination can
be neutralised by using an alkaline solution consisting
of two tablespoons of washing soda to a quart of
boiling water. Cloudy ammonia can also be used in
concentrated form. Both these items are readily avail-
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able at grocery stores.

After neutralising the contaminated body panels
allow them to dry. Clean off the old paint and repaint
the surfaces with an antirust based paint.

TO TEST

Use a hydrometer to check the specific gravity of
the battery electrolyte. Refer to Specifications for a
fully charged and fully discharged battery.

If the battery is in a low state of charge or
completely flat take it to an automotive electrical shop
to have it charged and load tested.

8. ALTERNATOR

Special Equipment Required:
To Test on Vehicle — 60-0-60 DC- Ammeter,
0-20 DC voltmeter
To Dismantle — Bearing puller, soldering iron
To Assemble — Press, soldering iron

DESCRIPTION

In the alternator the field and pole shoe assembly
is the moving part and is shaped to form the rotor.
Since only a low amperage current flows between the
slips rings on the rotor shaft and the brushes. wear on
brushes and slip rings is very slight and maintenance
is reduced to a minimum.

The output current is generated in the fixed stator
windings and i1s a three phasc alternating current
(AQC). The stator windings, which are wound on a
laminated soft iron former, are star connected and
fitted between the end brackets.

As it is not possible to recharge a storage battery
with alternating current, it is nccessary to rectify the
output of the stator windings to direct current (DC).
This is performed by a bank of diodes mounted within
the alternator slip ring end bracket.

The output of the alternator i1s governed by the
regulator and built in characteristics of the alternator.

The external, adjustable regulator fitted to LT
model alternators is mounted on the right hand inner
fender panel to the rear of the battery. The regulator
fitted to LR model alternators is an internal non-
adjustable type, mounted on the alternator slip ring
end bracket.

An electrical cut out unit is not necessary with the
alternator charging system as the diodes prevent a
reverse current flow through the alternator.

SERVICE PRECAUTIONS

(1) Ensure that the battery 1s connected with the
correct polarity to earth. Refer to Specifications.

(2) Do not short out or ground any terminals
common to the charging circuit.

(3) Always disconnect the battery betore con-
necting a battery charger.

(4) If a booster battery 1s used alwavs connect 1t
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in a parallel circuit i.e. positive to positive (+ to + )
and negative to negative (— to —) to maintain a 12
volt supply pressure. _

(5) Never disconnect the battery or terminals in
the charging circuit while the engine is running.

(6) Regularly check the drive belt tension.

(7) Keep the battery terminals clean and all
electrical connections tight.

(8) Disconnect the battery and alternator when
electric welding on the vehicle.

TO TEST ON VEHICLE

If the ignition warning lamp stays on after the
engine has been started and run at approximately
1000 rpm, carry out the following tests and precau-
tions.

(1) Stop the engine, do not open circuit any
parts of the charging circuit while the engine is
running,

(2) Check the condition and adjustment of the
drive belt.

(3) Clean the battery terminals, tighten all elec-
trical connections, check the wiring for shorts to earth
and/or bridged circuits and make sure the battery is
fully charged. If the battery is low either charge it or
replace it with one fully charged.

(4) Start the engine and allow it to run until
normal operating temperature is reached.

(5) Stop the engine and disconnect the negative
battery terminal.

(6) Remove the nut and washer from the alter-
nator output terminal and disconnect the alternator
output lead.

(7) Connect one lead of a 60-0-60 ammeter to
the alternator output terminal and the other lead of
the ammeter to the lead removed from the output
terminal.

(8) Reconnect the battery negative terminal and
connect a 0-20 voltmeter across the battery terminals.

REGULATOR

DIODE PACK
501/564

View of the slip ring end bracket and stator assembly.

Electrical System

(9) Switch on all lamps and allow them to burn
for approximately five minutes to reduce the charge of
the battery and to apply a load to the circuit.

(10) Start the engine and gradually increase the
engine speed to approximately 2500rpm. The reading
on the ammeter should be approximately 75 per cent
of the rated output of the alternator. (See Specifica-
tions).

(11) Switch off all the lamps and run the engine at
1500-2000 rpm until the indicated charge is below 10
amps. The voltmeter should now read between
12.5-14.7 volts.

NOTE: Should the alternator fail to reach
the specified output the unit will have 1o be
removed and overhauled or a replacement
unit fitted. Should the voltage reading be
above or below Specifications, the regulator
will have to be renewed or adjusted.

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Disconnect the terminal block at the alterna-
tor by pulling on the terminal block, not the wires.

(3) Remove the nut and washer from the output
terminal on the alternator and disconnect the output
lead.

(4) Remove the bolt securing the alternator to
the drive belt adjusting bar.

(5) Remove the mounting bolt nut, push the
alternator towards the engine and slip the drive belt
from the pulley.

(6) Withdraw the mounting bolt whilst support-
ing the alternator with the other hand. Remove the
alternator.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Do not over tension the drive belt and apply
pressure to the mounting end bracket only when
adjusting the drive belt.

(2) Check the wiring where soldered to the
terminals.

TO DISMANTLE

(1) Remove the alternator from the vehicle as
previously described.

(2) Mark the assembled position of the alterna-
tor components by scribing a line from the drive and
bracket to the rear of the slip ring end bracket.

(3) Grip the alternator carefully in a vice with
suitable protection between the vice jaws and the
alternator body. Remove the pulley retaining nut
whilst locking the shaft against rotation with a suitable
Allen key inserted in the end of the shaft.

(4) Remove the nut, retaining washer, split pul-
ley, cooling fan and inner spacer from the rotor shaft.

(5) Remove the alternator from the vice. Re-
move the diode pack retaining nuts and the nut and
plastic insulating bush from the output stud. Remove
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the through bolts and withdraw the slip ring end
bracket from the alternator.

(6) Lift the brushes clear of the rear bearing on
the rotor shaft and withdraw the rotor and drive end
bracket from the stator and diode pack.

(7) Using a soft faced hammer, tap the rotor
shaft from the drive end bracket.

(8) Remove the set screws from the drive end
bracket bearing retainer and remove the bearing from
the bracket.

NOTE: The diode pack is supplied as an
integral unit and in the event of a compo-
nent fuilure, the diode pack must be re-
placed as a complete unit.

(9) Tag and mark all wiring connections prior
to removal 1o avoid incorrect connections during re-
assembly.

(10) Using a very hot soldering iron and a pair of
long nosed pliers unsolder the stator winding leads
from the connector terminals on the diode pack.

NOTE: Do not apply undue heat to the
connections as damage may result to the
terminal insulator and/or the diodes.

(11) Using a suitable puller, remove the bearing
from the slip ring end of the rotor shaft.

TO CLEAN PARTS

(1) Do not immerse units of the alternator in
cleaning solvent as damage to the windings may
result.

(2) The end bracket may be washed in kerosene
or similar cleaning fluid after they have been com-
pletely dismantled from the unit. They should be
thoroughly dried after cleaning.

(3) Compressed air can be used to carefully blow
out the dust from the stator windings and the field
windings on the rotor.

(4) Slip rings that are burned or scored should be
polished using very fine glass paper.

(5) Clean the brushes and brush holders using a
petrol damp rag and check and remove all burrs from
the holders.

(6) Check the sealed type ball bearings for wear,
roughness and lack of lubrication and renew as
necessary.

Unsealed type ball bearings, if still serviceable,
may be sparingly lubricated with high melting point
grease and installed for further service.

TO CHECK AND TEST COMPONENT PARTS

All parts being electrically tested should be resting
on a non-conductive pad.

Slip Rings
(1) Visually check the slip ring assembly for
damage.

Use an ohmmeter to test for bridging or internal
shorting of rotor fields.

(2) Remove all burrs and burn marks with fine
glass paper (not emery paper).

Field Windings and Rotor Assembly

(1) The insulation to carth test 1s made with an
ohmmeter, connect one of the prods to onc of the field
wires or slip rings and the other test prod to one pole
piece of the rotor.

(2) If the ohmmeter shows a rcading and no
visual earthing can be seen and rectified, a new rotor
assembly will have to be installed.

(3) To check for bridged or internal shorting of
the field coils use an ohmmeter to check the resistance
of the rotor windings. Compare the chmmeter reading
with Specifications, a low reading indicates a bridged
circuit internally, a high reading indicates an open
circuit or high resistance in the windings. In both the
above cases a new rotor assembly will have to be
installed.

Diodes

The diode pack may be tested after disconnection.
The testing can be made using a 12 volt battery and a
1.5 watt bulb in series with a jumper lcad.

(1) Connect the jumper lead from the negative
terminal of a charged battery to the diode pack body
holding the diodes to be tested. ‘

(2) Connect one lcad of a test lamp to the battery
positive terminal and with the other lead of the test
lamp touch each diode lead in turn. Note whether the
lamp is illuminated and then reverse the connections
on the battery. Again test cach diode with the test
lamp lead.

(3) If the lamp was illuminated in both direc-
tions or was not illuminated at all, the diodes are
faulty and the diode pack must be renewed.

Brush Springs and Brushes
(1) Unsolder and remove the brushes.
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Dismantled view of the alternator.

(2) Check the brush springs for overheating and
distortion, check for binding in the brush holder.

(3) Check the brush length and renew as neces-
sary. Refer to Specifications for minimum length.

TO ASSEMBLE

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Press the bearing onto the slip ring end of the
rotor shaft.

(2) Using a very hot soldering iron and a pair of
long nosed pliers as a heat sink, solder the stator wires
to the diode pack.

(3) Instal the front bearing to the drive end
bracket. Instal the bearing retainer with the retaining
screws and tighten them securely.

(4) Using a soft faced hammer tap the drive end
bracket onto the rotor shaft as far as it will go.

(5) Grip the rotor carefully in a vice with suit-
able protection between the vice jaws and the rotor.
Instal the spacer, the fan, the split pulley, the washer
and retaining nut. Tighten the pulley nut to Specifica-
tions.

(6) Instal the diode pack and stator assembly
into the slip ring end bracket. Instal the plastic
insulating bush and retaining nut on the output stud
and tighten it securely.

(7) Instal the diode pack retaining nuts and
tighten them securely.

(8) Retract the slip ring brushes into the brush
holder and insert a piece of stiff wire through the
brush hold up hole in the slip ring end bracket.

Ensure that the brush hold up wire does not
become dislodged during the next stage of assembly.

(9) Instal the rotor and drive end bracket
assembly in the stator and slip ring end bracket
assembly.

(10) Align the scribed marks made before dis-

END BRACKET
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View of the slip ring end bracket showing the method
of holding the bushes in a retracted position for
assembly.

mantling, instal the through bolts and tighten them
securely.

(11) Remove the brush hold up wire from the slip
ring end bracket and check the rotor for smooth
rotation.

(12) Instal the alternator to the vehicle and test its
operation as previously described.

EXTERNAL VOLTAGE REGULATOR

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Disconnect the wiring connector by pulling
on the connector not the wires.

(3) Remove the screws retaining the regulator to
the inner fender panel and remove the regulator from
the vehicle.

Installation is a reversal of the removal procedure.

To Adjust

It is recommended that the vehicle be taken to an
automotive electrician if the operation of the voltage
regulator is in doubt. However the following air gap
measurements and adjusting procedures may prove
helpful in determining the condition of the regulator.

(1) Disconnect the negative battery terminal.

(2) Remove the regulator from the vehicle as
previously described.

(3) Remove the screws retaining the cover to the
regulator and remove the cover from the regulator.

(4) Inspect the points for pitting and burning. If
the points are excessively burnt or pitted the regulator
must be renewed. If the points are dirty they may be
dressed using fine emery cloth.

(5) Using feeler gauges of the correct thickness,
measure the core gap and the point gap of the voltage
regulator and the charge relay.

(6) If the core or point gaps are not to Specifica-
tion, adjust the core gap first followed by the point
gap.
(7) Adjust the core gap by loosening the screw
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Line drawing showing the measuring points for the
core gap and point gap. A = core gap. B = point gap.

retaining the point set to the yoke and moving the
point set up or down to achieve the correct gap.

(8) Adjust the point gap by loosening the screw
retaining the upper point to the regulator body and
moving the upper point up or down to achieve the
correct gap.

(9) Adjustment of the yoke gap is not necessary.

(10) Instal the cover and tighten the retaining
screws securely.

(11) Instal the regulator to the vehicle and check
the operation of the charging system as previously
described.

9. STARTER MOTOR

Two types of Nippon Denso starter motor are
fitted to the Subaru range of vehicles, being of the
direct drive, or indirect reduction drive type.

DESCRIPTION

Direct Drive Type

The direct drive type starter motor is of the
induced pole type with four brushes and four pole
shoes with field coils.

A solenoid switch is attached to the starter drive
end bracket. The solenoid plunger is connected to the
over-running clutch and drive pinion through a lever
and spring arrangement.

When the solenoid windings are energised, the
plunger acting on the lever and pivot engages the drive
pinion with the flywheel ring gear and at the same
time closes the switch supplying power from the
positive side of the battery to the starter motor field
coils and armature to operate the motor.

As the engine fires, the over-running clutch of the
drive pinion assembly prevents high speed rotation of,
and possible damage to, the starter armature if the
solenoid winding are not immediately de-energised by
releasing the switch key.

The starter solenoid switch windings are ener-
gised by the key operated combination ignition and
starter switch.

Reduction Drive Type

The reduction drive type starter motor is of the
induced pole type with four brushes and four pole
shoes with field coils.

A solenoid switch is incorporated in the main
housing, the solenoid plunger contacts the drive
pinion through a spring loaded ball which acts as a
bearing.

When the solenoid switch is activated, the plunger
contacts the ball to move the drive pinion into mesh
with the engine flywheel.

At the same time the switch contacts in the
solenoid switch, supply power from the battery posi-
tive terminal to the starter motor field coils and
armature to operate the starter motor.

The starter motor operates through a reduction
gear set which 1s housed in the end bracket. The use of
a reduction gear set increases the torque of the starter
motor.

As the engine fires, the over-running clutch of the
drive pinion assembly prevents high speed rotation of
and possible damage to, the starter armature if the
solenoid winding are not immediately de-energised by
releasing the switch key.

The starter solenoid switch windings are ener-
gised by the key operated combination ignition and
starter switch.

TO TEST ON VEHICLE

Should the starter fail to operate when the switch
is moved to the start position check the following
points:

(1) Check the battery condition and state of
charge, refer to Battery heading in this section.

(2) Clean the battery terminals, taking particu-
lar care to remove the scale from the positive (+)
terminal post and terminal.

(3) Check the earth connections for tightness
and cleanliness.

(4) Switch on the headlamps and operate the
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starter control switch. If the lamps go dim but the
starter is not heard to operate, it could indicate that a
short circuit or low resistance has developed in the
starting system which could be either external or
internal.

Also check that the engine is not “‘seized” or
“locked up” as this condition would give the same
indication as above.

(5) If the lamps do not go dim and the starter
does not operate this would indicate an open circuit
such as a broken or disconnected wire or a switch not
operating. If the vehicle is fitted with automatic
transmission operate the starter control switch and
move the selector lever through all the gear selection
range. If the starter operates in any position other than
N or P, the neutral safety switch is faulty.

(6) Check all the external wiring to make sure
the fault is not external, if the external circuit proves
satisfactory, indicating that the problem is in the
starter assembly, the unit will have to be removed for
inspection.

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Remove the spare tyre from the carrier.

(3) Disconnect the wires from the starter motor
solenoid.

(4) Remove the bolts and nuts retaining the
starter motor to the transaxle housing and withdraw
the starter motor from the vehicle.

Installation is a reversal of the removal procedure.

LEVER ASSY
SOLENOID

TO DISMANTLE

Direct Drive Type

(1) Remove the starter motor from the vehicle
as previously described.

(2) Disconnect the field connector strap from
the terminal on the solenoid.

(3) Remove the screws or nuts retaining the
solenoid to the drive end bracket and manoeuvre the
solenoid from the bracket.

(4) Remove the screws retaining the armature
end cap to the commutator end bracket and remove
the armature end cap, clip, spring and seal from the
commutator end bracket.

(5) Remove the through bolts retaining the
commutator end bracket to the drive end bracket and
remove the commutator end bracket from the starter
motor.

(6) Remove the field coil brushes from the brush
holder and remove the brush holder.

(7) Withdraw the yoke and solenoid seal from
the drive end bracket.

(8) Withdraw the armature and lever from the
drive end bracket.

(9) Support the armature in a vertical position
with the drive pinion assembly uppermost.

(10) Using a suitable tubular drift or socket, tap
the stop collar towards the drive pinion and clutch
assembly and remove the snap ring from the armature
shaft.

(11) Remove any burrs from the shaft and with-
draw the stop collar and the drive pinion and clutch
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assembly from the armature shaft.

(12) Clean all parts thoroughly but do not im-
merse the yoke, armature, solenoid or drive clutch in
cleaning fluid.

(13) Visually check all parts for wear and burned
insulation.

Reduction Drive Type

(1) Remove the starter motor from the vehicle
as previously described.

(2) Disconnect the field connector strap from
the solenoid.

(3) Remove the through bolts retaining the yoke
and commutator end bracket to the main housing and
withdraw the yoke complete with the armature and
commutator end bracket from the main housing.

(4) Remove the screws retaining the brush
holder to the commutator end bracket and remove the
commutator end bracket from the yoke.

(5) Withdraw the armature from the yoke.

(6) Disconnect the field brushes from the brush
holder and withdraw the brush holder from the yoke.

(7) Remove the screws retaining the drive end
bracket to the main housing and withdraw the drive
end bracket from the main housing taking care not to
misplace the spring, ball, rollers and cage.

(8) Remove the drive pinion, intermediate gear,
rollers and cage from the drive end bracket.

TO CHECK AND INSPECT

(1) With the starter motor dismantled check the
brush holder insulation using an ohmmeter.

Connect one test lead on the brush holder positive
side and the other lead on the negative side. If there is
any indication of leakage the ohmmeter will show a

reading other than infinite. Repair or renew the brush
holder if a short circuit is evident.

(2) Check the brushes for adequate length.
Brushes should be renewed when their length is below
Specifications. They should be a free sliding fit in the
brush holders.

(3) Check the brush springs, and compare them
with new springs.

(4) Check that the commutator is free from
pitting and burning, clean with a petrol moistened
cloth and polish with a strip of fine glass paper.

A badly worn commutator may be cleaned up by
mounting the armature in a lathe. spinning at high
speed, and a light cut taken along the commutator
with a very sharp tool. After turning, undercut the
insulation between the segments.

(5) Check the armature for short circuit, using
an ohmmeter.

(6) Place one of the test leads on the armature
shaft or core and move the other lead around the
circumference of the commutator. If the ohmmeter
shows a reading at any point the armature 1s faulty
and should be renewed.

(7) Test the field coils for continuity by connect-
ing the test leads in series with the field windings.

Failure of the ohmmeter to show a reading indi-
cates an open circuit in the wiring of the field coils.

(8) Check the field coil for ground by placing
one test lead on the field coil lead and the other lead
on the yoke. If the ohmmeter shows a reading the field
coils and yoke assembly are faulty and will have to be
renewed.

(9) Check the drive assembly clutch pinion teeth
for wear, scoring or chipping. A clutch in good
condition should take up the drive in one direction
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only. It should rotate easily and smoothly in the non-
drive direction and the assembly should move
smoothly along the armature helical splines.

NOTE: Do not wash the drive assembly or
clutch in solvent as this will destroy the
clutch lubricant and cause early failure of
the unit.

(10) Check the armature shaft bushes or bearings
for wear and renew as necessary. The old bushes must
be removed and the new ones pressed into the end
brackets using a polished mandrel of the exact diame-
ter of the armature shaft.

NOTE: The new bushes must not be reamed
to size, as reaming will impair the porosity
of the bushes and cause early failure. New
bushes should be allowed to stand immersed
in clean light engine oil for one hour before
fitting.

On reduction drive starter motors, the bearings
may be removed from the armature shaft using a
suitable puller.

Instal the bearing using a suitable tube no larger
than the diameter of the inner race and a press with
suitable attachments.

TO ASSEMBLE

Direct Drive Type

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Lubricate the helix on the armature shaft
lightly with graphite grease and instal the drive pinion
and clutch assembly to the armature shaft.

(2) Fit the stop collar and snap ring, slide the
stop collar over the snap ring to lock the snap ring in
position.

(3) Lubricate the bushes in both end brackets
sparingly with engine oil.

(4) To instal the brush holder with the brushes
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fitted it will be necessary to push the brushes against
the brush spring tension into their holders and then
slide the assembly onto the commutator.

(5) When installing the end cover, ensure that
the field connector strap and insulator are seated
correctly in the end cover.

(6) Instal the solenoid plunger to the pinion
lever.

(7) Instal the solenoid and retaining screws,
tighten the retaining screws securely.

(8) Connect the field connector strap 1o the
solenoid terminal.

Reduction Drive Type

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Apply suitable grease to the drive pinion and
armature bearings prior to assembly.

(2) Instal the rollers and cage to the drive end
bracket and apply suitable greasc.

(3) Engage the teeth of the intermediate gear and
drive pinion and instal them to the drive end bracket.

(4) Ensure that the ball and spring are correctly
installed and instal the drive end bracket to the main
housing. Instal and tighten the retaining screws se-
curely.

(5) Instal the armature, brush holder and com-
mutator end bracket to the yoke.

(6) Instal the motor to the main housing, instal
and tighten the through bolts securely.

(7) Connect the field connector strap to the
solenoid terminal, instal and tighten the retaining nut
securely.
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10. BREAKER POINT DISTRIBUTOR

DESCRIPTION

The breaker point distributor is installed to the
OHV engines on 1979-1984 and all Utility models.

The distributor is driven by a helical gear from the
front of the crankshaft.
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The distributor houses the contact breaker points
which interupt the ignition primary circuit and cause
a high tension current to flow from the ignition coil.
This current is distributed to the spark plugs by means
of a rotor arm, a distributor cap and high tension leads
which are mounted on the distributor.

The distributor also provides the means of igni-
tion spark advance required by varying engine operat-
ing conditions. Two types of advance systems are
incorporated, mechanical advance which advances
the spark as engine speed rises and vacuum advance
which caters for engine requirements at low engine
rpm.
Mechanical advance is supplied by centrifugal
weights mounted on the distributor drive shaft and is
governed by springs.

Vacuum advance is supplied by manifold vacuum
through a diaphragm mounted externally on the
distributor body. Linkage between the breaker plate
and the vacuum diaphragm enables spark advance,
which is controlled by throttle position and engine
loading.

TO REMOVE AND INSTAL

(1) Remove the air cleaner as described in the
Fuel System section.

(2) Remove the distributor cap and secure it to
one side.

(3) Rotate the crankshaft in the direction of
normal rotation until the rotor arm is positioned
adjacent to the distributor cap terminal for number
one cylinder and the timing mark on the flywheel is
aligned to the pointer on the transaxle flywheel
housing.

(4) Disconnect the wiring connector from the
distributor by pulling on the connector not the wires.

(5) Remove the bolt located at the rear of the
distributor, retaining the distributor adaptor plate to
the crankcase.

(6) Suitably mark the relationship of the dis-
tributor to the crankcase and lift the distributor and
adaptor plate from the crankcase.

(7) Suitably mark the relationship of the dis-
tributor shaft to the distributor body after the distrib-
utor is removed as an aid to installation.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the engine has not been rotated.
If the engine has been rotated with the distributor
removed, remove the number one spark plug and
place a finger or compression gauge in the spark plug
hole. Rotate the crankshaft in the normal direction of
rotation until compression pressure is indicated. Con-
tinue to rotate the crankshaft until the timing mark on
the flywheel is aligned to the pointer on the transaxle
flywheel housing.

(2) Align the marks on the distributor shaft and
body made after removal or align the mating mark on
the distributor drive gear with the right hand edge of
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Installed view of the distributor with cap and rotor arm
removed.

The timing marks are located on the flywheel and
flywheel housing, 1986 model shown.

the notch in the distributor body as viewed with the
distributor in an upright position.

(3) Instal the distributor to the crankcase and
align the distributor body to the crankcase using the
marks made before removal. When the distributor is
installed in the correct position, the points should be
just about to open with the rotor pointing to the
number one spark plug lead terminal in the distribu-
tor cap. If necessary, remove the distributor and reset
the shaft position making allowances for the rotation
of the shaft as the distributor is installed.

(4) Check and adjust the ignition dwell and
timing as described in the Engine Tune-up section.

TO DISMANTLE

.(l) Remove the distributor as previously de-
scribed and remove the rotor from the distributor
shaft.

(2) Remove the screws retaining the vacuum
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advance unit to the distributor body, manoeuvre the
advance unit link from the breaker plate and remove
the advance unit from the distributor.

(3) Remove the screws retaining the earth lead
at the contact breaker fixed point and breaker plate
and remove the earth lead from the distributor.

(4) Remove the remaining contact breaker
mounting screw.

(5) Remove the screw retaining the capacitor to
the distributor body.

(6) Lift the wiring insulator from the slot in the
side of the distributor body and withdraw the contact
breaker points, capacitor and wiring harness from the
distributor body as an assembly. If necessary, loosen
the screw and separate the contact breaker points,
capacitor and wiring harness.

(7) Remove the remaining breaker plate retain-
ing screws and withdraw the breaker plate from the
distributor.

(8) Prise the seal from the top of the upper shaft
assembly and remove the screw retaining the upper
shaft to the lower shaft.

(9) Suitably mark the relationship of the upper
shaft to the lower shaft and withdraw the upper shaft
from the distributor.
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NOTE: It should not be necessary to remove
the centrifugal weights and springs from the
lower shaft, nor to dismantle the distributor
further. If the lower shaft requires renewal,
the distributor shaft and body should be
renewed as a unit.

TO CLEAN AND INSPECT

(1) Thoroughly clean all parts with cleaning
solvent, taking care not to immerse the distributor
body, capacitor or vacuum advance unit in solvent.

(2) Check the contact breaker points for pitting
and burning, if necessary, renew as a set.

(3) If the contacts are excessively burnt or pit-
ted, renew the capacitor.

NOTE: Points should be cleaned with a
contact file or oil stone, never use emery
cloth or sand paper.

(4) Check all low tension leads for possible
fractures.

(5) Check the distributor shaft and body for
wear and renew as necessary. If the clearance between
the shaft and body is excessive the shaft and body will
have to be renewed.

(6) Check the cams for wear and roughness.
Variation in lift between any two cams in cxcess of
0.05 mm will necessitate renewing the cam assembly.

(7) Check the clearance between the shaft and
the cam assembly. Excessive clearance will necessitate
the renewal of the shaft and cam assembly.

(8) Inspect the centrifugal advance weights for
binding with the pivot pins.

(9) Check the distributor cap for cracks, carbon
tracks, burned and corroded terminals.

(10) Check the centre carbon for wear and protru-
sion.

(11) Check the rotor arm for damage and cracks.

(12) Check the vacuum advance unit for a leaking
diaphragm. To do this suck on the inlet pipe and
observe the connecting link. The connecting link
should move into the diaphragm housing,.

TO ASSEMBLE

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Apply a small amount of high melting point
grease to the centrifugal weight pivot points.

(2) Instal the upper shaft to the lower shaft as
marked during dismantling, ensuring that the slots in
the upper shaft are correctly engaged with the centri-
fugal weights.

(3) Instal the upper shaft retaining screw and
tighten it securely. Instal the seal to the upper shaft.

(4) Instal the breaker plate and 1nstal the retain-
ing screws, ensuring that the earth lead is positioned
correctly.

(5) Instal the vacuum advance unit link to the
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breaker plate and lightly lubricate it with high melting
point grease. Instal the screws retaining the advance
unit to the distributor body and tighten them securely.

(6) Instal the contact breaker points to the
breaker plate ensuring that the earth lead is positioned
correctly. Lightly lubricate the cam and the rubbing
block of the moveable point with high melting point
grease.

(7) Adjust the point gap using a feeler gauge of
the correct thickness. With the rubbing block of the
moveable point on the highest point of one of the cam
lobes, insert the feeler gauge between the fixed and
moveable point. Insert a screwdriver into the hole in
the fixed point and using the pin in the breaker plate
as a pivot, move the fixed point to obtain the correct
gap.
The feeler gauge should be a light sliding fit
between the fixed and moveable points. Tighten the
retaining screws securely when the point gap is satis-
factory and check the point gap, adjust them again if
necessary.

(8) Instal the wiring insulator and the wiring
harness to the distributor body ensuring that the leads
for the breaker points and the capacitor are correctly
positioned.

(9) Instal the capacitor to the distributor body
and tighten the retaining screw securely.

(10) Instal the rotor arm and check that the
centrifugal weights are free to operate by turning the
rotor arm against the centrifugal weight springs while
holding the drive pinion. When the rotor arm is
released it should return freely to the fully retarded
position.

If the rotor arm is inclined to stick or does not
return to the retarded position the cause should be
located and rectified.

11. ELECTRONIC DISTRIBUTOR

DESCRIPTION

The Hitachi or Nippon Denso distributor on
1985-1987 Sedan and Station Wagon models is
driven from the rear of the left hand camshaft by
helical gears.

The electronic ignition system is incorporated in
the distributor and comprises a control unit, a reluctor
and, on Hitachi models, a stator and magnet.

The reluctor rotates with the distributor upper
shaft generating magnetic pulses which are detected
by the control unit. The control unit uses these signals
to switch the ignition coil on and off at the appropri-
ate time during the operating cycle of the engine,
providing the high tension current necessary to pro-
duce the spark at the spark plugs. The system is
maintenance free requiring no routine servicing be-
yond inspecting the wiring, distributor cap and rotor
for physical damage and deterioration.

Mechanical and vacuum advance systems are
incorporated in the distributor. Mechanical advance

is provided by centrifugal weights, mounted on the
distributor shaft and governed by springs. Mechanical
advance is controlled by engine speed.

Vacuum advance consists of a diaphragm unit
mounted externally on the distributor body with a
linkage to the base plate from the diaphragm. Vacuum
advance is controlled by throttle position and engine
loading.

Dwell angle is not adjustable on electronic igni-
tion systems and can only be measured using an
oscilloscope. Some types of tachometers and timing
lights are unsuitable for electronic ignition systems.
Always ensure that suitable test equipment is used and
correctly connected to the vehicles wiring ciruits.

TO REMOVE AND INSTAL

(1) Remove the spare tyre from the carrier.

(2) Disconnect the negative battery terminal.

(3) Remove the distributor cap and secure it to
one side.

(4) Mark the relationship of the distributor to
the crankcase.

(5) Rotate the crankshaft in the normal direc-
tion of rotation until the rotor is positioned adjacent
to the position in the distributor cap for No. | spark
plug lead terminal and the timing mark on the
flywheel 1s aligned to the pointer on the transaxle
flywheel housing.

(6) Remove the nuts retaining the wiring to the
ignition coil and disconnect the wiring.

(7) Remove the bolts retaining the distributor to
the crankcase and lift the distributor from the crank-
case.

(8) Mark the relationship of the distributor shaft
to the distributor body after the distributor is re-
moved as an aid to installation.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the engine has not been rotated.
If the engine has been rotated with the distributor
removed, remove the No. | spark plug and place a
finger or compression gauge into the spark piug hole.
Rotate the crankshaft in the normal direction of
rotation until compression pressure is indicated. Con-
tinue to rotate the crankshaft until the timing marks
on the flywheel and the flywheel housing are aligned.

(2) Align the marks made on the distributor
shaft and body after removal or, if necessary, align the
mating marks on the drive gear and the distributor
body and turn the shaft against the normal direction
of rotation sufficiently to allow for the turn of the
shaft as the distributor is installed.

(3) [Instal the distributor to the crankcase and
align the marks made during removal. The distributor
is correctly installed when the rotor 1s pointing to the
position 1n the distributor cap for No |. spark plug
lead terminal and the reluctor and stator poles are
aligned. If necessary, remove the distributor and reset
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ALIGNMENT MARKS

View showing the alignment marks on the Hitachi
electronic distributor drive gear.
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View showing the alignment marks for the Hitachi
electronic distributor base plate. The base plate
should be aligned as shown.

the shaft position making allowances for the rotation
of the shaft as the distributor is installed.

(4) Connect the distributor wiring to the igni-
tion coil and tighten the retaining nuts securely.

(5) Check and adjust the ignition timing as
described in the Engine Tune-up section.

TO DISMANTLE

Hitachi

(1) With the distributor removed from the
vehicle, remove the rotor arm from the shaft.

(2) Remove the screw retaining the vacuum
advance unit link to the distributor base plate and the
screw retaining the vacuum advance unit to the
distributor body and remove the advance unit from
the distributor.

(3) Remove the distributor cap seal from the
distributor body, remove the screw retaining the
wiring harness to the distributor body and remove the
wiring harness from the distributor.

Electrical System

NOTE: Suitably mark the terminals as an
aid to assembly and take care when remov-
ing the terminals from the control unit not
to damage the wires or control unit.

(4) Carefully prise the reluctor from the shaft
using two levers equally spaced and the body of the
distributor as a pivot point. Take care not to misplace
the roll pin.

(5) Suitably mark the relationship of the base
plate to the distributor body.

NOTE: The base plate is not positively
located in the distributor body, relving on
the mounting screws and washers for reten-
tion. Therefore it is necessary to note the
installed position before dismantling.

(6) Remove the screws retaining the base plate
to the distributor body and remove the base plate.
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Dismantled view of the Hitachi electronic distributor.
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(7) Remove the screws retaining the control unit
to the base plate and remove the control unit and
spacers.

(8) Remove the screws retaining the stator and
magnet to the base plate then remove the stator and
magnet.

NOTE: The screws retaining the stator and
magnet are non-magnetic stainless steel.
Keep the screws to one side to avoid confu-
sion during assembly. If the screws are to be
renewed, use only screws of the same type.

(9) Suitably mark the centrifugal weights and
springs to aid assembly and remove the seal from the
top of the upper shaft.

(10) Remove the screw retaining the upper shaft
to the lower shaft. Disconnect the centrifugal weight
springs and remove the upper shaft from the distribu-
tor.

(11) Remove the centrifugal weights from the
lower shaft.

NOTE: Further dismantling of the distribu-
tor should not be necessary.

Nippon Denso

(1) With the distributor removed from the
vehicle, remove the rotor arm from the shaft.

(2) Remove the snap ring retaining the vacuum
advance link to the distributor base plate and the
screw retaining the advance unit to the distributor
body and remove the advance unit from the distribu-
tor.

(3) Remove the screws retaining the control unit
to the base plate and remove the control unit and
wiring from the distributor.

(4) Remove the distributor cap seal from the
distributor body. Remove the screws and square
washers retaining the base plate to the distributor and
remove the base plate noting the installed position of
the base plate as an aid to assembly.

(5) Suitably mark the position of the centrifugal
weight springs and disconnect the springs from the
upper and lower shafts.

(6) Remove the cap from the centre of the upper
shaft, remove the screw retaining the upper shaft to
the lower shaft and remove the upper shaft from the
distributor noting the position of the upper shaft in
relation to the lower shaft as an aid to assembly.

(7) Remove the snap rings retaining the centri-
fugal weights to the lower shaft and remove the
centrifugal weights from the distributor.

NOTE: Further dismantling of the distribu-
tor should not be necessary.

TO CHECK AND INSPECT

(1) Clean all parts thoroughly taking care not to
immerse the control unit or vacuum advance unit in
cleaning solvent.
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Dismantled view of the Nippon Denso electronic dis-
tributor.

(2) Check the low tension wiring for possible
fractures.

(3) Check the upper and lower shafts for distor-
tion and wear. Renew the shafts and distributor body
if there is excessive clearance between the shaft and
distributor body.

(4) Check the reluctor for wear and damage. Do
not dress the reluctor poles to rectity any faults, the
reluctor must be renewed if wear or damage is
evident.

(5) Where fitted, check the stator for wear and
distortion. Renew the stator if wear or distortion is
evident.

(6) Check that the base plate moves freely and is
not distorted.

(7) Check that the centrifugal weights move
freely on the pivots and that the springs are not
distorted or stretched.

(8) Check the vacuum advance unit by pushing
the link into the unit and placing a finger over the
port. The link should not move out. If the operation of
the unit is suspect it should be renewed.

(9) Check the high tension leads for damage and
measure the resistance of each lead. Renew any lead if
the reading is not within specification.
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(10) Check the distributor cap for cracks, signs of
arcing and corroded terminals.

(11) Check that the centre carbon brush is in a
serviceable condition and protrudes at least 10 mm
from the distributor cap.

(12) Check the rotor arm for cracks and signs of
arcing.

TO ASSEMBLE

Hitachi

Assembly is a reversal of the removal procedure
with attention to the following points:

(1) Ifthe upper shaft has been removed from the
distributor, align the mating mark on the drive gear
with the projection on the distributor body and instal
the upper shaft so that the rotor locating flat on the
shaft is facing the position for number one cylinder.

NOTE: As the upper shaft may be installed
in one of two positions, it is important that
the alignment of the upper shaft is correct at
this stage to allow the correct alignment of
the distributor during installation.

(2) Instal the centrifugal weights and springs to
the positions noted during dismantling.

(3) Instal the stator and magnet to the base
plate. Ensure that the non-magnetic screws are in-
stalled to the stator and magnet assembly.

(4) Instal the base plate to the marks made
during dismantling.

(5) Instal the reluctor to the shaft and instal the
roll pin so that the slot in the pin is parallel to the flat
on the upper shaft. Refer to the illustration.

(6) Check that the air gap between the stator and
magnet is between 0.3 and 0.5 mm. Adjust the air gap
by loosening the screws and moving the stator and
magnet on the base plate so that the air gap is to
Specifications. Measure the air gap with non-magne-
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View of the Hitachi electronic distributor showing the
air gap and the installed position of the reluctor roll pin.
Dimension A to be between 0.3 and 0.5 mm.

tic feeler gauges and ensure that the gap is equal on
both sides of the stator.

(7) Instal the vacuum advance link to the base
plate and the vacuum advance unit to the distributor
body, instal and tighten the retaining screws securely.

(8) Instal the wiring harness to the distributor
body, instal and tighten the retaining screw securely.

(9) Instal the rotor arm and check that the
centrifugal weights are free to operate by turning the
rotor arm against the centrifugal weight springs while
holding the drive pinion. When the rotor arm is
released it should return freely to the fully retarded
position.

If the rotor arm is inclined to stick or does not
return to the retarded position when released the
cause should be located and rectified.

Nippon Denso

Assembly is a reversal of the dismantling proce-
dure with attention to the following points:

(1) Instal the centrifugal weights to the lower
shaft and instal the snap rings.

(2) Instal the upper shaft to the lower shaft in the
position noted during dismantling. Instal the retain-
ing screw and tighten securely. Instal the cap to the
centre of the upper shaft.

(3) Instal the centrifugal weight springs to the
upper and lower shafts in the positions noted during
dismantling.

(4) Instal the base plate to the distributor in the
position noted during dismantling. Instal the retain-
ing screws and square washers and tighten the retain-
ing screws securely. Instal the distributor cap seal.

(5) Instal the control unit to the base plate and
tighten the retaining screws temporarily.

(6) Align one of the reluctor projections with the
projection on the control unit and measure the air gap
with a non magnetic feeler guage of the correct
dimension. Refer to Specifications.

(7) If necessary, adjust the air gap by loosening
the control unit mounting screws and moving the
control unit on the base plate to obtain the correct gap.
Tighten the retaining screws securely when the correct

gap has been set.
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Dismantled view of the steering column showing the
location of the ignition switch, 1986 model shown.
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(8) Instal the vacuum advance unit to the dis-
tributor base plate, instal the retaining screw and
tighten securely. Instal the snap ring retaining the
advance unit link to the base plate.

(9) Instal the rotor arm to the upper shaft and
check that the centrifugal weights are free to operate
by turning the rotor arm against the centrifugal weight
springs while holding the drive pinion. When the rotor
arm is released it should return freely to the fully
retarded position.

If the rotor arm is inclined to stick or does not
return to the retarded position when released, the
cause should be located and rectified.

12. SWITCHES AND CONTROLS

IGNITION SWITCH

To Remove and Instal 1979-1984 and
all Utility Models

(1) Disconnect the negative battery terminal.

(2) Remove the screws retaining the lower trim
panel to the dashboard and remove the trim panel
from the vehicle.

(3) Remove the screws retaining the lower steer-
ing column cover to the steering column and remove
the cover from the vehicle.

(4) Disconnect the wiring connector by pulling
on the connector not the wires.

(5) Remove the screw(s) retaining the ignition
switch to the steering column and withdraw the switch
from the steering column.

Instaliation is a reversal of the removal procedure.

To Remove and Instal 1985-1987 Sedan and
Station Wagon Models

(1) Disconnect the negative battery terminal.

(2) Remove the self tapping screws and the
screws in the plastic clips retaining the lower trim
panel to the dashboard, disconnect the hose from the
vent duct 1n the trim panel and withdraw the trim
panel from the dashboard.

(3) Remove the screws retaining the lower steer-
ing column cover to the steering column and remove
the cover.

(4) Disconnect the wiring connector by pulling
on the connector not the wires.

(5) Remove the screw retaining the ignition
switch to the steering column and withdraw the
ignition switch from the steering column.

Installation is a reversal of the removal procedure.

COMBINATION SWITCH

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Remove the steering wheel as described later
in this section under the Steering Wheel and Horn
Control heading.

(3) Remove the screws retaining the steering

501/794
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View of the combination switch removed from the
vehicle, 1986 model shown. The flasher unit is incor-
porated in the switch.

column covers to the steering column and remove the
steering column lower cover.

(4) Disconnect the wiring connector by puiling
on the connector not the wires.

(5) Withdraw the combination switch and upper
steering column cover from the steering column.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the upper steering column cover to the
combination switch and instal the combination
switch and upper cover to the steering column.

(2) Ensure that the wiring is routed correctly.

HEADLAMP SWITCH 1979-1986 MODELS

To Remove and Instal
(1) Disconnect the negative battery terminal.
(2) Remove the instrument cluster surround as

SWITCH
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View of the headlamp switch removed from the
vehicle, 1983 model shown.
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View of the headlamp switch removed from the
vehicle, 1986 model shown.
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described under the Instrument Cluster heading later
in this section.

(3) Remove the headlamp switch and instru-
ment lamp control knobs from the switch shaft.

(4) Remove the nut or two screws retaining the
switch to the instrument cluster surround and with-
draw the switch from the rear of the surround.

Installation is a reversal of the removal procedure.

WIPER/WASHER SWITCH 1979-1986 MODELS

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Remove the Instrument cluster surround as
described under the Instrument Cluster heading later
in this section.

(3) Remove the wiper and washer switch knobs
from the switch shaft.

(4) Remove the nut or two screws retaining the
wiper/washer switch to the instrument cluster sur-
round and withdraw the switch from the surround.

Installation is a reversal of the removal procedure.
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View of the wiper/washer switch removed from the
vehicle, 1983 Station Wagon model shown.

KNOB SWITCH
SCREWS x N
\“" s /i /
= T o
‘ _{@J 7 M/

501/770

CONNECTOR

View of the wiper/washer switch removed from the
vehicle, 1986 model shown.

REAR WIPER/WASHER SWITCH

To Remove and Instal 1979-1984 Models

The 1979-1984 Model rear wiper/washer switch
i1s incorporaied in the front wiper/washer switch.

Electrical System

Refer to the heading Wiper Washer Switch earlier in
this section.

To Remove and Instal 1985-1987 Models

(1) Disconnect the negative battery terminal.

(2) Carefully prise the switch from the instru-
ment cluster surround and withdraw it sufficiently to
disconnect the wiring connector.

(3) Disconnect the wiring by pulling on the
connector not the wires.

(4) Withdraw the switch from the instrument
cluster surround.

Installation is a reversal of the removal procedure.

HEATER FAN SWITCH

To Remove and Instal 1979-1984 and all
Utility Models

(1) Remove the heater control panel as de-
scribed in the Cooling System section.

(2) Remove the nut retaining the heater fan
switch to the heater control panel and withdraw the
switch from the rear of the panel.

Installation is a reversal of the removal procedure.

To Remove and Instal 1985-1987 Sedan and
Station Wagon Models

(1) Disconnect the negative battery terminal.

(2) Remove the instrument cluster surround as
described under the heading Instrument Cluster later
in this section.

(3) Remove the knob from the switch shaft.

(4) Remove the nut retaining the switch to the
instrument cluster surround and withdraw the switch
from the rear of the surround.

Installation is a reversal of the removal procedure.

REAR DEMISTER SWITCH

To Remove and Instal 1979-1984 and
all Utility Models

(1) Disconnect the negative battery terminal.

(2) Remove the heater control panel as de-
scribed in the Cooling System section.

(3) Disconnect the wiring connector by pulling
on the connector not the wires.

(4) Remove the screws retaining the switch to
the heater control panel and withdraw the switch from
the panel.

Installation is a reversal of the removal procedure.

To Remove and Instal 1985-1987 Sedan and
Station Wagon Models

(1) Disconnect the negative battery terminal.

(2) Remove the instrument cluster surround as
described under the heading Instrument cluster later
in this section.

(3) Remove the screws retaining the rear demis-
ter switch and the heater fresh/recirculation mode
switch housing to the surround and withdraw the
assembly from the rear of the surround.
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View of the rear demister switch and housing
assembly removed from the instrument cluster sur-
round, 1986 model shown.
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(4) Withdraw the rear demister switch from the
housing assermbly.
Installation is a reversal of the removal procedure.

STOP LAMP SWITCH

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Remove the screws retaining the lower trim
panel to the dashboard and remove the trim panel.

(3) Disconnect the wiring connector by pulling
on the connector not the wires.

(4) Remove the locknut from the stop lamp
switch and unscrew the switch from the pedal support
bracket.

Installation is a reversal of the removal procedure
with attention to the following point:

Adjust the stop lamp switch as described in the
Brakes section.

To Test

(1) Remove the switch as previously described.

(2) Connect a suitable ohmmeter between the
terminals on the switch.

(3) With the plunger of the switch depressed
1.8-3.3 mm, continuity should be present. With the
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Installed view of the stop lamp switch, 1986 model
shown.
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plunger of the switch released, continuity should not
be present.

REVERSE LAMP SWITCH — MANUAL
TRANSAXLE MODELS

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Disconnect the wiring connector by pulling
on the connector not the wires. Refer to the Manual
Tansaxle section for the location of the reverse lamp
switch.

(3) Unscrew the switch from the side of the
transaxle case.

Installation is a reversal of the removal procedure.

NEUTRAL SAFETY/REVERSE LAMP
SWITCH — AUTOMATIC TRANSAXLE
MODELS

The removal and installation procedures for the
neutral safety/reverse lamp switch are fully covered in
the Automatic Tansaxle section.

HANDBRAKE WARNING LAMP SWITCH

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Remove the centre console from the vehicle
as described 1n the Body section.

(3) Disconnect the wiring by pulling on the
connector not the wires.

(4) Remove the screw retaining the switch to the
handbrake assembly and remove the switch from the
vehicle.

Installation is a reversal of the removal procedure.
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View of the handbrake assembly showing the location
of the handbrake switch, 1986 model shown.

COURTESY LAMP DOOR SWITCH

To Remove and Instal
(1) Disconnect the negative battery terminal.
(2) Remove the screw retaining the switch to the
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501/720

View of the courtesy lamp door switch removed from
the vehicle, 1986 model shown.

door pillar and withdraw the switch sufficiently to
disconnect the wiring connector.

(3) Disconnect the wiring by pulling on the
connector not the wires and remove the switch from
the vehicle.

Installation is a reversal of the removal procedure.

COURTESY LAMP TAILGATE SWITCH

To Remove and Instal

The luggage compartment lamp switch is incorpo-
rated in the tailgate lock assembly. Refer to the Body
section for Removal and Installation procedures.

13. STEERING WHEEL AND HORN
CONTROL

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Remove the horn pad by removing the
screws from the rear of the steering wheel on two and
four spoke steering wheels or carefully prising the
horn pad from the centre of the steering wheel on soft
grip steering wheels.

(3) Where installed, remove the screw/s retain-
ing the contact strip to the steering wheel and with-
draw the strip from the steering wheel while
disconnecting the terminal.

(4) Suitably mark the relationship of the steering
wheel to the steering shaft, remove the nut retaining
the steering wheel to the steering shaft and, using a
suitable puiler, remove the steering wheel from the
shaft.

NOTE: Do not strike the end of the puller or
the steering shaft to free the steering wheel
from the shaft or damage to the energy
absorbing components of the steering
column may occur.

(5 Remove the screws retaining the steering

Electrical System
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Dismantled view of the steering wheel, 1986 model
shown.

column upper and lower covers to the steering column
and withdraw the covers from the vehicle.

(6) Remove the screw retaining the lower horn
control to the combination switch and unsolder the
contact from the wire.

(7) Where applicable, remove the screw retain-
ing the earth contact to the steering column and
remove the earth contact from the steering column.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the horn contacts are clean and
free from corrosion.

(2) Ensure that the horn contacts are in the
correct position to contact the steering shaft and the
underside of the steering wheel and have sufficient
tension to maintain electrical contact with the steering
wheel and steering shaft.

(3) Instal the steering wheel to the marks made
during removal.

14. INSTRUMENT CLUSTER

TO REMOVE AND INSTAL 1979-1984 AND ALL
UTILITY MODELS

(1) Disconnect the negative battery terminal.

(2) Remove the screws retaining the instrument
cluster surround to the dashboard and, on some
models, remove the vent lever knob by carefully
pulling it from the lever. The screws in the vent areas
are covered by plastic covers, carefully prise the
covers from the surround to gain access to the screws.

(3) Withdraw the instrument cluster surround
from the dashboard, disconnect the wiring connectors
by pulling on the connectors not the wires and remove
the surround from the vehicle.
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Rear view of the instrument cluster surround, 1983
model shown.
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Rear view of the instrument cluster, 1983 electronic
type shown.

NOTE: It may be necessary to lower the
steering column slightly to remove the in-
strument cluster surround from the vehicle.
Refer to the Steering section if necessary.

(4) Remove the screws retaining the instrument
cluster to the dashboard and withdraw the instrument
cluster sufficiently to disconnect the speedometer
cable and the wiring connectors.

NOTE: It may be necessary to disconnect
the speedometer cable from the transaxle to
allow the instrument cluster to be with-
drawn sufficiently to gain access to the
speedometer and wiring connectors.

(5) Disconnect the speedometer cable from the
speedometer head by easing the cable out from the
speedometer head.

Disconnect the wiring connectors by pulling on
the connectors not the wires and remove the instru-
ment cluster from the dashboard.

Installation is a reversal of the removal procedure
with attention to the following point:

Ensure that the speedometer cable is correctly
located in the speedometer head.

TO REMOVE AND INSTAL 1985-1987 SEDAN
AND STATION WAGON MODELS

(1) Disconnect the negative battery terminal.
(2) Remove the self tapping screws and the
screws from the plastic plugs retaining the lower trim

panel to the dashboard, disconnect the hose from the
vent duct in the trim panel and withdraw the trim
panel from the vehicle.

(3) Remove the screws retaining the upper and
lower steering column covers to the steering column
and remove the lower steering column cover.

(4) Disconnect the combination switch wiring
connector and withdraw the combination switch and
upper steering column cover from the steering
column.

(5) Disconnect the heater temperature control
cable from the heater unit.

(6) Remove the screws retaining the instrument
cluster surround to the dashboard and carefully prise
the surround from the dashboard. The surround is
retained to the dashboard by lugs moulded into the
surround as well as the retaining screws, therefore use
care not to damage the surround when removing it
from the dashboard.

(7) Withdraw the instrument cluster surround
sufficiently to disconnect the wiring connectors and
the heater control vacuum hoses.

(8) Disconnect the wiring connectors by pulling
on the connectors not the wires and remove the
instrument cluster surround from the vehicle.

(9) Note the installed positions of the vacuum
hoses on the heater controls and disconnect the hoses
from the controls.

(10) Withdraw the instrument cluster surround
from the vehicle.

(11) Reach up behind the instrument cluster to
the left of the steering column and disconnect the
speedometer cable from the spcedometer head by
pulling the cable from the speedometer head.

(12) Remove the screws retaining the instrument
cluster to the dashboard and withdraw the instrument
cluster sufficiently to disconnect the wiring.

(13) Disconnect the wiring by pulling on the
connectors not the wires and withdraw the instrument
cluster from the vehicle.

Installation is a reversal ot the removal procedure
with attention to the following points:
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CONNECTORS
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Rear view of the instrument cluster surround, 1986
model shown.
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(1) Ensure that the speedometer cable is correct-
ly located in the speedometer head.

(2) Adjust the heater temperature cable as de-
scribed in the Cooling System section.

(3) Ensure that the wiring and vacuum hoses are
correctly routed.

(4) Instal the combination switch to the upper
steering column cover and instal the combination
switch and upper cover to the steering column.

CONNECTORS

501/806

BULB
HOLDER

(\CONNECTOR

BULB HOLDERS

INSTRUMENT

CLUSTER CONNECTOR

SPEEDOMETER CABLE —

View of the instrument cluster removed from the
vehicle, 1986 model shown.

15. SPEEDOMETER CABLE

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Working in the engine compartment, un-
screw the speedometer cable assembly from the trans-
axle.

(3) Disconnect all cable clips from the speedo-
meter cable.

(4) Working inside the vehicle under the dash,
reach up under the instrument cluster at the left hand
side of the steering column and disconnect the speedo-
meter cable by pulling the cable from the speedo-
meter head.

(5) Prise the grommet from the bulkhead and
withdraw the speedometer cable from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the speedometer cable is not
kinked and that there are no sharp bends.

(2) Ensure that the cable is correctly installed to
the speedometer head and that the inner cable is fully
engaged with the speedometer head.

16. HEATER BLOWER MOTOR

TO REMOVE AND INSTAL 1979-1984 AND ALL
UTILITY MODELS
(1) Disconnect the negative battery terminal.
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(2) Remove the screws retaining the parcel shelf
and lower trim panel to the dashboard. Remove the
parcel shelf and trim panel from the vehicle.

(3) Remove the screws retaining the glove com-
partment lid to the dashboard and manoeuvre the lid
from the dashboard.

(4) Rotate the glove compartment lamp and
withdraw the lamp into the glove compartment.

(5) Remove the screws retaining the glove com-
partment to the dashboard.

(6) Disconnect the vacuum hose clamp from the
lower edge of the glove compartment and withdraw
the glove compartment sufficiently to disconnect the
wiring connector.

(7) Disconnect the wiring connector by pulling
on the connector not the wires and remove the glove
compartment from the vehicle.

(8) Disconnect the heater duct from the fresh air
duct and remove the heater duct from the vehicle.

(9) Disconnect the wiring connector from the
blower motor by pulling on the connector not the
wires.

(10) Remove the hose from the vacuum servo.
Remove the screws retaining the vacuum servo to the
fresh air duct and remove the servo from the duct.

(11) Remove the nuts and bolt retaining the fresh
air duct to the vehicle body and remove the duct from
the vehicle.

(12) Remove the screws retaining the heater
blower motor to the fresh air duct and remove the
blower motor from the duct.

Installation is a reversal of the removal procedure.

TO REMOVE AND INSTAL 1985-1987 SEDAN
AND STATION WAGON MODELS

(1) Disconnect the negative battery terminal.

(2) Remove the screws retaining the left hand
lower trim panel to the dashboard and withdraw the
panel from the dashboard.

(3) Disconnect the wiring from the blower
motor assembly by pulling on the connectors not the
wires.

501/1445
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View of heater blower motor removed from the
vehicle, 1986 model shown.
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(4) Remove the screws retaining the resistor
block to the footwell fresh air duct and remove the
resistor block from the duct.

(5) Remove the screws retaining the blower
motor assembly to the footwell fresh air duct and
withdraw the blower motor assembly from the duct.

(6) Disconnect the wiring connector by pulling
on the connector not the wires.

Installation is a reversal of the removal procedure.

17. LAMP UNITS

PARK LAMP — TWIN HEADLAMP MODELS

To Remove and Instal

(1) Remove the screws retaining the park lamp
to the headlamp surround.

(2) Withdraw the park lamp from the headlamp
surround sufficiently to remove the bulb holder.

(3) Remove the bulb holder by turning anti-
clockwise and remove the park lamp from the vehicle.

Installation is a reversal of the removal procedure.

To Renew Bulb
(1) Remove the park lamp as previously de-
scribed.

LAMP

BULB HOLDER

SCREWS

[4-sommaing

501/1709 CONNECTOR

|

Dismantled view of the park lamp. Twin headlamp
model shown.

(2) Remove the baseless bulb by pulling it from
the bulb holder.

(3) Ensure that the bulb holder is free from
corrosion and instal the new bulb to the bulb holder.

(4) Instal the bulb holder to the lamp. Instal the
lamp to the headlamp surround and instal and tighten
the retaining screws securely.

COMBINATION LAMP — SINGLE HEADLAMP
MODELS

To Remove and Instal

(1) Remove the screws retaining the combina-
tion lamp to the headlamp surround.

(2) Withdraw the combination lamp sufhciently
to remove the bulb holders.

BULB HOLDERS
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Dismantied view of the front combination lamp, 1986
model shown.

(3) Remove the bulb holders by turning anti-
clockwise and remove the lamp from the vehicle.
Installation is a reversal of the removal procedure.

To Renew Bulb

(1) Remove the combination lamp as previously
described.

(2) Remove the bulb holder by turning anti-
clockwise.

(3) Remove the bayonet pin bulb by pressing in
slightly and turning it anti-clockwise. Remove the
baseless bulb by pulling 1t from the bulb holder.

(4) Ensure that the bulb holder is free from
corrosion and instal the new bulb.

(5) Instal the bulb holder to the combination
lamp. Instal the lamp to the vehicle and instal and
tighten the retaining screws securely.

HEADLAMP

To Renew Bulb 1979-1984 and all Utility Models

The headlamps on 1979—1984 modecls are sealed
beam units. Refer 1o the heading To Remove and
Instal.

To Renew Bulb 1985-1987 Sedan and Station Wagon
Models

(1) Working in the engine compartment, discon-
nect the wiring connector by pulling on the connector
not the wires.

(2) Remove the dust cover from the rear of the
lamp assembly.

(3) Disconnect the retaining clip from the bulb
holder and remove the bulb from the bulb holder.

NOTE: Extreme care should be taken not to
touch the glass section of the halogen bulb,
otherwise the life of the bulb will be short-
ened. If the glass is inadvertantly touched or
becomes contaminated with grease etc. it
should be cleaned with methylated spirits.

(4) Instal the new bulb to the bulb holder
ensuring that the locating tab on the bulb is correctly
aligned to the cutout in the bulb holder.

(5) Retain the bulb in the bulb holder with the
clip and instal the dust cover and wiring connector.
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To Remove and Instal 1979-1984 and all
Utility Models

(1) Working in the engine compartment, discon-
nect the headlamp wiring connector by pulling on the
connector not the wires.

(2) Remove the screws retaining the radiator
grille to the vehicle body and remove the grille from
the vehicle.

(3) Remove the park lamp from the vehicle as
previously described.

(4) Remove the screws retaining the headlamp
surround assembly to the vehicle body and remove
the surround assembly from the vehicle.

(5) Remove the screws retaining the headlamp
retaining ring to the headlamp mounting bracket.
Support the headlamp and remove the retaining ring.
Remove the headlamp from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following point:

Adjust the headlamps as described later in this
section.

To Remove and Instal 1985-1987 Sedan and
Station Wagon Models

(1) Working in the engine compartment, discon-
nect the headlamp wiring connector by pulling on the
connector not the wires.

(2) Remove the front combination lamp from
the vehicle as previously described.

(3) Remove the grille from the vekicic as de-
scribed in the Body section.

(4) Remove the screws retaining the headlamp
surround to the vehicle and remove the surround.

(5) Remove the nuts retaining the headlamp
assembly to the vehicle body and manoeuvre the
headlamp from the vehicle by rotating it 90 deg
clockwise as it is withdrawn from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following point:

MOUNTING BRACKET

RETAINING (&
RINGS

Dismantled view of the headlamps. Twin headlamp
model shown.
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View of the headlamp removed from the vehicle, 1986
model shown.

Adjust the headlamps as described under the
following heading.

To Adjust Headlamps

(1) Ensure that the tyres are inflated to the
correct pressures and that the vehicle is in an unladen
condition with the normal equipment installed and a
full tank of fuel.

(2) Position the vehicle on level ground and
square to the test equipment being used.

(3) Switch on the headlamps and select high
beam.

(4) If a headlamp aiming machine is used,
follow the manufacturer’s instructions.

(5) If an aiming board is used, position the
vehicle three metres from and square to the aiming
board.

(6) For models with single headlamps. cover the
headlamp not being adjusted.

The headlamp 1s correctly adjusted when the
centre point of the projected "hot spot’ strikes the
aiming board at a point 21 mm below the horizontal
and coincident with the vertical centre line of the
headlamp. Repeat the opecration for the remaining
headlamp. Refer to the diagram.

(7) For models with twin headlamps proceed as
follows:

(a) Select main beam and cover both outer
headlamps and the inner headlamp not being ad-
justed.

(b) The headlamp is correctly adjusted when the
centre point of the projected ‘hot spot” strikes the
aiming board at a point 21 mm below the horizontal
and coincident with the vertical centre lines of the
headlamp. Repeat items (a) and (b) for the remaining
inner headlamp.

(c) Select low beam and cover the outer head-
lamp not being adjusicd.

(d) The headlamp is correctly adjusted when the
upper edge of the ‘hot spot’ contacts the horizontal
centre line and the right hand edge of the ‘hot spot’
contacts the vertical centre line of the headlamp on
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the aiming board. Repeat items (c) and (d) for the
remaining outer headlamp. Refer to the diagram.

(¢) Low beam adjustment on 1985-1987 Sedan
and Station Wagon models having semi-sealed beam
headlamp units should be made as follows. Select low
beam and cover the lamp not being adjusted.

(f) The headlamp is correctly adjusted when the
point of cut-off coincides with the vertical centre line
and at a point 30 mm below the horizontal centre line
of the headlamp. Repeat items (e) and (f) for the
remaining headlamp. Refer to the diagram.

NOTE: It is not necessary to adjust the low
beam on models having sealed beam head-
lamps. Adjustment is made on high beam
only.

(8) To adjust the headlamp vertically, turn the
lower adjusting screw accessible from the front of the
headlamp on 1979-1984 and Utility models and from

LOW BEAM PATTERN
SEMI-SEALED BEAM
HEADLAMP

501/LD26

N

LOW BEAM PATTERN

\%

MAIN BEAM PATTERN

Line drawing providing essential dimensions for the

adjustment of headlamp aim. V and H are the vertical

and horizontal centre lines of the headlamp respect-

ively. On high beam, dimension A = 21 mm, for low

beam with semi-sealed headlamps dimension B = 30

mm. Dimension C = 3 m. Refer to the text for method
of adjustment.

View showing the headlamp adjusting screws, 1983
twin headlamp model shown.

& 501/1012

View showing the headlamp adjusting screws, 1981
model shown.

the rear of the headlamp on 1985-1987 Sedan and
Station Wagon models.

(9) To adjust the headlamp horizontally, turn
the upper adjusting screw accessible from the front of
the headlamp on 1979-1984 and Utility models and
from the rear of the headlamp on 1985-1987 Sedan
and Station Wagon models.

ADJUSTING |
SCREW

ADJUSTING

Rear view of the headlamp showing the adjusting
screws, 1986 model shown.
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NOTE: Reference should be made to local
government regulations governing head-
lamp aim and the headlamps adjusted ac-
cordingly.

FRONT TURN SIGNAL LAMP — BUMPER
MOUNTED

To Renew Bulb

(1) Remove the screws retaining the lamp and
lens assembly to the bumper and carefully prise the
lens from the lamp body.

(2) Remove the bulb from the bulb holder by
pressing it in slightly, rotating it anti-clockwise and
withdrawing the bulb from the holder.

(3) Ensure that the bulb holder is free from
corrosion and instal the new bulb. Instal the lens and
tighten the retaining screws.

CONNECTOR
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i

Dismantled view of the front bumper mounted turn
signal lamp, 1986 model shown.

To Remove and Instal

(1) Remove the screws retaining the lamp and
lens assembly to the bumper and withdraw the lamp
sufficiently to disconnect the wiring connector.

(2) Disconnect the wiring connector by pulling
on the connector not the wires and remove the lamp
from the vehicle.

Installation is a reversal of the removal procedure.

FRONT TURN SIGNAL REPEATER LAMP —
FENDER MOUNTED

To Renew Bulb

(1) Remove the screws retaining the lamp and
lens to the front fender and remove the lens.

(2) Remove the bulb by pulling it from the bulb
holder.

(3) -Ensure that the bulb holder is free from
corrosion and instal the new bulb by pushing it into
the bulb holder. Instal the lens and tighten the
retaining screws.

To Remove and Instal

(1) Remove the screws retaining the repeater
lamp to the front fender and withdraw the lamp
sufficiently to allow the wiring to be disconnected.
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(2) Disconnect the wiring by pulling on the
connector not the wires and remove the lamp from the
vehicle.

Installation is a reversal of the removal procedure.

REAR COMBINATION LAMP

To Renew Bulb 1979-1984 Sedan and Coupe

(1) Where fitted, remove the luggage compart-
ment trim panel.

(2) Remove the relevant bulb holder from the
lamp by it turning anti-clockwise.

(3) Remove the bulb by pressing it in slightly
and turning it anti-clockwise.

(4) Ensure that the bulb holder is free from
corrosion and instal the new bulb.

(5) Instal the bulb holder to the lamp body and
the trim panel to the vehicle body.

View showing the bulb holder and bulb removed from
the rear combination lamp, 1983 Coupe shown.

To Renew Bulb 1985-1987 Sedan

(1) Where fitted, remove the luggage compart-
ment trim panel.

(2) Remove the bulb holder from the rear of the
lamp body.

(3) Remove the relevant bulb from the bulb
holder by pushing it in slightly and turning it anti-
clockwise.

(4) Ensure that the bulb holder s free from
corrosion and instal the new bulb.

(5) Instal the bulb holder to the lamp body and
the trim panel to the vehicle.

To Renew Bulb 1979-1984 Station Wagon

(1) Remove the screws retaining the combina-
tion lamp to the vehicle body and withdraw the lamp
sufficiently to remove the bulb holders.

(2) Remove the relevant bulb holder from the
iamp by turning it anti-clockwisc.

(3) Remove the relevant bulb from the bulb
holder by pressing it in slightly and turning it anti-
clockwise.

(4) Ensure that the bulb holder 1s free from
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corrosion and instal the new bulb to the bulb holder.
Instal the bulb holder to the lamp body.

(5) Instal the lamp to the vehicle and tighten the
retaining screws securely.

To Renew Bulb 1985-1987 Station Wagon

(1) Depress the locktab on the rear interior trim
panel and remove the trim panel.

(2) Remove the relevant bulb holder from the
lamp by turning it anti-clockwise.

(3) Remove the bulb from the bulb holder by
pressing it in slightly and turning it anti-clockwise.

(4) Ensure that the bulb holder is free from
corrosion and instal the new bulb to the bulb holder.
Instal the bulb holder to the lamp body and instal the
trim panel to the vehicle.

To Renew Bulb-Utility

(1) Remove the screws retaining the combina-
tion lamp to the vehicle body and withdraw the lamp
sufficiently to remove the bulb holders.

(2) Remove the bulb holders from the lamp
assembly by turning them anti-clockwise and remove
the lamp assembly from the vehicle.

(3) Remove the bulb from the bulb holder by
pressing it in slightly and turning it anti-clockwise.

(4) Ensure that the bulb holder is free from
corrosion and instal the new bulb to the bulb holder.

(5) Instal the bulb holders to the lamp body,
instal the lamp assembly to the vehicle and tighten the
retaining screws.

To Remove and Instal-Sedan and Coupe

(1) Where fitted, remove the luggage compart-
ment trim panel.

(2) Disconnect the wiring connector by pulling
on the connector not the wires.

(3) Remove the nuts retaining the lamp to the
rear panel and withdraw the lamp from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following point:

Apply a suitable sealant to the lamp body to

CONNECTOR BULB HOLDERS
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Dismantled view of the rear combination lamp, 1983
Station Wagon shown.
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Dismantled view of the rear combination lamp, 1986
Station Wagon shown.

ensure a weatherproof seal between the lamp and the
vehicle body.

To Remove the Instal 1979-1984 Station Wagon

(1) Remove the screws retaining the combina-
tion lamp to the vehicle and withdraw the lamp
sufficiently to remove the bulb holders.

(2) Remove the bulb holders from the lamp by
turning them anti-clockwise and withdraw the lamp
assembly from the vehicle.

(3) If the bulb holders are to be removed from
the vehicle, carefully prise the wiring grommet from
the lamp mounting panel and withdraw the wiring
sufficiently to disconnect the wiring connector.

Installation is a reversal of the removal procedure.

To Remove and Instal 1985-1987 Station Wagon

(1) Depress the locktab on the rear interior trim
panel and remove the trim panel.

(2) Remove the bulb holders from the lamp by
turning them anti-clockwise.

(3) Remove the nuts retaining the combination
lamp to the vehicle body and carefully prise the lamp
from the vehicle body.

Installation is a reversal of the removal procedure
with attention to the following point:

Apply a suitable sealant to the lamp body to
ensure a weather proof seal between the lamp and the
vehicle body.

To Remove and Instal — Utility

(1) Remove the screws retaining the combina-
tion lamp to the vehicle body and withdraw the lamp
sufficiently to remove the bulb holders.

(2) Remove the bulb holders from the lamp
assembly by turning them anti-clockwise and remove
the lamp assembly from the vehicle.

Installation is a reversal of the removal procedure.

NUMBER PLATE LAMP

To Remove and Instal 1979-1984 Sedan and Coupe
(1) Working in the luggage compartment, dis-
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connect the wiring by pulling on the connectors not
the wires.

(2) Remove the nuts retaining the lamp to the
rear panel and withdraw the lamp and wiring from the
vehicle.

Installation is a reversal of the removal procedure.

To Remove and Instal 1985-1986 Sedan

(1) Remove the screws retaining the lamp to the
rear bumper.

(2) Remove the lens and cover from the upper
side of the bumper and withdraw the lamp from the
lower side of the bumper.

(3) Disconnect the wiring connector.

Installation is a reversal of the removal procedure.

To Remove and Instal 1979-1987 Station Wagon

(1) Remove the screws retaining the lamp to the
vehicle tailgate.

(2) Withdraw the lamp sufficiently to discon-
nect the wiring,.

(3) Disconnect the wiring by pulling on the
connectors not the wires and withdraw the lamp from
the tailgate.

Installation is a reversal of the removal procedure.

To Remove and Instal — Utility

(1) Disconnect the wiring connector by pulling
on the connector not the wires.

(2) Remove the screws retaining the lamp to the
vehicle body and withdraw the lamp from the vehicle.

Installation is a reversal of the removal procedure.

To Renew Bulb 1979-1984 Sedan and Coupe

(1) Remove the number plate lamp assembly as
previously described.

(2) Remove the screws retaining the lens to the
lamp body.

(3) Remove the bulb by pulling it from the bulb
holder.

(4) Ensure that the bulb holder is free from
corrosion and instal the new bulb to the bulb holder.

(5) Instal the lamp assembly to the vehicle rear
panel.

To Renew Bulb 1985-1987 Sedan

(1) Remove the screws retaining the lens and
lamp to the rear bumper and withdraw the lamp body
from under the bumper.

(2) Remove the bulb by pulling it from the bulb
holder.

(3) Ensure that the bulb holder is free from
corrosion and instal the new bulb.

(4) Instal the lamp body to the underside of the
bumper, place the lens on the upper side of the
bumper and tighten the retaining screws securely.

To Renew Bulb 1979-1987 Station Wagon

(1) Remove the screws retaining the lamp and
lens to the tailgate and remove the lens from the lamp
body.

(2) Remove the bulb by pulling it from the bulb
holder.
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Dismantled view of the number plate lamp, 1986
Station Wagon shown.

(3) Ensure that the bulb holder is free from
corrosion and instal the new bulb.

(4) Instal the lens and screws to the tailgate and
tighten the screws securely.

To Renew Bulb-Utility

(1) Remove the screws retaining the lamp and
lens to the vehicle body and remove the lens from the
lamp.

(2) Remove the bulb by pulling 1t from the bulb
holder.

(3) Ensure that the bulb holder 1s free from
corrosion and instal the new bulb.

(4) Instal the lens and screws to the lamp and
tighten the screws securely.

COURTESY LAMP

To Renew Bulb
(1) Remove the lens from the courtesy lamp by

turning it anti-clockwise.
BODY

SWITCH ‘

SCREWS

501/760 LENS

Dismantled view of the interior lamp, 1986 model
shown.
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(2) Remove the bulb by carefully moving it to
one side and withdrawing it from the bulb holder.

(3) Ensure that the bulb holder is free from
corrosion and instal the new bulb.

(4) Instal the lens by turning it clockwise.

To Remove and Instal

(1) Disconnect the negative battery terminal.
Remove the lens from the courtesy lamp by turning it
anti-clockwise.

(2) Remove the screws retaining the lamp to the
roof brace and withdraw the lamp sufficiently to allow
the wiring to be disconnected.

(3) Disconnect the wiring by pulling on the
connectors not the wires and withdraw the lamp from
the vehicle.

Installation is a reversal of the removal procedure.

18. WINDSCREEN WIPERS

TO RENEW WIPER BLADES

1979-1984 and all Utility Models .
(1) Raise the wiper arm from the windscreen
until it locks in the vertical position.
(2) Lift the locking lever on the wiper arm and
withdraw the wiper blade from the wiper arm.
Installation is a reversal of the removal procedure.

1985-1987 Sedan and Station Wagon Models

(1) Raise the wiper arm from the windscreen
until it locks in the vertical position.

(2) Remove the screws retaining the wiper blade
to the wiper arm and withdraw the blade from the
arm.

Installation is a reversal of the removal procedure.

TO REMOVE AND INSTAL WIPER ARMS

1979-1984 and all Utility Models

(1) Lift the cover from the pivot end of the wiper
arm and withdraw it from the arm.

(2) Remove the nut retaining the arm to the
pivot.

(3) Lift the wiper arm to the locked position and
carefully rock the lower section of the arm to free it
from the splines of the pivot. Withdraw the arm from
the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the wiper motor is in the Park
position before installing the wiper arm. If in doubt,
turn the wiper switch to the Off position and turn the
ignition switch to the On position until the wiper
motor stops.

(2) Instal the wiper arm on the pivot so that it
will not hit the lower or side windscreen mouldings
during operation.

1985-1987 Sedan and Station Wagon Models
(1) Working in the engine compartment, re-
move the nut retaining the wiper arm to the pivot.

SCREWS

Windscreen wiper blade removed from the arm, 1986
model shown.

Windscreen wiper arm removed from the vehicle,
1986 model shown.

(2) Manoeuvre the wiper arm from the pivot
and withdraw the arm from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the wiper motor is in the Park
position before installing the wiper arm. If in doubt,
turn the wiper switch to the Off position and turn the
ignition switch to the On position until the wiper
motor stops.

(2) Instal the wiper arm to the pivot so that it
will not hit the lower or side windscreen mouldings
during operation.

TO REMOVE AND INSTAL WIPER MOTOR

1979-1984 and all Utility Models

(1) Remove the wiper arms from the vehicle as
previously described.

(2) Disconnect the negative battery terminal.

(3) Working in the engine compartment, discon-
nect the wiper motor wiring connector by pulling on
the connector not the wires.

(4) Remove the screws retaining the plenum
chamber grille to the vehicle body and withdraw the
grille from the vehicle.
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(5) Suitably mark the relationship of the wiper
motor crank to the wiper motor shaft and remove the
nut retaining the crank to the shaft.

(6) Remove the crank from the wiper motor
shaft.

(7) Remove the bolts retaining the wiper motor
to the vehicle body and withdraw the wiper motor
from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the crank to the wiper motor shaft,
aligning the marks made during removal.

(2) Ensure that the wiper motor is in the Park
position before installing the wiper arms. If in doubt,
connect the battery, turn the wiper switch to the Off
position and turn the ignition switch to the On
position until the wiper motor stops.

(3) Instal the wiper arms to the pivots so that
they will not hit the lower or side windscreen mould-
ings during operation.

1985-1987 Sedan and Station Wagon Models

(1) Remove the wiper arms from the vehicle as
previously described.

(2) Disconnect the negative battery terminal.

(3) Working in the engine compartment, discon-
nect the wiring at the wiper motor by pulling on the
connector not the wires.

(4) Remove the bolts retaining the wiper motor
to the vehicle body and withdraw the wiper motor
sufficiently to remove the nut retaining the crank to
the wiper motor shaft.

(5) Suitably mark the relationship of the crank
to the wiper motor shaft and remove the nut retaining
the crank to the shaft.

(6) Remove the crank from the shaft and with-
draw the wiper motor from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the crank to the wiper motor shaft
aligning the marks made during removal.

(2) Ensure that the wiper motor is in the Park
position before installing the wiper arms. If in doubt,

WIPER MOTOR
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=

Installed view of the wiper motor, 1986 model shown.
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connect the battery, turn the wiper switch to the Off
position and turn the ignition switch to the On
position until the wiper motor stops.

(3) Instal the wiper arms to the pivots so that
they will not hit the lower or side windscreen mould-
ings during operation.

19. REAR WIPERS

TO RENEW WIPER BLADE

1979-1984 and all Utility Models

(1) Lift the wiper arm from the rear window
until it locks in the vertical position.

(2) Depress the lever on the wiper blade and
withdraw the blade from the arm.

Installation is a reversal of the removal procedure.

1985-1987 Station Wagon Models

(1) Lift the wiper arm from the rear window
until it locks in the vertical position.

(2) Tilt the wiper blade pivot up to disengage the
blade from the arm and withdraw the blade from the
arm.

Installation is a reversal of the removal procedure.

TO REMOVE AND INSTAL WIPER ARM

(1) Lift the cover from the wiper arm at the
pivot end and remove the cover from the arm.

(2) Remove the nut retaining the wiper arm to
the wiper motor pivot.

(3) Lift the wiper arm from the rear window
until it locks in position and carefully rock the lower
section of the arm to free it from the splines on the
pivot. Withdraw the arm from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the wiper motor 1s in the Park
position before installing the wiper arm. If in doubt,
turn the wiper switch to the Off position and turn the
ignition switch to the On position until the wiper
motor stops.

(2) Instal the wiper arm to the pivot so that the
blade will not hit the lower window moulding during
operation.

501/130

Rear window wiper blade removed from the wiper
arm, 1986 model shown.
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501/132

Rear window wiper arm removed from the pivot shaft,
1986 model shown.

TO REMOVE AND INSTAL WIPER MOTOR

(1) Disconnect the negative battery terminal.

(2) Remove the wiper arm from the vehicle as
previously described.

(3) Remove the nut retaining the wiper pivot 1o
the tailgate.

(4) Remove the tailgate interior trim by care-
fully prising the retaining clips from the tailgate.

(5) Disconnect the wiring by pulling on the
connectors not the wires.

(6) Remove the bolts retaining the wiper motor
to the tailgate and withdraw the wiper motor from the
tailgate.

Installation is a reversal of the removal procedure
with attention to the following point:

’ AE(AINING BOLYS"?
& - 2 -
Installed view of the rear wiper motor, 1983 model

shown.
Instal the wiper arm as previously described.

20. FUSES AND FUSIBLE LINKS

TO CHECK AND RENEW FUSE

NOTE: If a fuse is found to be faulty or
burnt out, use a new fuse of the specified
amperage only. The use of a higher rated
fuse than specified could cause damage to
the vehicle wiring harness.
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View showing location of fuses, 1986 model shown.

(1) Remove the cover from the fuse box and
locate the fuse protecting the circuit at fault.

(2) Pull the fuse from the socket and visually
inspect it for serviceability. If the tuse appears to be
intact, connect a suitable ohmmeter to the terminals
on the fuse and check that continuity exists. Renew
the fuse if serviceability is in doubt.

(3) [Ifthe circuit 1s still faulty, refer the problem
to an automotive electrician.

TO CHECK AND RENEW FUSIBLE LINK

NOTE: If the fusible link is tound to be
Jaulty or burned out use a new fusible link of
the specified amperage only. The use of a
higher rated fusible link than specified could
cause damage to the vehicle wiring harness.

The fusible links are located in a holder adjacent
to the battery.

(1) Disconnect the negative battery terminal.

(2) Remove the cover from the holder and
disconnect the link by pulling on the connectors not
the wires.

(3) Inspect the fusible link visually for service-
ability. If the link appears to be intact. connect a
suitable ohmmeter to the terminals on the link and
check that continuity exists. Renew the fusible link if
serviceability is in doubt.
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(4) If a new fusible link is installed, have an
assistant temporarily connect the battery terminal
while checking the operation of the circuit.

NOTE: While checking the operation using
a new fusible link, loosely connect the bat-
tery terminal only, to safeguard against
damage to the wiring harness.

(5) If the circuit is still faulty, refer the problem
to an automotive electrician.

View showing location of fusible links, 1986 model
shown.

21. HOW TO WIRE UP A TRAILER

There are many different brands of trailer electri-
cal combination plugs and sockets on the market.
Some makes can even be obtained with a varying
number of circuit pin connections. Most manufac-
turers however, now choose to market the seven pin
variety only. The seven pin plug and socket provides
for two auxihary circuits and in caravan use, these are
usually used for the 12 volt interior lights and the
electrical brakes.

If the trailer which is to be towed by the vehicle
already has a connector plug then the matching type of
socket will have to be fitted to the vehicle. If on the
other hand, the trailer has no plug then it is advisable
to fit a seven pin type unit to the vehicle and trailer so
that if an a later time auxiliary circuits are needed, it is
only a matter of using the vacant pins.

FITTING THE SOCKET AND PLUG

NOTE: The minimum amount of material
needed will be:

Trailer socket and plug, socket mount-
ing bracket, multi core flex, wiring connec-
tors, grommet, heavy duty flasher unit with
repeater lamp.

When wiring the stop lamp, the stop
lamp warning system must be taken into
consideration.

If the trailer stop lamp wiring is taken
from a point before the warning relay,

Electrical System

located either in the right hand rear combi-
nation lamp or at a point close to the right
hand rear combination lamp, the warning
lamp will not indicate any fault in the trailer
lamps.

If the trailer stop lamp wiring is taken
Sfrom one of the wires from the relay to one of
the vehicle stop lamps, the warning lamp
will indicate a fault in the stop lamp circuit
whenever the trailer wiring is connected and
the stop lamps are operated, even though no
Jault exists.

If the trailer stop lamp wiring is con-
nected so that a separate wire for each side
trailer stop lamp is taken from each side
vehicle stop lamp circuit at a point beyond
the warning relay, the warning system will
indicate if a fault exists in either the vehicle
or trailer stop lamps.

PLUG
| TERMINAL BLOCKS

[

DUST COVER

SCREWS ' SOCKET

WIRING CONNECTOR

NM/1

SEVEN CORE FLEX e,
GROMMET "° 5

REPEATER LAMP
5, BULB

o

7
SCREW sl © MOUNTING BRACKET

|
Ve i

b - - Y
- / y
HEAVY DUTY FLASHER CAN i

Minimum material needed for wiring up a trailer.
Utilux trailer socket and plug shown.

(1) Disconnect the negative battery terminal.

(2) Locate the main wiring harness at the rear of
the vehicle and using the length of multi core flex, cut
if necessary and tap into the right hand flasher wire,
left hand flasher wire, tail lamp wire, stop lamp wire
and an earth wire. Use insulated connectors when
tapping into the wires.

NOTE: To determine which colour wire on
the vehicle is for each particular rear lamp
refer to the wiring diagram in this section
which shows the colours for the various
wires. Ensure the right diagram for the
applicable model is used. When tapping into
the rear wires on the vehicle conform to the
standard caravan colour coding by mating
the correct colour wire of the multi core flex
to its applicable lamp or earth wire on the

vehicle.

The standard caravan coding is as fol-
lows:
Left flasher .................... Yellow
Right flasher . .............. .. .. Green
Stoplamp ........ . ... .. ... ... Red
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COVERS
SEVEN CORE FLEX /\
SOCKET
’ / NM/11

DUST COVER
& SEVEN CORE FLEX

&

PLUG
DUST COVER B )
5

Brylite seven pin trailer plug and socket.

Taillamp .................. ... Brown
Earth ... ... .. .. ........... White
Auxiliary spare ................... Blue
Auxiliary spare .. ............. ... Black

This colour coding has nothing to do
with the wiring on the vehicle. It is only for
the caravan or trailer wiring.

(3) Drill asuitable sized hole through the vehicle
floor, instal a rubber grommet and push through the
multi core flex.

NOTE: Before drilling a hole through the
Sfloor, check to see if there is an existing hole
which will take the multi core flex. It may be
convenient to use the number plate lamp
wire hole. Whichever hole is used ensure
that a rubber grommet is installed to pre-
vent the wires from chafing.

(4) Cut the multi core flex to the length required
and shde the socket dust cover onto the flex. Strip
about 15 mm of covering from each wire and connect
the wires to the terminals of the socket. Ensure that
each coloured wire is connected to its correct termi-
nal. On the brands of sockets where the terminals are
only numbered it will be necessary to refer to the
instruction sheet which comes with the unit to find
out the correct circuit connection for each pin num-
ber.

(5) After wiring up and reassembling the socket
mount the socket to the rear of the vehicle. Try to
mount the socket as near as possible to the tow bar ball
and high enough to prevent damage to the socket if the
rear of the vehicle happens to scrape on driveways,
etc. On brands of sockets that do not have an inbuilt
mounting bracket it will be necessary to make up a
mounting bracket or use the optional mounting
bracket for the particular socket.

(6) Using the same wiring up procedure, wire
the plug to the trailer wiring. If the wiring on the
trailer is not to the standard colour code and is an
unknown quantity then it will be necessary to connect
up the wiring as follows:

(a) Locate the earth wire for the trailer even if all
wires have to be traced on the trailer. Connect the
earth wire only to the wiring plug and connect the plug
to the connector on the vehicle.

C
2556
,_ —_— e —
| STOP TAIL RIGHT l
LAMP LAMP FLASHER
| LEFT AUX sﬁxée EARTH IRE WIRE WIRE
FLASHER SPARE = I TOWING
| WIRE VEHICLE
| 6‘" 6'6"6 N
LEFT stop | TAIL | RIGHT
FLASHER LAMP | LaMP | FLASHER
LAMP LAMP
! TRAILER SOCKET
TRAILER PLUG
<
m ® = @ [
LD/3 C - T |7 3 |2
[#] o c - o] = m
= x m m P 2
I TRAILER

OO

TAIL RIGHT l

FLASHER “LAMP  LAMP FLASHER
LAMP LAMP

-l
AUX SPARE AUX =
SPARE
I |

LEFT STOP

Typical diagram for wiring up a trailer.

(b) Connect up the vehicle’s battery and switch
on the tail lamps. Connect each trailer wire in turn to
the live tail lamp terminal on the plug until the trailer
tail lamp illuminates. When the trailer tail lamp wire
is found connect this to the tail lamp terminal on the
plug. Switch off the tail lamps and using the same
procedure turn the other lamps on in turn and find the
applicable trailer lamp by connecting to the live
terminal on the plug.

NOTE: On some makes of plug i1 will be
necessary to dismantle the terminal blocks
from the plug and/or socket in order to
expose the terminals.

(7) Instal the heavy duty flasher unit and re-
peater lamp to the vehicle following the wiring up
instructions which are enclosed in the flasher unit and
repeater lamp kit. Ensure the correct kit is purchased
for the applicable model of vehicle.

The heavy duty flasher unit keeps the flash rate
constant regardless of additional load. The repeater
lamp, which should be mounted in some easy to see
position on the dash panel, indicates if the trailer turn
signal lamps are operating.
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. 12
RY —— T_LY LY —e
GW— S 13 G
1 ! GBR—'—O
2 1"
14 Gt
*—g- GW - Y —4—o
—LR Wg—e
————B—4—
-
x
L ew 10
3 LB —g-o
Y —4—o
o-1-GR GR——e
B ’ B8
| .
o 1 2
L T T3 T
- 8 9 1
1111
lraczam
i
501/WD5 55567
Wiring diagram for auto 4WD system 1983—-1986 models

COLOUR CODE

The first letter of the code

represents the main wire colour,
the other letters represent the
trace colours.

OMP—EAZINXT<OHOXOZE<IOrwm

BLACK

BLUE

GREEN

RED

YELLOW
WHITE
BROWN
ORANGE
PINK

GREY

VIOLET
PURPLE
LIGHT GREEN
LIGHT BLUE
DARK GREEN
DARK BLUE
LIGHT BROWN
SLATE

TAN

o
m
<

. Fuse box

. 4WD solenoid

. 4WD switch

. Diode pack

To wiper switch

. To kickdown switch
. To stop lamp switch
. 4WD diode

. Auto 4WD switch

. Auto 4WD relay

. Reverse cancel relay
12. 4WD checker unit

. To instrument cluster
. To neutral safety
switch

Swm\lcngawn-

-
-

- -
Hw
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501/WD6
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Wiring diagram for power windows 1983-1984 models

COLOUR CODE

The first letter of the code
represents the main wire colour,
the other letters represent the
trace colours.

— BLACK

— BLUE

— GREEN

— RED

— YELLOW

— WHITE

— BROWN

— ORANGE

— PINK

GREY

— VIOLET

— PURPLE

— LIGHT GREEN
~— LIGHT BLUE
— DARK GREEN
— DARK BLUE
— LIGHT BROWN
— SLATE

— TAN

OMPAZNXTV<WXOZE<IOr®
!

KEY

- b b
WN =

SvmNOOsWN

L.H.F. motor

. Main switch
. Circuit breaker

Relay
R.H.F. motor

. Auto switch
. Control unit

R.H.R. switch
R.H.R. motor

. L.H.R. motor

. L.H.R. switch
. To fuse box

. To fusible link
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14 1516 17

501/WD7

Wiring diagram for power windows and door locks 1985-1986 modeis

COLOUR CODE

The first letter of the code
represents the main wire colour,
the other letters represent the
trace colours.

BLACK
BLUE
GREEN
RED
YELLOW
WHITE
BROWN
ORANGE
PINK

XOZE<VOr @
I R

OmMPBP-AZINXDTSO

GREY KEY 13. Relay
VIOLET 14. Circuit breaker
PURPLE 1. L.H.F. window motor 15. To fusible link
LIGHT GREEN 2. L.H.F. door lock and 16. To fuse box
LIGHT BLUE switch 17. R.H.F. window motor
DARK GREEN 3. L.H.F. window switch 18. R.H.F. door lock and
DARK BLUE 4. L.H.R. window switch switch
LIGHT BROWN 5. L.H.R. door lock and 19. To fuse box
SLATE switch 20. Main window switch
TAN 6. L.H.R. window motor 21. R.H.R. window switch
7. To fuse box 22. R.H.R. door lock and
8. Tailgate warning lamp switch
9. Tailgate lock actuator 23. R.H.R. window motor
10. To fuse box

- -
N =

. Tailgate switch
. Control unit

1 {4
d oo bl byl sz 1Or
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3 E 2
B4—e
R 4—e
WL 4—e
LB 4o
R 4—-.
Y 4o
G 4o
Wi -
1rrm Yere
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INTRODUCTION

To reduce the output level of carbon monoxide,
hydrocarbons and oxides of nitrogen, which are the
three primary automotive emissions and thus comply
with the legislation on the maintenance of clean air,
several different types of emission control systems are
used in the Subaru range of vehicles.

The systems will be discussed under the headings
(1) Positive Crankcase Ventilation (PCV) System, (2)
Evaporative Control System, (3) Air Preheat System,
(4) Exhaust Gas Recirculation (EGR) System, (5)
Coasting by-pass system, (6) Air Injection System, (7)
Catalytic Converter System.

Each system is covered separately, as a combina-
tion of some or all of the systems may be applicabie to
a particular vehicle depending on the local emission
control regulations.

1. POSITIVE CRANKCASE VENTILATION
(PCV) SYSTEM

DESCRIPTION

To reduce the emission of unburnt crankcase
hydrocarbons to the atmosphere a closed type of
positive crankcase ventilation system is used.

In a closed type system, the engine draws clean
induction air from within the air cleaner assembly
through a hose connected between it and one rocker
cover. The air then passes through the engine and is
fed into the combustion chambers via another hose
and a regulating valve (PCV valve) mounted in the
inlet manifold. There is a small connecting hose
between the air cleaner and the PCV valve hose to
prevent engine oil being sucked into the inlet mani-
fold during hard cornering or off road conditions.

AIR CLEANER

PCV FILTER

ROCKER COVER

501/LD1

Schematic diagram of the positive crankcase ventila-
tion system.
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The system is most effective at moderate throttle
conditions when a high manifold depression (vac-
uum) exists which allows the PCV valve to open and
all the crankcase vapours to be scavenged.

At wide open throttle, manifold depression is
insufficient to scavenge all of the crankcase vapours
and the ventilation flow reverses with some of the
blow by fumes entering the air cleaner instead of the
inlet manifold.

If the engine is excessively worn and blow by is at
a high level, then irrespective of throttle operation a
certain amount of crankcase vapour will recycle back
through the rocker covers and into the air cleaner.

TO SERVICE THE SYSTEM

The system should be regularly serviced with
particular attention given to the following:

(1) Check the condition of the rubber hoses
ensuring that they are not blocked, collapsed or
deteriorated. Rencw the hoses or hosc clips as neces-
sary.

(2) Check the seals on the engine oil filter cap
and the dipstick. Renew the seals if they are damaged
or if their sealing quality is suspect.

TO CHECK OPERATION

Check the operation of the PCV valve as follows:

(1) With the engine running at a steady idle
speed disconnect the PCV valve hose at the three way
connector.

(2) Place a finger over the just disconnected
hose. A strong vacuum should be immediately felt as
the finger is placed over the hosc.

(3) Connect the PCV valve hose to the three way
connector.

With the engine running disconnect the PCV hose at

the three way connector. A strong vacuum should be

felt if the PCV system is functioning correctly, 1986
model shown.
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(4) Disconnect the large diameter hose that
connects onc rocker cover to the air cleaner at the air
cleaner.

(5) With the engine still a1 a steady idle speed
place a piece of paper over the hose opening. If the
system is functioning correctly the piece of paper will
be pulled with noticeable force against the hose
opening. Stop the engine.

(6) If the valve is found to be partially or fully
inoperative, then renew the valve as a complete
assembly.

2. EVAPORATIVE CONTROL SYSTEM

Special Equipment Required:
To Test Components — Hot air gun, thermometer,
hand vacuum pump

DESCRIPTION

The "evaporative control system is another ap-
proach in reducing the amount of hydrocarbon emit-
ted to the atmosphere through fuel evaporation.

With the advent of evaporative control systems
fuel vapour loss to the atmosphere has been cut to a
minimum.

To control vapour loss Subaru vehicles use the
absorption regeneration system which utilities either
the air cleaner on early models or a canister of
activated charcoal on later models to trap and hold
any fuel vapours until such time as they can be fed
into the induction system for burning in the combus-
tion chambers.

1984—1987 models are equipped with a bowl vent
valve to prevent percolation in the float bowl and
evaporative loss into the atmosphere.

The basic components of the evaporative control
system are:

(a) Fuel tank and vapour separator.

(b)y Evaporative line with a two way valve.

(¢) Charcoal canister 1981-1984 and all Utlity
models.

(d) Charcoal canister with thermal vacuum
valve (TVV) control 1985-1987 Sedan and Station
Wagon models.

(e) Fuel return line 1984-1987 models.

(f) Bowl vent valve 1984-1987 models.

(g) Bowl ventilation system 1986-1987 Sedan
and Station Wagon models.

When the engine is at rest vapour through evapo-
ration gradually fills the air space in the vapour
separator. The fuel tank is fitted with a sealed filler
cap therefore vapour pressure builds up within the
system.

The vapour separator is above the fuel tank and
its volume is such that expanded fuel is always
accommodated and never forced upwards into the
remaining parts of the system.

Fuel vapour in the vapour separator will force its

[\
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way past the two way valve in the evaporative line
when a predetermined pressure is reached. The va-
pour is then routed to the charcoal canister on late
models or the air cleaner on early models which
absorbs the vapour. When the engine is started
vapours stored in the air cleaner or the charcoal
canister are drawn into the engine via the purge hose.
This is controlled by a TVV on 1985-1987 Sedan and
Station Wagon models.

On 1984—1987 models vapours from the carburet-
tor float bowl are also routed to the charcoal canister
via the bowl vent valve. These vapours are also purged
when the engine in started.

The complete evaporative control system should
be checked for damage and deterioration at regular
intervals. Renew the charcoal canister at the intervals
recommended in the Lubrication and Maintenance
section. Special attention should be given to the
rubber hoses because any kinking or restrictions in
these hoses can cause a serious loss of performance.
Test the components applicable to the particular
vehicle using the following procedures:

TO TEST TWO WAY VALVE

(1) Raise the rear of the vehicle and disconnect
the two way valve from the vapour hose noting the
installed position of the valve.

(2) It should be possible to blow into either pipe
of the valve with little resistance.

(3) If the valve appcars damaged or i1t has
excessive resistance renew the two way valve.

(4) Instal the valve cnsuring that the pipe
marked ““to engine” is connected to the hose that goes
to the engine compartment.

TO TEST CHARCOAL CANISTER

(1) Suitably mark and disconnect the charcoal
canister hoses.

(2) Visually inspect the charcoal canister for
obvious signs of damage and renew if necessary.

(3) Attempt to blow through the purge valve

Installed view of the charcoal canister. 1986 model
shown.
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vacuum pipe of the charcoal canister. If it is possible
to blow through this pipe the purge valve diaphragm
has been damaged and the charcoal canister should be
renewed.

(4) Attempt to blow through the vapour pipe(s)
of the charcoal canister. It should be possible to blow
through the pipe(s) with little restriction. If necessary
renew the charcoal canister.

(5) Attempt to blow through the purge pipe of
the charcoal canister. If it is possible to blow through
this pipe renew the charcoal canister.

TO TEST TWO PORT THERMAL VACUUM
VALVE (TVYV)

(1) Disconnect the negative battery terminal.

(2) Suitably mark and disconnect the hoses from
the TVV,

(3) Remove the TVV from the inlet manifold
using a suitable spanner.

(4) Connect two rubber tubes to the two ports of
the TVV.

(5) Suspend and immerse the TVV together
with a reliable thermometer in a vessel of cold water,
ensuring that neither the TVV nor the thermometer
are touching the bottom or sides of the vessel.

NOTE: Do not allow water to get inside the
VY.

(6) Progressively heat the water, noting the tem-
perature reading on the thermometer. At the same
time attempt to blow air into one of the rubber hoses.
Air should flow freely.

(7) Note the temperature reading on the ther-
mometer when it is not possible to blow through the
rubber hose. This temperature should be above 40° C
for 1986 models and earlier or above 35° C for 1987
models. Renew the TVV if necessary.

(8) Instal the TVV to the inlet manifold and
connect the vacuum hoses ensuring that they are not
blocked or in bad condition.

% -
Ty
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. ey
gy 501/297

Installed view of the two port thermal vacuum valve
(TVV).
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TO TEST THREE PORT THERMAL VACUUM
VALVE (TVY)

The test procedure for the three port TVV is fully
covered under the heading EGR system later in this
section.

TO TEST FUEL BOWL VENTILATION SYSTEM

Bowl Vent Valve
Refer to the Fuel System section for the testing
procedure of the bowl vent valve.

Vacuum Valve

(1) Release the vacuum valve from the air
cleaner bracket.

(2) Suitably mark and disconnect the hoses from
the vacuum valve.

(3) Attempt to blow through the large diameter
port then the small diameter port of the vacuum
valve. No air should pass. If air does pass through
either port of the vacuum valve the valve should be
renewed.

Installed view of the fuel bowl ventilation system
vacuum valve. 1986 model shown.

230/LD2

Line drawing showing a suitable hand vacuum pump.
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Schematic layout of emission control components for 1985 models with two wheel drive and manual transaxle.
A = To heater controls, B = To fuel tank, C = Coasting by-pass diaphragm, D = Choke breaker, R = Restrictor.

(4) Using a suitable hand vacuum pump apply a
vacuum greater than 200 mm Hg to the small diame-
ter port of the vacuum valve. It should be possible to
blow through the large diameter port of the vacuum
valve freely if the valve is functioning correctly.

(5) Instal the valve to the air cleaner bracket and
connect the hoses ensuring that they are free from
obstruction and in good condition.

Air Control Valve

(1) Release the air control valve from the
mounting bracket.

(2) Suitably mark and disconnect the hoses from
the air control valve.

(3) Attempt to blow through all the ports of the
valve except the one that is plugged. No air should
pass if the valve is functioning correctly. Renew the
air control valve if necessary.

(4) Using a suitable hand vacuum pump apply a
vacuum greater than 200 mm Hg to the small diame-
ter port of the air control valve.

(5) Test the valve by blowing air through the
middle ports of the valve one at a time with the other
middle port blocked. Air should flow freely from the
other ports. Renew the air control valve as necessary.

(6) Connect the hoses to the air control valve
and instal the valve in the mounting bracket.

Bowl Ventilation Solenoid and Thermal Switch

(1) Remove the spare tyre from the engine
compartment.

(2) Suitably mark and disconnect the hoses from
the bowl ventilation solenoid.

(3) Connect suitable rubber hoses to the two
ports on the bowl ventilation solenoid.

(4) It should be possible to blow through the
hose connected to port A as shown on the illustration.
The air blown in should flow out of the small filter on
the solenoid not the other hosc.

(5) Switch the ignition switch to ON.

(6) Using a suitable hot air gun and a thermo-
meter heat the thermal switch adjacent to the ventila-
tion solenoid to 67°C or more.

(7) If the bowl ventilation solenoid and thermal
switch are operating correctly 1t should be possible to
blow through one hose connected to the solenoid and
have air flow from the other hose. No air should come
from the filter.

(8) If air does not flow as described 1n step (7)
connect the wire from the thermal switch to a good
earth. Air should flow as described in step (7). If air
flows renew the thermal switch. If air does not flow
renew the bowl vgntilation solenoid.

(9) Switch off the ignition and connect the hoses
using the marks made previously as a guide.
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BOWL VENTILATION
SOLENOID jiliisiis
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Installed view of the air control valve. 1986 model Installed view of the bowl ventilation solenoid and
shown. thermal switch. 1986 model shown.
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Schematic layout of emission control components for 1986—1987 models. A = To heater controls, B = To
automatic transaxle, if applicable, C = To fuel tank, D = To bowl vent valve, E = To fuel pump, R = Restrictor
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3. AIR PREHEAT SYSTEM

Special Equipment Required:
To Check Hot Idle Compensator — Thermometer,
hot air blower

DESCRIPTION

Efficient combustion of the air/fuel mixture is
dependent upon a constant inlet air temperature. An
air preheat system is employed to heat the inlet air
under cold conditions.

The system allows a quicker warm up cycle and
leaner air/fuel mixture, which reduces exhaust emis-
sions.

Two sources of air supply are available at the air
cleaner snorkle:

(a) Unbheated air.

(b) Preheated air from a stove around the ex-
haust manifold.

On early model vehicles, selection of the air
supply is manually controlled by a flap in the air
cleaner snorkle. The flap should be set as shown on the
decal to the most suitable temperature range.

On late models selection of the air supply is
automatically controlled by a thermosensor and vac-
uum motor. The thermosensor controls the amount of
vacuum to the vacuum motor depending on the
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temperature of the incoming air within the air cleaner.
Therefore, the inlet air temperature is kept constant.

A hot idle compensator is fitted to some models to
allow extra air into the engine should the temperature
within the air cleaner exceed 55°C. Under hot condi-
tions fuel vapourises more readily, causing a richer
mixture particularly at idle. The idle compensator
employs a bi-metal strip which controls an air bleed to
the inlet manifold in such a way, that, as engine
compartment temperatures increase, the bi-metal
strip opens the air bleed and extra air is drawn into the
engine, thereby leaning the mixture.

This reduces Co and HC emission and also gives a
smoother idle.

TO CHECK OPERATION

Thermosensor and Vacuum Motor

(1) Remove the cold air tube from the air
cleaner snorkle.

(2) Check the position of the flap in the air
cleaner snorkle. The flap should be in the cold air
position with the flap closing off the air supply from
the exhaust manifold heat stove.

(3) Start the engine and allow it to idle. The air
cleaner flap should rise, allowing hot air from the
exhaust manifold heat stove to enter the engine.

AIR CLEANER

! ™~

HOT IDLE COMPENSATOR

CARBURETTOR

BOWL VENT VALVE
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Schematic layout of emission control components for 1985 models with four wheel drive and manual transaxle.
A = To heater controls, B = To fuel tank, C = Coasting by-pass diaphragm, D = Choke breaker, E = Coasting by-
pass vailve, R = Restrictor.



HOT IDLE iy
2 COMPENSATOR

View of the air cleaner with top cover removed show-
ing the thermosensor and hot idie compensator. 1986
model shown.

NOTE: The success of this test depends
upon ambient temperature. The optimum
time to conduct the test is when the engine is
cold and the ambient temperature is low,
although the test will work at higher tem-
peratures to varying degrees.

(4) If the flap does not rise, stop the engine and
detach the vacuum hose from the vacuum motor. On
models fitted with a hot idle compensator in the air
cleaner, suitably crimp the hose from the hot idle
compensator between the air cleaner connection and
the tee piece.

(5) Connect a vacuum gauge to the hose discon-
nected from the vacuum motor or hold a finger over
the hose, restart the engine and note the amount of
vacuum produced.

(6) If a satisfactory amount of vacuum is pro-
duced then the system is functional to this point.
Check the vacuum motor assembly or flap linkage and
renew if necessary.

(7) Iflittle or no vacuum is produced, check the
vacuum hoscs or the thermosensor in the air cleaner.
Isolate the thermosensor by detaching the hose to the
thermosensor and taking a vacuum reading at this
point.

If the vacuum at this hose is low then either the
hose or the vacuum fitting is blocked. Repair or renew
the component concerned.

(8) If operation 3 was satisfactory, allow the
engine 1o run until normal operating temperature is
reached. As the engine temperature increases the air
cleaner flap should fall allowing cold air to enter the
engine.

Hot ldle Compensator

(1) Remove the air cleaner as described in the
Fuel System section.

(2) Remove the top cover and the air cleancr
clement from the air cleaner.

Fmission Control

(3) Using a suitable hot air gun and a thermo-
meter heat the hot idle compensator to 55°C. The hot
idle compensator should open. If the idle compensa-
tor fails to function as described it should be renewed.

NOTE: The idle compensator is factory
preset and no attempt should be made to
disassemble it or alter the tension of the bi-
metal strip.

4. EXHAUST GAS RECIRCULATION
(EGR) SYSTEM

Special Equipment Required:
To Test EGR Valve — Hand vacuum pump
To Test TVV — Thermometer

DESCRIPTION

The exhaust gas recirculation (EGR) control sys-
tem is fitted in order to lower combustion tempera-
ture and so reduce the level of oxides of nitrogen
(Nox) in the exhaust gas.

Part of the exhaust gas is metered from an exhaust
port in one cylinder head and is routed to the inlet
manifold by the EGR valve.

The EGR valve is operated by manifold vacuum.
On some models the valve is regulated by a thermal
vacuum TVV or the combination of a TVV and a
speed switch. When a TVV is installed the EGR
circuit does not operate at low engine temperatures
therefore improving driveability. When a speed
switch is installed the EGR circuit does not opcrate at
speeds over 80 km/h thus improving fuel economy.

The operation of the EGR system should be
checked every 12 months or 20.000 kilometres and
the valve should be removed and cleaned if necessary.

Va

INLET MANIFOLD

"7

EGR VALVE

Installed view of the EGR valve and pipe with the pipe
cover removed, 1985 model shown.
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TO TEST EGR VALVE

(1) Run the engine until it 1s at normal operating
temperature.

(2) Disconnect the vacuum hose from the EGR
valve.

(3) Connect the hand vacuum pump or another
suitable source of vacuum to the vacuum pipe on the
EGR valve.

(4) Run the engine at approximately 2,000 rpm
and slowly apply vacuum to the EGR valve using the
hand vacuum pump. If vacuum cannot be produced
the EGR diaphragm is leaking. Renew the EGR valve.

NOTE: Do not apply more than 800 mm Hg
vacuum to the EGR valve otherwise damage
may occur to the diaphragm.

(5) Engine speed should drop or the engine stall
as vacuum is applied if the EGR valve is working
correctly. Switch off the engine.

(6) Ifnochange is noted in engine speed remove
the EGR valve from the inlet manifold by removing
the retaining bolts.

(7) Clean any deposits from the EGR valve shaft
and body using a sharp object and a wire brush. Do
not oil the valve.
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(8) Apply vacuum to the vacuum pipe on the
EGR valve using the hand vacuum pump again. The
EGR valve shaft should move. If the shaft does not
move, renew the EGR valve.

(9) When satisfied that the EGR valve is work-
ing correctly instal the valve to the inlet manifold
using a new gasket and tighten the retaining bolts
securely.

(10) Ensure that the vacuum hose to the EGR
valve is not blocked or leaking before it is connected.

TO TEST THREE PORT THERMAL VACUUM
VALVE (TVYV)

(1) Disconnect the negative battery terminal.

(2) Remove the air cleaner assembly. Refer to
the Fuel System section if necessary.

(3) Suitably mark and disconnect the hoses from
the TVV.

(4) Remove the TVV using a suitable spanner.

(5) Connect two rubber tubes to the two ports of
the TVV furthest from the threaded portion.

(6) Block the port of the TVV nearest the
threaded portion using a suitable rubber cap.

(7) Suspend and immerse the TVV together
with a reliable thermometer in a vessel of cold water,
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Schematic layout of emission control components for 1985 models with automatic transaxle. A = To heater
controls, B = To Fuel tank, C = To automatic transaxle, D = Speed switch solenoid valve, E = Speed switch,
R = Restrictor.
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ensuring that neither the TVV nor the thermometer
are touching the bottom or sides of the vessel.

NOTE: Do not allow water to get inside the
TVV.

(8) Progressively heat the water, noting the tem-
perature reading on the thermometer. At the same
time attempt to blow air into one of the rubber hoses.
Air should flow freely.

(9) Note the temperature reading on the ther-
mometer, when it is not possible to blow through the
rubber hose. This temperature should be between
45°-55° degrees C. Remove the TVV from the water.
Renew the TVV if necessary.

(10) Remove the cap from the port nearest the
threaded portion of the TVV and instal it on the port
furthest from the threaded portion of the TVV.

(11) Instal the rubber hose on the port nearest the
threaded portion of the TVV.

(12) Cool the TVV to a temperature below 10°
degrees using an ice cube. Attempt to blow through
the rubber hose. This should not be possible. Renew
the TVV if necessary.

(13) Immerse the TVV again and heat the water
while blowing into one of the rubber hoses. Note the
temperature on the thermometer when it is no longer
possible to blow through the hose. This temperature
reading should be between 45-55 degrees C. Remove
the TVV from the water and renew it if necessary.

(14) Instal the TVV and connect the vacuum
hoses ensuring that they are not blocked or in an
unserviceable condition.

TO TEST SPEED SWITCH SOLENOID VALVE

(1) Disconnect the solenoid valve wires at the
connector.

(2) Disconnect the hoses to the solenoid valve
and connect a rubber tube to one of the switch ports.
Attempt to blow through the rubber tube, this should
not be possible.

(3) Using jumper leads and a 12 volt battery
connect the positive lead to one connector of the
solenoid valve and the negative lead to the other.
Attempt to blow through the rubber tube. This should
be possible. Renew the solenoid valve if necessary.

(4) Connect the solenoid wires and the hoses
when the test procedure is complete.

5. COASTING BY-PASS SYSTEM
DESCRIPTION

High manifold vacuum during deceleration
causes an increase in HC emission due to incomplete
combustion of the fuel/air mixture.

The coasting by-pass valve is a vacuum actuated
by-pass valve which meters additional fuel/air mix-
ture to the inlet manifold during deceleration to assist
in the complete combustion of the mixture, thereby
reducing HC emissions.

Emission Control

INLET MANIFOLD

Installed view of the coasting by-pass valve that is
fitted to some models.

TO CHECK OPERATION

The coasting by-pass valve and diaphragm will
normally not require checking or adjustment, how-
ever if it does become necessary proceed as follows:

(1) Run the engine until normal operating tem-
perature is reached, ensure that the ignition timing
and the carburettor idle speed and mixture are set to
Specifications

(2) Remove the air cleaner top cover.

(3) Usinga tee piece and a suitable piece of hose,
connect a quick response type vacuum gauge in the
line between the inlet manifold and the coasting by-
pass valve.

(4) Run the engine at 3.000 to 4,000 rpm and
then release the throttle lever. When the throttle lever
is released a change in tone should be heard at the
carburettor throat. This change in tone indicates that
the coasting by-pass system is working.

(5) Repeat step (4) several times and take a
reading on the vacuum gauge when the change in tone
first occurs. The change in tone should occur at 550
mm Hg.

i ¥

AB VALVE

;' 501/316

Installed view of the anti-backfire (AB) valve. 1986
model shown.
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(6) If the change in tone is not occurring or it is
occurring at a vacuum higher than 550 mm Hg.
Remove the rubber plug from the coasting by-pass
valve and turn the adjusting screw clockwise. If the
change in tone is still not occurring remove the
diaphragm assembly from the carburettor and ensure
that its plunger is drawn in when a vacuum is applied.
Renew the components as necessary.

NOTE: Do not apply pressure to the adjust-
ing screw.

(7) Ifthe change in tone is occuring at a vacuum
lower than 550 mm Hg. Remove the rubber plug from
the coasting by-pass valve and turn the adjusting
screw anti-clockwise. Retest the valve and renew it if
necessary.

6. AIR INJECTION SYSTEM

DESCRIPTION

To aid complete combustion of the air fuel
mixture before being discharged from the exhaust
system to the atmosphere, extra oxygen is introduced
into the exhaust system by way of the air injection
system. In doing so, the emission of hydrocarbons
(HC) and carbon monoxide (CO) to the atmosphere is
reduced.

The system comprises of a silencer, a reed valve, a
tuned length air injection pipe and an anti-backfire
(AB) valve with associated hoses.

Due to the design of the exhaust system the
pulsations of the exhaust create a vacuum in the air
injection pipe, drawing filtered air from the air
cleaner via the silencer and the reed valve, thereby
enriching the exhaust gases with oxygen.

When pressure in the exhaust system exceeds the
air pressure in the air injection system, due to engine
speed increase, or due to a mechanical failure such as
a poor hose connection, air leak etc., the back pressure
closes the reed valve and prevents hot exhaust gases
from entering the air cleaner.

To prevent a temporarily rich mixture from
entering the engine and then igniting in the exhaust
the AB valve is used. The AB valve supplies addi-
tional air to the inlet manifold when vacuum is high,
for instance when the vehicle is coasting down hill or
being rapidly decelerated. The AB valve is non
repairable and can only be renewed as a complete
unit.

REED VALVE

To Remove and Instal

(1) Disconnect the negative battery terminal.

(2) Remove the spare wheel from the engine
compartment.

(3) Using a suitable spanner loosen the air
injection pipe union at the reed valve.

(4) Remove the bolts retaining the silencer to
the engine block.

(5) Disconnect the hose between the reed valve
and the silencer and position the silencer clear of the
work area.

(6) Remove the bolts retaining the reed valve to
the engine block.

(7) Manoeuvre the reed valve from the air
injection pipe and out of the engine compartment.

Installation is a reversal of the removal procedure.

AIR INJECTION PIPE

View of the air injection reed valve. 1986 model
shown.

To Check and Inspect

(1) Remove the reed valve as previously de-
scribed.

(2) Attempt to blow through the port on the reed
valve that connects to the silencer. Air should flow
freely. If not dismantle the reed valve as described in
step (4).

(3) Attempt to blow through the port on the reed
valve that connects to the air injection pipe. AIr
should not flow if the reed valve is functioning
correctly. Dismantle the reed valve as described in
step (4) if necessary.

(4) Remove the screws retaining the reed valve
top cover to the body. Remove the top cover and
discard the gasket.

(5) Remove the reed valve from the body and
clean all components in a suitable cleaning solvent.

(6) Inspect all components for distortion, dam-
age and cracks and renew any components as neces-
sary.

(7) Assemble the reed valve using a new top
cover gasket. Tighten the top cover screws securely.

(8) Test the valve as described in steps (2) and
(3) and instal the valve to the engine as previously
described.
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7. CATALYTIC CONVERTER SYSTEM

On unleaded petrol models a catalytic converter is
located in the exhaust system at the join of the two
engine pipes. The catalytic converter converts hydro-
carbons (HC) and carbon monoxide (CO) present in
the exhaust gases into carbon dioxide, water and heat.

The catalytic converter does not require mainten-
ance or replacement under normal circumstances,
however it can be damaged or ‘poisoned’ with leaded
petrol and raw fuel. Therefore certain devices are
fitted to protect the catalytic converter. These devices
are as follows.

(1) A small diameter fuel filler neck with a
spring loaded trap door, to prevent the use of leaded
petrol.

(2) A non adjustable idle mixture screw, to
prevent incorrect mixtures which will ‘poison’ the
converter.

To prevent damage to the catalytic converter, or
fires, the following precautions should be observed.

SERVICE PRECAUTIONS

(1) Do not push or tow start the vehicle.

(2) Do not “prime” the carburettor by pouring
fuel down the carburettor throat.

(3) Do not disconnect the ignition system while

the vehicle is in motion and the transaxle 1s in gear,
i.e. do not switch off the ignition while in gear.

(4) Do not allow the engine to run with any
ignition high tension leads disconnected.

(5) Do not allow the engine to run for prolonged
periods if the engine is misfiring or idling roughly.

(6) Do not apply underbody sealer to the ex-
haust heat shields.

(7) Do not park the vehicle over long grass or
dry leaves, the high temperatures produced in the
catalytic converter may cause these to ignite.

-

Installed view of the catalytic convertor fitted to

1986-1987 models.



BODY
BODY COMPONENTS

PART 1.

1. WINDSCREEN AND REAR GLASS

The renewal or replacement of the windscreen
and the Sedan rear glass follows the same basic
procedure.

The windscreen and rear glass on 1979-1984 and
Utility models are mounted to the body using weather
strips, the windscreen and Sedan rear glass on
1985-1987 models are mounted to the body using
Urethane adhesive, the Station Wagon tailgate glass
on 1985-1987 models is mounted using a weather
strip.

The successful fitting and sealing of the wind-
screen or rear glass will depend to a large extent on the
technical knowledge and experience of the operator. It
is not recommended that the windscreen or rear glass
replacement be attempted by anyone lacking previous
experience.

2. FRONT DOORS

INTERIOR HANDLES AND TRIM PANELS

The following operations refer to vehicles with
manually operated windows. The procedures for vehi-
cles with electrically operated windows are.similar,
with allowances made for the different window regula-
tor mechanism.

To Remove and Instal

(1) Note the position of the window regulator
handie with the window in the uppermost position.
Push the window regulator handle escutcheon in to
expose the retaining clip. Using a piece of strong thin
wire with a hook on one end, place the hooked end of
the wire under the retaining clip. Withdraw the clip
from the regulator handle and manoeuvre the handle
and escutcheon from the door. Instal the retaining clip
to the handle after removal.

(2) Where fitted, remove the plugs covering the
arm rest retaining screws. Remove the screws retain-
ing the arm rest to the door panel and remove the arm
rest from the door.

(3) Hold the interior remote door lock control n
the unlatched position. On 1979-1984 and Utility
models, remove the screw retaining the escutcheon to
the door panel and manoeuvre the escutcheon from
the door. On 1985-1987 Sedan and Station Wagon
models, unclip the escutcheon from the door.

(4) Using a wide bladed lever, carefully prise the
door trim panel from the door panel by prising
between the door panel and the door trim close to the
retaining clips. The 1979-1984 and Utility models
have two piece door trims, remove the upper trim
panel first on these models.

NOTE: When removing the door trim pa-
nels, the retaining clips should remain at-

tached to the trim panel. The trim panel
may be damaged if the clips remain in the
door panel.

(5) Disconnect any wiring connectors for power
windows, speakers, etc. and remove the trim panel
from the vehicle.

(6) Carefully remove the sealing sheet from the
door panel and place it to one side.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the sealing sheet is in a service-
able condition. Position the sheet correctly on the
door panel and ensure that the edges are sealed against
the entry of water and dust.

(2) Check that the retaining clips are in a ser-
viceable condition, renew any damaged clips.

(3) Connect any wiring connectors and instal
the trim panel to the door. align the clips to the holes
in the door panel and progressively engage the retain-
ing clips in the holes.

(4) Hold the interior remote door lock control in
the unlatched position and instal the escutcheon and
where applicable, the retaining screw.

NSRRI
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REMOTE CONTROL

View of the front door with trim panel and sealing

sheet removed, 1983 model with power windows

shown. Door glass channel adjustment is carried out
using studs A.
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View of front door with trim panel and sealing sheet
removed, 1986 model shown. Door glass channel
adjustment is carried out using studs A.

(5) Instal the retaining clip to the window regu-
lator handle and instal the escutcheon and handle to
the regulator shaft in the position noted on removal.

The handle will snap into position if the retaining
clip has been installed to the handle prior to assembly.
If it is necessary to align the position of the regulator
handle, leave the retaining clip off the handle until the
correct position has been established.

DOOR GLASS

To Remove and Instal

(1) Remove the door trim panel as previously
described.

(2) Temporarily instal the regulator handle to
the regulator shaft with the retaining clip removed
and lower the door glass fully.

(3) Remove the clips retaining the door weather
strip to the door panel at the upper rear edge of the
door and withdraw the door weather strip sufficiently
to gain access to the belt line weather strip retaining
screw or rivel. Remove the screws or rivets retaining
the belt line weather strip to the outer door panel and
remove the weather strip from the door by carefully
prising with a suitable lever. The rivets may be
removed by drilling the heads, being careful not to
drill into the door panel.

(4) Raise the door glass to a position to allow the
door glass retaining bolts to be removed, remove the
upper stoppers and, on 1985-1987 Sedan and Station
Wagon models, the inner rollers from the door panel.

(5) Support the door glass, remove the screws
retaining the door glass to the regulator upper channel
and manoeuvre the door glass from the door. Do not
move the regulator position after the door glass has
been removed.

Installation 1s a reversal of the removal procedure
with attention to the following points:

(1) When installing the inner rollers on
1985-1987 Sedan and Station Wagon models, hold
the door glass against the outer rollers and the inner

Body — Part |

OQUTER ROLLERS

501/1079

INNER ROLLERS

View of the front door showing the position of the
rollers fitted to 1985—1987 Sedan and Station Wagon
models.

rollers against the door glass while tightening the
retaining bolts. Ensure that the rollers rotate freely,
any binding of the rollers will scratch the door glass.
(2) If necessary, adjust the door glass as de-
scribed later in this section.
(3) Instal the door trim as previously described.

WINDOW REGULATOR

To Remove and Instal

(1) Remove the door trim and sealing sheet as
previously described.

(2) Remove the door glass as previously de-
scribed.

(3) Remove the bolts retaining the regulator
assembly and the stabiliser channel to the door inner
panel and manoeuvre the regulator through the large
access hole in the door inner panel.

Installation is a reversal of the removal procedure
with attention to the following point:

Adjust the door glass as follows.
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Front door regulator and door glass components, 1986
model shown.
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TO ADJUST DOOR GLASS

(1) Remove the door trim and sealing sheet as
previously described.

(2) If the vertical alignment of the door glass
requires adjustment, adjust the upper stoppers to
allow the door glass to contact the body weather strip
in a position to effect a weather tight seal.

(3) If the horizontal alignment of the door glass
requires adjustment, loosen the bolts retaining the
regulator stabiliser channel to the door panel and
adjust the channel evenly up or down until the door
glass contacts the body weather strip evenly. Lowering
the channel will tilt the front of the door glass forward,
raising the channel will tilt the door glass rearward.
Ensure that the lower channel is parallel after adjust-
ment.

(4) Ifthe tension of the glass to the body weather
strip when the door is closed requires adjustment, the
door glass channel upper mounting studs may be
repositioned to tilt the upper edge of the door glass in
or out to achieve the correct tension. On 1985-1987
Sedan and Station Wagon models, adjust the upper
rollers as described in Door Glass — To Remove and
Instal.

Loosen the nuts retaining the door glass channel
upper mounting studs to the door inner panel and
screw the studs in or out to position the glass. Adjust
the rear channel studs equally to prevent twisting of
the channel. If necessary adjust the vertical and
horizontal alignment of the door glass in conjunction
with this operation.

(5) Afier adjustment, and before installing the
door trim panel, check the fit of the door glass with the
weather strip when closing the door with the door
glass in the uppermost position and when winding the
glass up with the door closed.

(6) Instal the door sealing sheet and door trim
pancl.

REMOTE CONTROL AND DOOR LOCK

To Remove and Instal

(1) With the door glass in the fully raised
position, remove the door trim panel and sealing sheet
as previously described.

(2) Remove the control rods from the lock
assembly.

On 1979-1984 and Utility models, one control
rod is retained by a clip and the other is retained by a
screw.

On 1985-1987 Sedan and Station Wagon models,
both rods are retained by screws.

(3) Remove the screws retaining the remote
control lever assembly to the inner door panel and
withdraw the remote control from the door. On
1985-1987 Sedan and Station Wagon models, ma-
noeuvre the control rods through the insulator block
on the inner door pancl.
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Front door lock assembly, 1986 model shown.

(4) Disconnect the lock cylinder control rod
from the lock cylinder.

(5) Disconnect the outer door handle control
rod from the outer door handle.

(6) Remove the screws retaining the lock
assembly to the door panel and withdraw the lock
assembly through the lower access hole in the inner
door panel.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the lock assembly to the door and
connect the lock cylinder and outer door handle
control rods.

(2) Instal the remote control to the door panel,
passing the control rods through the insulator where
fitted.

(3) Place the lock mechanism 1n the latched
position by pushing the tongue of the lock with a
suitable screwdriver.

(4) On 1979-1984 and Uunlity models, insert the
lock control rod into the lever on the lock assembly
and secure it with the retaining clip.

On 1985-1987 Sedan and Station Wagon models,
place the lock control rod onto the lever on the lock
assembly and instal the retaining screw with the rod
and lock assembly lever in the at rest position.

(5) Place the latch control rods onto the lever on
the lock assembly and instal the retaining screw with
the rod and the lock assembly lever in the at rest
position,

(6) Lift the outer door handle to unlatch the lock
before closing the door.

(7) Check the operation of the door lock
assembly before installing the door sealing sheet and
door trim panel.

EXTERIOR DOOR HANDLE AND LOCK

CYLINDER

To Remove and Instal
(1) With the door glass 1n the fully raised
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position, remove the door trim panel and sealing sheet
as previously described.

(2) Disconnect the latch control rod from the
outer door handle.

(3) Disconnect the lock control rod from the
lock cylinder.

(4) Remove the nuts retaining the outer door
handle to the door panel.

(5) On 1985-1987 Sedan and Station Wagon
models, withdraw the lock cylinder from the inner
side of the outer door handle.

(6) Withdraw the door handle from the door.

(7) On 1979-1984 and Utility models, remove
the clip retaining the lock cylinder to the door panel
and withdraw the lock cylinder from the door.

Installation is a reversal of the removal procedure
with attention to the following points.

(1) Instal the control rods as described under the
heading Remote Control and Door Lock.

(2) Adjust the outer door handle latch control
rod so that a clearance of 0.5-1.0 mm exists between
the control rod and the lock assembly lever.

LOCK STRIKER

To Renew and Adjust

(1) Mark the position of the striker plate on the
door pillar with a soft lead pencil to facilitate correct
replacement of the striker plate.

(2) Remove the screws retaining the striker plate
to the door pillar and remove the striker from the
vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the striker plate according to the
marks made on removal and tighten the screws
sufficiently to hold the striker in position.

(2) Gently close the door and check the closed
position of the door.

(3) If necessary, adjust the striker plate in or out
to achieve a smooth closing action and a weather tight
seal.

(4) Tighten the retaining screws securely.

HECINNENDED £TL8 RE

View of the front door lock striker.
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EXTERIOR MIRROR

To Remove and Instal, 1979-1984 and Utility Models
(1) Support the mirror and remove the screws
retaining the mirror to the door.
(2) Remove the mirror from the door.
Installation is a reversal of the removal procedure.

To Remove and Instal, 1985-1987 Sedan and Station
Wagon Models

(1) Carefully prise the mirror inner cover from
the door.

(2) Support the mirror and remove the screws
retaining the mirror to the door.

(3) Remove the mirror from the door.

Installation is a reversal of the removal procedure.

501/1071
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MIRROR

View of the exterior rear vision mirror, 1986 model
shown.

3. REAR DOORS

INTERIOR HANDLES AND TRIM PANELS

The following operations refer to vehicles with
manually operated windows. The procedures for vehi-
cles with electrically operated windows are similar,
with allowances made for the different window regula-
tor mechanism.

To Remove and Instal

(1) Note the position of the window regulator
handle with the window in the uppermost position.
Push the window regulator handle escutcheon in to
expose the retaining clip. Using a piece of strong thin
wire with a hook on one end, place the hooked end of
the wire under the retaining clip. Withdraw the clip
from the regulator handle and manoeuvre the handle
and escutcheon from the door. Instal the retaining clip
to the handle after removal.

(2) Where fitted, remove the plugs covering the
arm rest screws. Remove the screws retaining the arm
rest to the door panel and remove the arm rest from
the door.

(3) Hold the interior remote door lock control in
the unlatched position. On 1979-1984 models, re-
move the screw retaining the escutcheon to the door
panel and manoeuvre the escutcheon from the door.
On 1985-1987 Sedan and Station Wagon models,
unclip the escutcheon from the door.
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REMOTE CONTROL
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View of rear door with trim panel and sealing sheet

removed, 1983 model with power windows shown.

Door glass channel adjustment is carried out using
studs A.

(4) Using a wide bladed lever, carefully prise the
door trim panel from the door panel by prising
between the door panel and the door trim close to the
retaining clips. The 1979-1984 models have two piece
door trims, remove the upper trim panel first on these
models.

NOTE: When removing the door trim pa-
nels, the retaining clips should remain at-
tached to the trim panel. The trim panel
may be damaged if the clips remain in the
door panel.

(5) Disconnect any wiring connectors for power
windows, speakers, etc. and remove the trim panel
from the vehicle.

(6) Carefully remove the sealing sheet from the
door panel and place it to one side.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the sealing sheet is in a service-
able condition. Position the sheet correctly on the
door panel and ensure that the edges are sealed against
the entry of water and dust.

(2) Check that the retaining clips are in a ser-
viceable condition, renew any damaged clips.

(3) Connect any wiring connectors and instal
the trim panel to the door, align the clips to the holes
in the door panel and progressively engage the retain-
ing clips ir. the holes.

(4) Hold the interior remote door lock control in
the unlatched position and instal the escutcheon and
where applicable the retaining screw.

(5) Instal the retaining clip to the window regu-
lator handle and instal the escutcheon and handle to
the regulator shaft in the position noted on removal.

The handle will snap into position if the retaining
clip has been installed to the handle prior to assembly.
If it is necessary to align the position of the regulator
handle, leave the retaining clip off the handle until the
correct position has been established.

DOOR GLASS

To Remove and Instal

(1) Remove the door trim pancl as previously
described.

(2) Temporarily instal the regulator handle to
the regulator shaft with the retaining clip removed
and lower the door glass fully.

(3) Remove the clips retaining the door weather
strip to the door panel at the upper rear edge of the
door and withdraw the door weather strip sufficiently
to gain access to the belt line weather strip retaining
screw or rivet. Remove the screws or rivets retaining
the belt line weather strip to the outer door panel and
remove the weather strip from the door by carefully
prising with a suitable lever. The rivets may be
removed by drilling the heads, being careful not to
drill into the door panel.

(4) Raise the door glass 1o a position to allow the
door glass retaining bolts to be removed, remove the
upper stoppers and, on 1985-1987 Sedan and Station
Wagon models, the inner rollers from the door panel.

(5) Support the door glass, remove the screws
retaining the door glass to the regulator upper channel
and manoeuvre the door glass from the door. Do not
move the regulator position after the door glass has
been removed.

REMOTE CONTROL
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View of rear door with trim panel and sealing sheet
removed, 1986 model shown. Door glass channel
adjustment is carried out using studs A.
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Installation is a reversal of the removal procedure
with attention to the following points:

(1) When instailling the inner rollers on
1985-1987 Scdan and Station Wagon models, hold
the door glass against the outer rollers and the inner
rollers against the door glass while tightening the
retaining bolts. Ensure that the rollers rotate freely,
any binding of the rollers will scratch the door glass.

(2) If nccessary, adjust the door glass as de-
scribed later in this section.

(3) Instal the door trim as previously described.

WINDOW REGULATOR

To Remove and Instal

(1) Remove the door trim and sealing sheet as
previously described.

(2) Remove the door glass as previously de-
scribed.

(3) Remove the bolts retaining the regulator
assembly and the stabiliser channel to the door inner
panel and manoeuvre the regulator through the large
access hole in the door inner panel.

NOTE: On some models it is necessary to
remove the rear channel to allow the regula-
tor to be withdrawn from the door panel.
Ensure that the position of the upper mount-
ing stud is not altered when removing the
upper retaining nut. If the position of the
stud is altered the tension of the door glass to
the body weather strip will be altered. Refer
to the heading To Adjust Door Glass.

Installation is a reversal of the removal procedure
with attention to the following point:
Adjust the door glass as follows.

TO ADJUST DOOR GLASS

(1) Remove the door trim and sealing sheet as
previously described.

(2) If the vertical alignment of the door glass
requires adjustment, adjust the upper stoppers to
allow the door glass to contact the body whether strip
in a position to effect a weather tight seal.

(3) If the horizontal alignment of the door glass
requires adjustment, loosen the bolts retaining the
regulator stabiliser channel to the door panel and
adjust the channel evenly up or down until the door
glass contacts the body weather strip evenly. Lowering
the channel will tilt the front of the door glass forward,
raising the channel will tilt the door glass rearward.
Ensure that the lower channel is parallel after adjust-
ment.

(4) If the tension of the glass to the body weather
strip when the door is closed requires adjustment, the
door glass channel upper mounting studs may be
repositioned to tilt the upper edge of the door glass in
or out to achieve the correct tension. On 1985-1987
Sedan and Station Wagon models, adjust the upper
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Rear door regulator and door glass components, 1986
model shown.

rollers as described in Door Glass — To Remove and
Instal.

Loosen the nuts retaining the door glass channel
upper mounting studs to the door inner panel and
screw the studs in or out 1o position the glass. If
necessary adjust the vertical and horizontal alignment
of the door glass in conjunction with this operation.

(5) After adjustment, and before installing the
door trim panel, check the fit of the door glass with the
weather strip when closing the door with the door
glass in the uppermost position and when winding the
glass up with the door closed.

(6) Instal the door sealing sheet and door trim
panel.

REMOTE CONTROL AND DOOR LOCK

To Remove and Instal

(1) With the door glass in the fully raised
position, remove the door trim panel and sealing sheet
as previously described.

(2) Remove the control rods from the lock
assembly.

On 1979-1984 models, one control rod is retained
by a clip and the other is retained by a screw.

On 1985-1987 Sedan and Station Wagon models,
both rods are retained by screws.
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(3) Remove the screws retaining the remote
control lever assembly to the inner door panel and
withdraw the remote control from the door. On
1985-1987 Sedan and Station Wagon models, ma-
noeuvre the control rods through the insulator block
on the inner door panel.

(4) Disconnect the outer door handle control
rod from the outer door handle.

(5) Remove the screws retaining the lock
assembly to the door panel and withdraw the lock
assembly through the lower access hole in the inner
door panel.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the lock assembly to the door and
connect the outer door handle control rod.

(2) Instal the remote control to the door panel,
passing the control rods through the insulator where
fitted.

(3) Place the lock mechanism in the latched
position by pushing the tongue of the lock with a
suitable screwdriver.

(4) On 1979-1984 models, insert the lock con-
trol rod into the lever on the lock assembly and secure
it with the retaining clip.

On 1985-1987 Sedan and Station Wagon models,
place the lock control rod onto the lever on the lock
assembly and instal the retaining screw with the rod
and lock assembly lever in the at rest position.

(5) Place the latch control rods onto the lever on
the lock assembly and instal the retaining screw with
the rod and the lock assembly lever in the at rest
position.

(6) Lift the outer door handle to unlatch the lock
before closing the door.

(7) Check the operation of the door lock
assembly before installing the door sealing sheet and
door trim panel.

EXTERIOR DOOR HANDLE

To Remove and Instal

(1) With the door glass in the fully raised
position, remove the door trim panel and sealing sheet
as previously described.
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Rear door lock assembly, 1986 model shown.
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(2) Disconnect the latch control rod from the
outer door handle.

(3) Remove the nuts retaining the outer door
handle to the door panel and withdraw the door
handle from the door.

Installation is a reversal of the removal procedure
with attention to the following points.

(1) Instal the control rods as described under the
heading Remote Control and Door Lock.

(2) Adjust the outer door handle latch control
rod so that a clearance of 0.5-1.0 mm exists between
the control rod and the lock assembly lever.

LOCK STRIKER

To Renew and Adjust

(1) Mark the position of the striker plate on the
door pillar with a soft lead pencil to facilitate correct
replacement of the striker plate.

(2) Remove the screws retaining the striker plate
to the door pillar and remove the striker from the
vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the striker plate according to the
marks made on removal and tighten the screws
sufficiently to hold the striker in position.

(2) Gently close the door and check the closed
position of the door.

(3) If necessary, adjust the striker plate in or out
to achieve a smooth closing action and a weather tight
seal.

(4) Tighten the retaining screws securely.

4. ENGINE BONNET

TO REMOVE AND INSTAL

(1) Raise the bonnet and support it with the
bonnet stay.

(2) Place protective covers on both front fenders
to prevent damage to the paintwork, especially on the
corners of the bonnet.

(3) Using a soft lead pencil. mark around the
outside edge of the hinge plate on the bonnet.

i /
SCREWS STRIKER
; %7

1

501/380

View of the rear door lock striker.
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HINGE PLATE

View of bonnet hinge plate, 1986 model shown.

(4) With the help of an assistant, support the
bonnet and remove the bolts retaining the bonnet to
the hinges. Remove the bonnet from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the bonnet to the marks made on
removal and instal the retaining bolts without finally
tightening them.

(2) With an assistant holding the bonnet release
in the unlatched position, carefully close the bonnet
and check the alignment of the bonnet in relation to
cach front fender and the rear edge of the bonnet

(3) If adjustment is required, open the bonnet,
loosen the retaining bolts and move the bonnet on the

s

hinges in the direction required. Tighten the retaining

bolts.

(4) When all alignment of the bonnet is satisfac-
tory, tighten the retaining bolts securely.

(5) Check the operation of the bonnet lock.
When the lock is released, the bonnet should pop up
sufficiently to allow access to the safety catch.

(6) If further adjustment is required on
1979-1984 and Utility models, proceed as follows:

(a) Adjust the rubber bumpers located on the
front panel to bring the bonnet to the correct height in
relation to the front fenders.

View of the bonnet lock peg, 1983 model shown.
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(b) Loosen the locknut on the bonnet lock peg
located on the bonnet.

(c) Screw the peg in or out to achieve the correct
adjustment.

(d) Tighten the locknut securely.

(7) If further adjustment is required on
1985-1987 Sedan and Station Wagon models, pro-
ceed as follows:

(a) Adjust the rubber bumpers located on the
front panel to bring the bonnet to the correct height in
relation to front fenders.

(b) Loosen the bolts retaining the bonnet lock to
the front panel.

(c) Move the lock up or down to achieve the
correct adjustment.

(d) Tighten the retaining bolts securely.

BOLTS

501/112

View of bonnet lock, 1986 model shown.

5. LUGGAGE COMPARTMENT LID — SEDAN
AND COUPE

TO REMOVE AND INSTAL

(1) Raise the luggage compartment hid and place
protective covers on the rear fenders.

(2) Using a soft lead pencil. mark around the
hinge plate on the lid.

(3) Where applicable, disconnect the remote
release cable from the lock assembly.

(4) With the help of an assistant, support the lid
and remove the bolts retaining the lid to the hinges.
Remove the lid from the vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the luggage compartment lid to the
hinges and instal the retaining bolts without finally
tightening them.

(2) Carefully close the lid and check the align-
ment of the lid in relationship 1o the rear fenders and
the vehicle body.

(3) If adjustment is required. raise the lid.
loosen the retaining bolts and move the lid in the
required direction.



Installed view of the Sedan luggage compariment lid
hinge.

(4) If necessary, adjust the lock striker on
1979-1984 models or the lock assembly on
1985-1987 models by loosening the retaining bolts
and moving the lock striker or lock assembly in the
required direction to allow the lid to close smoothly
and provide a weather tight seal.

TO REMOVE AND INSTAL LID LOCK AND
LOCK CYLINDER

19791984 Models

(1) Raise the luggage compartment lid.

(2) Where fitted, disconnect the remote release
cable from the lock assembly.

(3) Remove the bolts retaining the lock
assembly to the luggage compartment lid and remove
the lock assembly from the lid.

(4) Remove the self adhesive lock cylinder sur-
round from the luggage compartment lid. The remo-
val of the surround will be made easier by applying
heat from a hair dryer to the surround.

(5) Remove the clip retaining the lock cylinder
to the luggage compartment lid and withdraw the lock
cylinder from the lid.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ifthe surround was not broken during remo-
val, clean the adhesive compound from the surround
and apply a suitable double sided rubber adhesive
tape to the rear of the surround.

(2) Clean any adhesive compound from the
luggage compartment lid and instal the surround to
the lid after installation of the lock cylinder.

(3) If necessary, adjust the lock striker by loosen-
ing the retasning bolts and moving the striker in the
required direction to allow the luggage compartment
lid to close smoothly and provide a weather tight seal.

1985-1987 Models
(1) Raise the luggage compartment lid.
(2) Remove the bolt retaining the remote release
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cable to the rear panel and disconnect the remote
release cable from the lock assembly.

(3) Disconnect the lock cylinder control rod
from the lock assembly.

(4) Remove the bolts retaining the lock
assembly to the rear panel and withdraw the lock from
the rear panel.

(5) Disconnect the drain tube from the lock
cylinder.

(6) Remove the clip retaining the lock cylinder
to the rear panel and withdraw the lock cylinder from
the rear panel.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Ensure that the lock cylinder drain tube is
correctly installed.

(2) If necessary, adjust the lock by loosening the
retaining bolts and moving the lock in the required
direction to allow the luggage compartment lid to
close smoothly and provide a weather tight seal.

6. TAILGATE — STATION WAGON

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Raise the tailgate, remove the clips retaining
the inner tailgate trim panel to the tailgate on 1979-
1984 models and remove the trim panel from the
tailgate. On 1985-1987 models, remove the trim by
carefully prising the trim from the tailgate using a
wide bladed lever placed close to the retaining clips.

(3) Disconnect the wiring connectors for the
rear demister, rear wiper, power door lock, courtesy
lamp switch and number plate lamp by puliling on the
connectors not the wires.

(4) Disconnect the rear washer hose.

(5) Tie suitable Iengths of cord to the wiring and
the washer hose, disconnect the wiring and washer
hose grommets from the tailgate and carctully pull the
wiring and hose through the tailgate panel. Undo the
cord from the wiring leaving the cord in place to
facilitate installation.

(6) Using a soft Icad pencil, mark around the
outer edge of the hinges on the 1ailgate as an aid to in-
stallation and loosen the bolts retaining the tailgate to
the hinges.

(7) With an assistant supporting the tailgate,
remove the bolts retaining the gas struts to the tailgate
and the body. Remove the gas struts from the vehicle.

(8) Remove the bolts retaining the tailgate to the
hinges and carefully remove the tailgate from the
vehicle.

(9) If the hinges are to be removed. remove the
clips retaining the rcar upper interior trim to the
vehicle body and remove the trim from the vehicle.

(10) Carefully unclip and withdraw the headlin-
ing from the vehicle body sufficiently to allow access
to the hinge retaining bolts.
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501/376 4

WIRING LOOM

Installed view of the Station Wagon tailgate hinge.

(11) Using a soft lead pencil, mark around the
outer edge of the hinges on the vehicle body as an aid
to installation, remove the nuts retaining the hinges to
the vehicle body and remove the hinges from the
vehicle.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) If the hinges were removed from the vehicle
body, apply a suitable sealer to the hinges to provide a
weather tight seal, align the hinges to the marks on the
body made on removal and instal the retaining nuts
without finally tightening them.

(2) Apply a suitable sealer to the hinges, instal
the tailgate to the hinges and instal the retaining bolts
without finally tightening them.

(3) Check the installed position of the tailgate
before installing the gas struts and trims.

(4) Adjust the position of the tailgate on the
hinges to provide an cven gap around the tailgate.

(5) Adjust the installed height of the lock striker
by adding or removing shims between the striker and
the vehicle body.

(6) Instal the gas struts and tighten all the
retaining bolts securely after the tailgate is correctly
aligned.

(7) Carefully draw the wiring through the tail-
gate panel using the cord left in place during removal.

(8) Instal the wiring and washer grommets to the
tailgate and body ensuring that they are positioned to
provide a weather tight seal.

(9) Instal the headlining, interior trims and
tailgate trim.

TO REMOVE AND INSTAL LOCK, LOCK
CYLINDER AND OUTER HANDLE

(1) Raise the tailgate and remove the clips
retaining the inner door trim to the tailgate on
1979-1984 models and remove the trim from the
vehicle. On 1985-1987 models, remove the trim by
carefully prising the trim from the tailgate using a
wide bladed lever placed close to the retaining clips.
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Installed view of the Station Wagon tailgate lock
striker.

(2) Disconnect the wiring from the lock
assembly by pulling on the connector not the wires.

(3) Disconnect the lock control rod from the
handle or lock button lever.

(4) On 1985-1987 models, disconnect the lock
cylinder control rod from the lock cylinder lever.

(5) Remove the bolts retaining the lock
assembly to the tailgate and withdraw the lock
assembly from the tailgate.

(6) On 1979-1984 models, disconnect the num-
ber plate lamp wiring connectors by pulling on the
connectors not the wires, remove the nuts and bolts
retaining the handle and number plate lamp assembly
to the tailgate and withdraw the handle assembly from
the tailgate.

On 1985-1987 models, remove the nuts retaining
the handle assembly 1o the tailgate and withdraw the
handle assembly from the tailgate.

(8) On 1979-1984 models, remove the screws
retaining the lock and button assembly to the handle
and number plate assembly and withdraw the lock
and button from the handle assembly.

On 1985-1987 models, remove the clip retaining
the lock cylinder assembly to the tailgate panel and
withdraw the lock cylinder from the tailgate.

BOLTS

501/1693

View of the tailgate lock and handle, 1983 model
shown.



Installation is a reversal of the removal procedure
with attention to the following points:

(1) Prior to installation of the lock control rod,
place the lock in the latched position by pushing the
tongue of the lock with a suitable screwdriver.

(2) Adjust the position of the moveable pin on
the control rod to allow the control rod to be installed
without applying unlatching movement to the lock
assembly. Operate the outer handle or button to
unlatch the lock before closing the tail gate.

(3) If necessary, loosen the bolts retaining the
lock striker to the body and move the striker in the
required direction to allow the tailgate to close
smoothly and provide a weather tight seal.

(4) The height of the striker may be adjusted by
adding or subtracting shims between the striker and
body.

BOLTS
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View of the tailgate lock and handle, 1986 model
shown.

7. TAILGATE—UTILITY

TO REMOVE AND INSTAL

(1) Open the tailgate and support it in the open
position.

(2) Remove the bolts retaining the stays to the
tailgate.

(3) Remove the bolts retaining the tailgate
hinges to the rear panel and remove the tailgate from
the vehicle,

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Adjust the position of the tailgate in relation
to the vchicle body by moving the tailgate on the
hinges before finally tightening the retaining bolts.

(2) 1If necessary, adjust the tailgate locks as
described under the following heading.
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STRIKER —

Installed view of the Utility tailgate lock striker and
stay.

TO REMOVE AND INSTAL TAILGATE LOCKS

(1) Open the tailgate.

(2) Remove the screws retaining the centre and
side covers to the tailgate and remove the covers from
the tailgate.

(3) Remove the screws retaining the control
rods to the centre lever assembly and disconnect the
control rods from the lever assembly.

(4) Remove the bolts retaining the lock assem-
blies to the tailgate and remove the lock assemblies
and control rods from the tailgate.

Installation is a reversal of the removal procedure
with attention to the following points:

(1) Instal the locks and place them in the latched
position by pushing the lock tongues with a suitable
screwdriver.

(2) Instal the control rods to the centre lever

LT CENTRE COVER S

- o~ o

. v —a——— SIDE COVER
\

501/872

Installed view of the Utility tailgate lock and the
access hole covers.
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assembly without applying latching or unlatching
movement to the locks and tighten the retaining
screws securely. Lift the outer handle to unlatch the
locks before closing the tailgate.

(3) If necessary, adjust the position of the lock
strikers 1o allow the tailgate to close smoothly without
being loose.

8. RADIATOR GRILLE

TO REMOVE AND INSTAL

(1) Raise the bonnet and support it with the
bonnet prop.

(2) Remove the screws retaining the grille to the
front panel and remove the grille from the vehicle.
Refer to the relevant illustration for the location of the
SCIews.

Installation is a reversal of the removal procedure.

Installed view of the 1983 Touring Wagon radiator
grille showing the location of the retaining screws.

Installed view of 1986 Station Wagon radiator grille
showing the location of the retaining screws.

9. CENTRE CONSOLE

TO REMOVE AND INSTAL

(1) Disconnect the negative battery terminal.

(2) Carefully prise the centre cover from the
console. On 1979-1984 four wheel drive models,
unclip the boot surrounding the four wheel drive lever
and manocuvre the cover from the lever.

(3) On manual transaxle models, remove the
gear lever knob by unscrewing it from the gear lever.

On automatic transaxle models, remove the
screws retaining the selector lever knob to the selector
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lever and withdraw the knob from the lever.

(4) On 1985-1987 Sedan and Station Wagon
four wheel drive models, remove the four wheel drive
lever knob by unscrewing it from the lever.

(5) Remove the screws retaining the rear console
section to the vehicle floor accessible through the
console storage box, under the centre cover, and, on
1985-1987 Sedan and Station Wagon models, under
plastic covers at the rear of the console.

(6) Remove the screws retaining the front sec-
tion of the console to the vehicle dashboard on
1979-1984 and Utility models and the vehicle floor
on 1985-1987 Sedan and Station Wagon models.

Remove the front console section from the
vehicle, on 1979-1984 and Utility modecls, disconnect
the wiring connectors by pulling on the connectors not
the wires.

Installation is a reversal of the removal procedure.
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View of 1983 four wheel drive centre console.
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REAR CONSOLE

FRONT CONSOLE

View of 1986 four wheel drive centre console.

10. VEHICLE CLEANING

CLEANING THE EXTERIOR

In order to remove dirt and road grime and thus
preserve paint finish. vehicles n continuous usc
should be washed at least once a week.

Before washing the paintwork it is good policy to
first hose all dirt from the underbody and clean out
the drain holes in the doors and sill panels.



Hose the vehicle first to remove as much grit as
possible then wash using a clean chamois or sponge,
ensuring that the chamois or sponge is free from dirt
or grit which could scratch the paint surface.

Avoid washing the vehicle in bright sunlight with
high temperatures as this will give the paintwork a
streaky watermarked finish.

If necessary wash the vehicle using a reputable
brand ‘Wash and Wax’ liquid. The ‘Wash and Wax’
liquid will restore the paint lustre and leave the
paintwork with a protective coating of wax.

After a period it may become necessary to polish
the vehicle in order to remove built up foreign matter
and to give the paintwork maximum protection from
industrial fall-out and salt from sea air etc. Before
polishing the paintwork always wash the surface to
remove as much road grime as possible. When polish-
ing follow the polishing instruction which come with
the polish.

NOTE: Grease, oil or tar on the paint
surface can be removed with a little kero-
sene or white spirits. To prevent from stain-
ing, wash and polish the affected area as
soon as the grease, oil or tar is removed.

GENERAL CLEANING OF VINYL
UPHOLSTERY AND TRIM

To maintain the vinyl upholstery and interior
trim in good condition it should be regularly vac-
uumed over to remove loose dirt and when wiped over
with a dry or damp cloth.

If the upholstery is soiled or stained the following
cleaning procedure is recommended:

(1) Using warm water, cheese cloth and a mild
soap thoroughly wash the affected areas.

(2) Repeat the operation using a damp cheese
cloth only.

(3) To complete the cleaning operation wipe the
upholstery over with a dry piece of cheese cloth.

NOTE: If the upholstery or interior trim is
badly soiled or stained, wash with a repu-
table brand of upholstery cleaner carefully
Jollowing the makers instructions.

TO REMOVE STUBBORN STAINS ON
VINYL UPHOLSTERY AND TRIM

NOTE: The following cleaning procedures
with recommended removal agents should
be used before contemplating trim renewal.

Chewing Gum

(1) Apply an ice cube to harden the gum.

(2) Remove as much of the gum as possible with
the edge of a spoon.

(3) Wipe the remaining gum off with a cloth
moistened with methylated spirits.
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(4) Finish by washing the affected area with
warm soapy water and drying with a clean cloth.

Grease and Other Fatty Stains

(1) Useaclean dry cloth and remove as much of
the grease as possible taking care not to spread the
grease any further.

(2) Carefully wipe away the remaining grease
using a cotton cloth moistened with methylated spirits
or mineral turps.

(3) Finish by washing the affected area with
warm soapy water and drying with a clean cloth.

Chocolate

(1) Remove as much of the chocolate as possible
with the edge of a spoon.

(2) Wipe the remaining chocolate off with a
cloth moistened with methylated spirits.

(3) Finish by washing the affected area with
warm soapy water and drying with a clean cloth.

Ball Points Pen Inks

(1) Mix up equal parts of fresh Calcium Chlo-
ride and Fullers Earth. The Calcium Chloride and
Fullers Earth can be purchased at the local chemist.

(2) Add a few drops of methylated spirits and
mix all ingredients into a thick paste.

(3) Apply the paste to the ink stain and allow it
to dry.

(4) Remove the dried paste with a damp cloth.

(5) Finish by wiping the affected arca with a wet
cloth and drying with a clean cloth.

(6) If some of the ink stain still remains, repeat
the cleaning procedure.

NOTE: If the removal of the ink stain leaves
the affected area dull, the affected area can
be revived by wiping over with cotton wool
moistened with glycerine

Toffee

(1) Remove as much of the toffee as possible
with the edge of a spoon.

(2) Wash as much of the remaining toffee off
using a soft cloth and very hot water.

(3) To finish the cleaning operation first wipe
the affected area over with a cloth moistened with
methylated spirits then wash with warm soapy water
and dry with a clean cloth.

Blood

(I) Wash the affected area immediately with
cold water.

(2) If the affected area is still stained, wipe over
with household ammonia.

(3) Finish by washing with warm soapy water
and drying with a clean cloth.

Liquor and Fruit Stains

(1) Wash the affected area with very hot water
and allow it to dry.

(2) When dry wipe over with a clean cloth
moistened with methylated spirits.
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(3) Finish by washing the affected area with cold
water.

Tar

(1) Wipe with a clean cloth moistened with
mineral turps or kerosene.

(2) Finish by washing the affected area with cold
water.

NOTE: Quick action is most essential with
tar stains. If the tar is left on the upholstery
for any length of time permanent staining
will result.

Ice Cream

(1) Wash the affected area with warm soapy
water.

(2) If the stain still remains wash repeatedly
with very hot soapy water.

(3) Finish by wiping over the affected area with
a cloth moistened with methylated spirits and wash-
ing again with warm soapy water.

CLEANING CLOTH TRIM

Loose dirt and dust on cloth trim should be
removed with a vacuum cleaner or a very soft brush.
Do not use a whisk brush or any other type of coarse
brush or damage to the cloth could result. If the fabric
is soiled the following cleaning procedure is recom-
mended:

(1) Sponge the fabric lightly with warm water
containing a little detergent and household ammonia.

(2) After sponging rub the fabric lightly. If
soiling is still apparent repeat the sponging operation.

(3) Use aclean dry cloth to soak up excess fluid.



PART 2.

1. INTRODUCTION

This section has been compiled to assist the vehicle
owner who feels they are sufficiently competent to carry
out their own basic bodywork and paintwork repairs.

Bodywork and paintwork repair is a more compli-
cated subject then first imagined, there is more to panel
beating than swinging a hammer and there is more to
painting than squeezing the trigger on the spray gun. No
two tradesmen will approach a repair job in the same man-
ner, but possibly each method of repair will have its own
points of merit. Where possible, it will greatly assist the
amateur repairer to just sit and observe a good tradesman
at work.

Normally too much emphasis is placed on the painting
side of the repair and not enough on the surface to which
the paint is being applied. Paint was never designed, to fill
dents or cover up a shoddy repair job. The final paint
finish is totally dependent on the surface to which it is
being applied.

Before starting any repair job it will be necessary to
thoroughly inspect the vehicle for more than just the ob-
vious damage. On modern vehicles where the materials
used in construction are relatively light, structural damage
may be sustained even though the external panels have
only minor damage. Where structural damage has been
sustained the vehicle should be taken to a competent
repairer who has the necessary pullers and jigs to ensure
that the vehicle is returned to a structurally sound con-
dition,

In some instances where a panel is bolted to a vehicle it
may be cheaper and less time consuming to purchase a
secondhand panel from a wreckers yard, but ensure that
the panel being purchased is in a sound condition ie: no
hidden rust or excessive amounts of body filler from a
previous repair job.

There are many different procedures, techniques and
precautions to be observed when painting a motor vehicle.
It is therefore recommended that this section should be
studied in its entirety to avoid the possibility of damaging
the paintwork on the vehicle even further.

Touching up the paintwork with a brush or carrying
out spot repairs with an aerosol can are fairly simple ope-
rations which should be within the scope of the amateur
repairer.

Spraying of repaired panels or the complete respray-
ing of the vehicle is a fairly involved procedure which re-
quires specialised equipment and knowledge, but even so
this is not beyond the scope of the amateur repairer if care
and common sense are exercised.

The initial purchase price of the equipment required
for respraying a motor vehicle is the factor which will de-
termine its economic feasibility. The purchase of sound
second hand equipment or the renting of such equipment
from a reputable hire firm should not be overlooked as a
means of reducing costs.

The final paint finish is only as good as the surface to
which it is applied, automotive paint was never designed to
fill scratches or imperfections in the surface.

BODY REPAIRS

2. SAFETY

The operators safety is the single most important
factor to be considered when carrying out repairs to a
motor vehicle.

Never work under a vehicle which is supported only
by the vehicle jack, bricks or similar materials as these are
seldom stable. Always support the vehicle on chassis
stands or use car ramps. When lifting either end of the
vehicle ensure that the wheels remaining on the ground are
fully chocked in both directions.

Avoid spilling oil or water around or under the work-
ing area, apart from the mess, you can casily lose your
footing when exerting force on a particularly stubborn
component.

When power tools are used make sure that they are
correctly fused and earthed with all connections and plugs
tight and effectively insulated.

Avoid at all times inhaling any form of body filler
dust, paint dust or primer or paint fumes. Certain types of
paint fumes can be fatal if inhaled tor any length of time.
Paint suppliers usually stock suitable breathing masks for
most applications.

When using a welder of any type on a vehicle always
have a suitable fire extinguisher on hand for emergencies.
Never use a welder or have any type of naked flame near
paint or thinners.

When working on the damaged portion of a vehicle
bodywork always take care to avoid injury on any sharp
edges that may be present.

Always take care when working with compressed air
or where metal fillings or dust particles are present, wear
safety glasses to prevent eye injury.

3. TOOLS, EQUIPMENT AND MATERIALS

TOOLS

It is obvious that the amateur repairer does not require
hundreds of dollars worth of tools to repair a small dent in
a fender, therefore the type of repair required should be
assessed and the tools required to complete the job should
be purchased only. In many instances a tool may be fab-
ricated or adapted from something found around the
house or garage.

As sensible selection of tools can greatly influence the
ease and quality of work performed, it is good advice to
purchase the highest quality of tools that can be afforded.
Tools which bear the makers name are usually best. The
cheaper variety of tools should be avoided as their useful
life can be surprisingly short.

To ensure that all hand tools sce out a normal working
life tool care is also very important. Atter each job under-
taken all tools should be thoroughly cleaned.

If the tools are to be stored for any length of time it is
also good policy to wipe them over with an oily cloth. To
prevent hand tools and other equipment from becoming
mislaid and to ensure uncluttered working surroundings
all tool$ should be stored in a tool box.
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PLANISHING HAMMER

A 1

PICK HAMMER

FENDER BUMPER

/" 304/342
Assorted panel beating hammers.

The following list of basic tools should familiarize the
lay person with the tools used in bodywork repairs:

Planishing hammer — the most commonly used tool
in panel beating. This hammer is mainly used with a dolly
for the final smoothing process of a panel repair.

Shrinking hammer — this hammer is similar in
weight and shape to a planishing hammer except that the
faces have a regular patterned rough finish.

Pick hammer — this hammer can be used in place of
a planishing hammer to bring down high spots of a panel
surface.

Ball pein hammer — used for general work in con-
junction with chisels, drifts etc.

Fender bumper — used for general roughing out of a
panel where access is limited.

File hammer — this tool is useful in repairing large
areas of damage at one time and is used in conjunction
with a hand dolly.

Hand dollies — hand dollies are cast iron or steel
blocks which are available in various shapes and sizes.
They are used in conjunction with a planishing hammer to
remove dents and damage from panels.

BALL PEIN HAMMER

COPPER HAMMER

#

304/339

Ball pein hammer, copper hammer and mallet.
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Cold chisels — a good range of cold chisels is an ad-
vantage when carrying out bodywork repairs. The chisels
when used on sheet metal should have a very sharp and
drawn out cutting edge.

Caulking chisels — very simply a caulking chisel is a
cold chisel with a rounded or blunt end and is used for re-
pairing body creases and sculptured panels.

Tin snips — used for cutting sheet metal and are
available in left and right handed types and various sizes.

Flexible panel file — this tool is used for a variety of
tasks and the blade can be altered in contour to adapt to
the shape of almost any panel. Various replacement blades
are available for the file to allow the planishing of a panel
or the smoothing of body filler.

BODY SPOONS

/w/ / ) \\\
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HAND DOLLIES

Assorted hand dollies and body spoons.

Radius body file — similar in function to the flexible
nanel file except that the curve of the file blade is fixed.

Hacksaw — used for cutting sheet metal whether it is
in sheet form or box sections.

G clamps — available in numecrous sizes, ideal for
holding pieces of metal or box sections together while
welding, brazing or rivetting.

Pry bars — variety of functions, mainly uscful for
pulling a non structural panel back into its approximate
shape. Also known as crow bars.

Serapers — used for removing old paint after paint
stripper has been applied.

. HACKSAW COLD CHISELS

- / 304/335

Hacksaw, tin snips and cold chisels.
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G CLAMPS

VICE GRIPS

304/346

G clamps and vice grips.

Mallet — constructed of wood, useful for working
metal while reducing the risk of stretching the metal.

Copper hammer — a useful hammer which can be
used preceding a mallet to rough out a damaged panel.

Body spoons — used in the same manner as dollies,
but have the advantage of being able to reach into con-
fined areas.

Cheese grater file — used to remove excess body filler
before the filler has completely hardened.

304/225

C - s

Pry bars.

Speed file — a wooden file to which coarse abrasive
paper can be attached.

In bodywork and paintwork repairs it will also be
necessary to have a basic kit of hand tools ie: spanners,
screwdrivers, pliers etc to remove various body and trim
components to facilitate repair procedures. Refer to
Tools - Equipment - Safety in the front of this manual.

304/235

A. Speed file. B. Flexible panel file.
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304/275

Scrapers.

EQUIPMENT

The large initial expense of purchasing the equipment
required for bodywork and paintwork repairs can be
avoided if the equipment can be borrowed from someone
or rented from a reputable equipment hire firm. In some
instances though the convenience of having the equipment
on hand at all times may warrant its purchase.

The following list of equipment is reccommended for
the efficient repair of bodywork or paintwork:

Air compressor — used for supplying a constant
pressure of air to a spray painting gun or various air ope-
rated tools ¢g: air chisel, impact wrenches ete.

Pressure regulator /filter — used in conjunction with
the air compressor to regulate the air pressure and rid the
air of all impurities.

Oxy/acetylene welding outfit — invaluable when
carrying out bodywork repairs, can be used for welding,
brazing, soldering, stretching, shrinking, forming and
cutting metal.

Hydraulic body jack — not an cssential picce of
equipment and can be successtully substituted by a mecha-
nical lift type jack on minor repairs. Attachments for the
body jack can be either purchased separately or fabricated
from scrap water pipe and fittings.

304/215

Slide hammer and P. K. screw attachment.

Slide hammers — available as kits or individually and
come in a range of sizes and attachments. Particularly
useful where access to the rear ot a panct s not possible.

Disc sander — used primarily for cleaning the metal
surface of old paint and rust and removing excess metal
from a weld.

304264

Multi-purpose sanding, grinding or polishing machine.
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304/268

Orbital sander.

CHUCK KEY

304/279

Power drill and chuck key.

Orbital sander — used primarily for smoothing areas
of body filler and as a substitute for the body file.

Power drill — variety of uses including; drilling out
spot welds, drilling holes, drilling out rivets, etc.

Polisher — used in the final stages of repainting to
bring up the lustre of the paint finish, is used in conjunc-
tion with a cutting or polishing compound and a lamb-
swool pad.

Riveting gun — when used in conjunction with rivets
can prove invaluable for simplifying the joining of metal
panels.

Breathing mask — used to prevent the inhaling of

Riveting gun and kit.

ENAMEL NIPPLE ﬂ\AIR CONI\{iCTION
P,

MATERIAL
ADJUSTMENT

FLUID CONTAINER

304/266

Low pressure spray gun fitted with enamel nipple.

body filler dust, paint dust or paint fumes while carrying
out bodywork or paintwork repairs.

Spray gun — used for applying primer or paint to
metal panels.

Spray putty gun — used to apply spray putty to
panels. This spray gun is not interchangeable with a con-
ventional spray gun.

In bodywork repairs it will also be necessary to have
certain pieces of equipment not directly related to body-
work repairs eg: hydraulic jack, chassis stands etc. Refer
to Tools - Equipment - Safety in the front of this
manual.

MATERIALS

A large variety of materials are required when carry-
ing out bodywork and paintwork, repairs. The following
list covers the common materials required and their appli-
cations:

Masking tape and paper — used 10 protect or cover
undamaged body panels or trim during repair or painting
operations.

Abrasive papers (Wet or dry paper, sanding discs,
etc.) — various types of abrasive paper, sanding sheets
and sanding discs are used to carry out bodywork and
paintwork repairs.

Paint stripper — used when the complete removal of
the paint finish is required.

Plain soap — used as a lubricant and cleaning agent
when rubbing back the paint surface.

Steel wool — can be useful in the many operations
involved in bodywork and paintwork repairs.

304/602

Abrasive paper and rubber block.
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~ . One-Pack
Etch Prime.

304/513

Materials used in surface preparation.

Body filler — this material is known by many names,
basically it is a two part putty which is used where an
indent, crease or scratch in a body panel is too deep to be
rectified by using a spray or stop putty.

Deoxidising agent — normally an acid based cleaner
and conditioner, which removes rust, eliminates the rust
inducing agents and leaves the metal surface clean and
ready for painting.

Etch primer — used to promote the adhesion of
primer surfacers to bare metal surfaces.

Wax and grease remover — a cleaning solvent used
for the removal of wax, grease, tar and silicone polishes
from painted surfaces.

Primer/surfacer — used as a base coatl to promote
the adhesion of the paint finish to previously painted and
small bare metal surfaces. Also used as a base for stop and
spray putties as they will not adhere to bare metal surfaces.

Stop putty — used as a filler for removing indenta-
tions, disc and file marks and nicks before painting a body
panel. Stop putty is applied using a rubber squeegee or
flexible putty knife.

Spray putty — serves the same function as stop putty
except it is applied using a special spray gun.

Thinner — used to ‘thin down’ the various types of
paint, primer surfacer and stop putty available. The cor-
rect type of thinner must be used for each application.

Paint — numerous types of paints are available
which exhibit different dyring and final finish properties.
The type of paint used on the original paint finish should
be taken into consideration when selecting a paint type for
refinishing as some types of paint are not compatible. The
subject of paint type is best discussed with your local paint

3D Primer
- Surfacer i

304/517

Materials used in preparing the surface for the final paint
finish.
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Materials used in applying the final paint finish.

suppliers. For minor paint repairs it may be possible to
purchase the correct color and type of paint in an aerosol
can.

Blending clear — used as a base coat where only a
part of a panel is to be painted. Blending clear promotes
the adhesion of the new paint to the original painted sur-
face without using a primer surfacer.

Clear lacquer — used as a top coat on certain types of
paint finishes.

Cutting compound — two types of cutting com-
pound are available, one is used by hand and the other 1s
used with a buffing machine. This product is uscd to re-
move orange peel and overspray and to produce a lus-
trous, glossy finish.

Polish — used after cutting compound to remove the
marks from the paint finish caused by the cutting action,
polish also provides a protective coating for the paint.

;h' a0 | C()B#lgg't%d
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Materials used for finishing off.

Wax — may be applied after polishing to provide
extra protection for the paint finish.

Caulking compound — uscd as a scaler to prevent the
entry of water and dirt into body scams. Preferably a non-
hardening compound.

Underbody sealer — uscd o cover and seal bare sur-
faces on the underside of the vehicle after the completion
of a repair. Acts as an anti-rust agent and a sound
deadener.

Glass Reinforced Plastic (GRP) — more commonly
known as fibreglass has a multitude of uses. 1deally suited
as a filling medium for large holes and tears in metal
panels. Consists of a woven glass matting which is impreg-
nated with a polyester resin which hardens when set.

Bleeder Sealer — sprayed over the top of the
primer /surfacer when it is applicd to maroons and reds.
Prevents the pigments present in these colours bleeding
through and staining the final pam: finish.
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4. RUST REPAIRS

CAUSES AND PREVENTION OF RUST

Rust is the corrosion which attacks the surface of iron
and its alloys when it is exposed to oxygen and water.

Modern vehicles with their all steel bodies and unitary
body construction are particularly susceptible to rust. The
various holes, ledges and recesses etc. which are part of the
modern vehicle are traps for road dirt which when wet can
retain moisture for several days.

Recently vehicle manufacturers have provided greater
protection from rust at the manufacturing stage. The
manufacturers have treated the vehicle bodies by varying
methods including immersing the entire body in a rust pre-
venting paint. A bitumen based sealer and sound deadener
is also a popular method for preventing rust.

To prevent rust, ensure that road dirt is not allowed to
build up anywhere on the vehicle and any bare metal
caused by accident damage or stones is quickly treated and
sealed. Also ensure that all body water drain holes are kept
free of any obstructions.

{304/611

View of fender showing extensive rust penetration.

TO REPAIR RUST DAMAGE

Two methods of repairing rust damage can be
employed: (1) Cutting away the affected panel and re-
placing it with a new panel or section. (2) Filling the af-
fected area with plastic body filler, fibreglass matting and
resin or a metal patch.

Unless the rust affected panel is only bolted to the
vehicle, the amateur repairer should not attempt to repair

304/609

View of panels showing rust penetration in the outer
skin.
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rust damage by replacing the affected panel or section.
The job of welding on a new panel or welding a new
section into a panel is best left to a professional panel
beater.

For replacement of rust affected panels refer to the
appropriate heading later in this manual.

Structural rust in a motor vehicle can render the vehi-
cle unsafe and as such should only be repaired by a pro-
fessional panel beater.

HOW TO REPAIR RUST DAMAGE USING PLASTIC
BODY FILLERS

Light Panel Penetration

Plastic body fillers can be used to repair rust where the
panel penetration is not too severe i.e. no large holesin the
metal.

304/478

= N\RUST BUBBLES UNDER PAINT

View of rusted area of panel prior to commencing repair
operations.

(1) Using a paint stripper, disc sander or scraper
remove all traces of paint or underbody secaler from the
rusted area and its surrounds on the front and rear of the
panel.

(2) Treat the rusted area with a rust converting
liquid.

(3) Where necessary, using a ball pein hammer
gently tap down the rust affected area of the panel until it
Is approximately 3mm below the level of the surrounding
panel.

(4) Restore the panel to its correct level by using

Using a disc sander to remove all traces of paint from the
rusted area and its surrounds.
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In some cases a hand drill may be used to remove all
traces of rust from the areas of penetration.

2 304/487

Using a ball pein hammer to tap down the rust affected
area.

I304/500

Applying the deoxidising agent/rust convertor to the
rusted area.

plastic body filler as described under the appropriate
heading later in this manual.

NOTE: Ensure that the body filler is forced
through the holes in the affected area of panel
to provide a good bond.

Extensive Panel Penetration

Reasonably large holes in a panel can be effectively
repaired using the following method:

(1) Using a paint stripper, disc sander or scraper
remove all traces of paint or underbody sealer from the

rusted area and its surrounds on the front and rear of the
panel.

(2) Where necessary, cut any heavily rusted areas
from the panel using tin snips.

NOTE: Do not attempt to fill an overly large
hole with body filler as the structural strength
of the panel could be affected. If the hole is too
large to be filled with plastic body filler or a
small metal patch as later described, the
vehicle should be taken to a competent panel
beating shop where a new metal piece can be
welded in.

(3) Treat the rusted area with a rust converting
liquid.

(4) Using a ball pein hammer tap down the edge of
the hole, this will provide a tapering edge to the hole thus
promoting the adhesion of the body fitler.

(5) Cut a piece of perforated metal or close mesh
wire screen to a size approximately 15mm larger than the
hole to be filled.

PANEL
PERFORATED METAL - -
— // T
A= ‘
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BODY FILLER

Line drawing showing correct relationship of body filler,
perforated metal and panel.

(6) Mixup a small amount of body filler following
the manufacturers instructions and apply a small quan-
tities of the filler to the perimeter of the perforated metal
or wire screen.

(7)  Place the perforated metal or wire screen over
the hole, but from the rear of the panel and push it firmly
into place.

(8)  Allow the body filler to set, mix up & quantity of
body filler following the manufacturers instructions and
apply it to the affected area of panel and finish off as
described under the appropriate heading later in this
manual.

NOTE: Ensure that the body filler is forced
through the holes in the perforated metal or
wire screen to provide a good bond.

HOW TO REPAIR RUST HOLES USING
A FILL-IN-ONE TYPE PRODUCT

As an alternative to the previously described methods
of repairing rust holes the following procedure may be.
followed:

(1) Using a paint stripper, disc sander or scraper
remove all traces of paint or underbody scaler trom the
rusted area and its surrounds on the front and rear of the
panel.

(2) Where necessary, cut any heavily rusted arca
from the panel using tin snips.

NOTE: Do not attempt to fill an overly lurge
hole with body filler as the structural strength
of the panel could be affected. [f the hole is too
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large to be filled with body filler or a metal
patch as later described, the vehicle should be
taken to a competent panel beating shop where
a new metal piece can be welded in.

(3) Treat the rusted area with a rust converting
liquid.

(4)  Using a ball pein hammer tap down the edge of
the hole, this will provide a tapering edge to the hole thus
promoting the adhesion of the body filler.

(5) Using masking tape secure the acetate sheet pro-
vided in the repair kit squarely over the hole to be filled.

ACETATE SHEET

MIXING BOWL
SPREADER
BODY
FILLER
i
SPATULA— |

304/273

HARDENER

Contents of Fill-ln-One body filler kit.

(6) Using of felt tipped pin draw the outline of the
hole on the sheet.

(7) Mix a quantity of filler as described in the
manufacturers instructions of the product being used.

(8) Remove the acetate sheet from the panel lay it
on flat surface and apply the filler to the sheet ensuring
that it is kept within the drawn outline of the hole.

NOTE: Apply the body filler to the sheet on
the opposite side to which the outline of the
hole has been drawn.

()  Apply the acetate sheet and filler to the hole en-
suring that the drawn outline matches the outline of the
hole.

(10) Tape the sheet into position while stretching it
gently to ensure a smooth finish.

(11) Allow the filler to dry for the recommended
amount of time, then peel off the acetate sheet.

Any excess filler can be removed using a wet or dry
abrasive paper and liberal quantities of water.

(12) Any hollows or holes in the filler may be built up
using a fresh mixture of body filler applied with a spatula.

HOW TO REPAIR RUST HOLES USING A
SOLDERED METAL PATCH

As an alternative to the previously described methods
of repairing rust holes the following procedure may be
followed: )

(1) Using a paint stripper, disc sander or scraper
remove all traces of paint or underbody sealer from the

View of rusted panel after it has been cut back using a
disc sander.

rusted area and its surrounds on the front and rear of the
panel.

(2) Where necessary, cut any heavily rusted areas
from the panel using tin snips.

(3) Treat the rusted area with a rust converting lig-
uid and clean the metal thoroughly.

(4) Using tin snips, cut a suitable piece of metal
from an old panel or metal sheet ensuring that it is appro-
ximately 10 mm larger than the hole to be covered.

(5) Using a suitable acid based flux treat the metal
patch and the panel as described in the manufacturers
instructions.

(6) Using a blow torch or oxy torch, heat the metal
patch and panel in turn and flow a small amount of solder
onto the mating surfaces.

(7) Place the metal patch centrally over the hole,
hold the patch in place with a screwdriver and heat the
patch and panel until the solder melts and bonds the patch
to the panel.

NOTE: Hold the patch in place with the screw-
driver until the solder has solidified com-
pletely.

304/813

Apply the heat to the solder coated metal patch while
holding it in place with a screwdriver.
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(8) Once the solder and areas of metal have cooled
completely, tap down the area of the patch until it is flush
with the surrounding area of panel.

(9) Removeall traces of flux and excess solder from
the repaired area.

(10) Fill any indentations in the surface using body
filler and finish off as described later in this manual.

5. PANEL DAMAGE

WORKING METAL

Introduction

There are many operations required to completely
rectify any damage to a body panel. The actual working of
the damaged panel with hammers, dollies etc, is an impor-
tant aspect of any repair job.

The need to analyse the extent of damage and its
origin is an important aspect of the repair job. It is a waste
of time trying to repair any damage starting at the point of
impact, unless the damage is very minor, without relieving
any strain in the surrounding metal. In some cases where
the damage is minor and the strain around the damaged
area is equal the panel may possibly be completely restored
by bumping out the damage with the hand.

The various operations required to repair damaged
body panels are described under the following headings.

CREASE

View of vehicle showing extent of panel damage prior to
commencing repair operations.

Roughing Out

Roughing out is the first step in the repair of any ma-
jor panel damage. Its main function is to bring a damaged
panel into something resembling its proper shape prior to
hand bumping.

A copper hammer is used initially on the areas of

severest damage, always taking care not to stretch the
metal.

NOTE: Before starting to rough out the panel
damage, ensure that there is sufficient space
behind the panel in which to work. If neces-
sary, remove all trim and thoroughly clean the
underside of the panel to remove all traces of
dirt or underseal.

&

Roughing out the damaged area using a mallet.

2

Using the copper hammer strike blows from the
underside of the panel to the centre of cach large dent, but
do not attempt to fully repair the damage at this stage as
stretching of the metal will result.

Once the panel is starting to form a state resembling its
original shape, the copper hammer should be changed for
a mallet which can be used to remove even more damage
but lessening the chance ot stretching the metal.

On sections of damaged panel which normally have a
curve it can prove advantageous to usc a body spoon in
conjunction with the copper hammer to return the metal
to its correct shape without causing additional dents.

Having roughed out the arcas of greatest damage and
the panel is beginning 1o resemble sts onginal shape the
next step in the repair procedure is hand bumping.

Using a caulking chisel to restore the damaged panel to
its original contour.

How to Use a Slide hammer

The use of a slide hammer to pull out a damaged panel
may prove necessary where aceess to the rear of the pancl
is not possible.

Care should be exercised when using a shde hammer
as it can be very casy to tear or streteh the metal panel.

Various methods of attachment ure possible with the
slide hammer, the two most poputar methods being; (1)
Attaching the slide hammer 1o the cdee o seam ol a dam-
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Using a slide hammer with a hook type attachment.

aged panel. (2) Drilling a hole in the damaged panel and
screwing a self tapping (P. K.) screw attachment on the
slide hammer into the hole.

In the cases where a slide hammer is necessary it may
also not be possible to planish the panel to a smooth sur-
face so a body filler will have to be used.

Because of the slide hammers limitations it should
only be used to ‘rough out’ a panel.

Hand Bumping

Hand bumping while being a relatively simple opera-
tion requires more care to be taken than when roughing
out.

The object of hand bumping is to reduce the damaged
arca still further and at the same time working the panel to
the original shape.

Select a dolly with a head approximately the same
shape and of a lesser radius curve than the panel being
repaired.

NOTE: It may be necessary to change the type
of dolly used during the repair operation if
there are different contours in the same panel.

Place the dolly on the underside of the panel with its
head pushed hard up against the ridge of a buckle. Using a
mallet lightly strike the opposite side of the panel directly
over the area supported by the dolly. Using this procedure
the dolly is used as an anvil.

[ 306/367 IS

Using a hand dolly to hand bump the damaged area.

View of the damaged area after completion of the
roughing out and hand bumping operations.

After each blow of the mallet, move the mallet and
dolly over and around the area of buckling, ensuring that
at all times the dolly is directly below the area struck by the
mallet.

Where necessary to raise arcas that arc below the level
of the surrounding panel the dolly can be employed to
bump up the depressed arca. Where the depressed area is
extensive a wide body spoon may be employed.

Once the hand bumping operation is completed and
the entire panel is beginning to assume its normal shape,
the series of minor indentations that remain may be re-
moved by the method called planishing.

Planishing

Planishing is the method used to fully restore a dam-
aged panel to its original shape. Planishing is used after the
roughing out and hand bumping operations of an exten-
sively damaged panel or for the repair of minor panel
damage.

When damaged arcas cannot be planished due to
limited access, the damaged arca may be restored to its ori-
ginal finish using body filler as described under a later
heading.

Planishing is similar in procedurc to hand bumping

Using the planishing head of a panel beating hammer to
repair the damaged area.
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Removing the old paint finish from the damaged area
using a disc sander.

except that a specialised type of hammer is used and much
lighter blows are struck. Light blows are essential in
planishing as heavy blows may cause stretching of the
metal which would necessitate hot shrinking.

Place the dolly under the area to be worked and lightly
strike the panel directly above the dolly using the planish-
ing hammer. Move the dolly and hammer over the dam-
aged area to reduce the buckles and indentations.

By using the hand to ‘feel’ the panel during the
planishing process any high or low spots can be felt and
removed by planishing.

Where necessary to raise areas that are below the level
of the surrounding panel the dolly can be employed to
bump up the depressed area.

NOTE: It is recommended that only a small
section of panel be planished at one time.

When you are satisfied that a section of damaged
panel is reasonably smooth, the area should be cleaned
with a body file or disc sander until bare metal is showing.

NOTE: Take care when cleaning a section of
panel with the body file or disc sander as flat
spots can develop. Do not remove more metal
than is necessary to clean the section.

The cleaning procedure will also assist in showing up
any low spots on the panel. Low spots will show up im-
mediately as areas where the paint has not been removed.

304/457

Using a pick hammer to bring down any high spots in the
damaged area.

The planishing procedure should be repeated until as
many low spots as possible are removed.

To assist in obtaining a good surface finish when
planishing, the face of the planishing hammer should be
smeared with turpentine or ordinary machine oil.

Ensure that the faces of all hammers and dollies are
free from surface blemishes otherwise any imperfections
on the tool faces will be transfered to the panel.

When you are satisfied that the panel is returned to its
original shape and surface finish it is now ready to be
painted.

HOT SHRINKING

Description

Hot shrinking is possibly the single most important
operation of any panel repair. Because of the properties of
steel any deformation of a panel will cause the metal to be
stretched. Hot shrinking is normally the method used to
remove any stretching from the metal.

The shrinking process is achieved by bringing the
stretched metal into a common area and then, by applying
heat to this area, the metal is upset, which reduces the
metals surface area causing it to shrink.

Tools and Equipment Required

Before commencing the job all the tools and equip-
ment required to carry out the process should be placed
conveniently so that they will fall quickly to hand when
required.

The tools and equipment required to carry out the hot
shrinking process are as follows:

Oxygen /acetylene welding outfit.

Mallet.

Planishing hammer.

Dolly.

Wire Brush.

Scraper.

Damp cloth.

The oxy/acetylene welding outfit is the medium used
to apply the heat.

The mallet is used because its large soft surface avoids
stretching the panel unnecessarily.

The planishing hammer is used tor the final smooth-
ing process of the metal surtace.

The dolly, which should have fess of a curved surtace
than the panel, is used in conjunction with the mallet or
planishing hammer.

The wire brush is used to remove any burnt paint
which may tend 1o flake off and burn the operator during
the shrinking process.

The scraper is used to remove any underbody sealer or
sound deadening material from around the area 10 be
heated to prevent it igniting.

The damp cloth i1s used to localise the heat so pre-
venting warpage of the surrounding undamaged arca.

Application of the Heat

When applying heat to the arca of the panel to be
shrunk care must be exercised to reduce the spread of heat
throughout the pancel surrounding the *hot spot’. The
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Line drawing showing the suggested sequence of hot
spots to shrink a stretched area of panel.

spread of heat is best controlled with a damp cloth applied
to the surrounding areas. To minimise the possibility of
spreading the heat through the panel a hot flame is
required so that the heating is done quickly.

The tip size recommended when using a standard
blowpipe is a number 10.

The flame should be held with the cone of the flame
not quite touching the panel and at 90 deg. to the surface.
Care must be exercised when using this method to heat the
panel as it is quite easy to blow a hole in the panel.

The size of the hot spot is critical, for effective
shrinking of the metal the hot spot should be no larger
than 12 mm in diameter. The area of the hot spot should be
heated until it is a bright red.

CONE OF FLAME

_—Z
. — -

// LIMIT OF HOT SPOT

LINE OF PANEL
AFTER SHRINKING

o

/

304/LD24 PANEL

Line drawing showing correct positioning of oxy/acety-
lene flame for shrinking a stretched area of panel.

To Shrink Metal

(1)  Using the oxy torch make the first hot spot in
the centre of the stretched area.

(2)  Quickly hold the dolly directly under the hot
spot and using the mallet, hammer the area around the hot
spot. This will force the surplus metal into the area of the
hot spot.

(3)  Ensuring that the hot spot is still a dull red, and
using the mallet, hammer directly onto the hot spot,
thereby upsetting the metal and removing the gathered
excess meta:.

(4) By repeating the above operations in ever in-
creasing circles around the original hot spot the stretching
of the panel can be eliminated.

BOdy — Part 2

GATHERED METAL

f
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PANEL
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Line drawing showing dolly correctly positioned for the
reduction of the gathered metal in the centre of a shrink
area.

NOTE: After each shrinking operation cool
the panel using a damp cloth.

(5) Once the shrinking process has been completed
planish or fill the remaining surface imperfections.

NOTE: When shrinking areas on panels witha
concave surface it is advisable to work from
the inside of the panel as the outer surface of
the panel will not be marked and a more effec-
tive shrink will be obtained.

6. PANEL REPLACEMENT

In some cases of panel damage where the panel is
simply bolted to the vehicle it may prove cheaper to pur-
chase a second hand panel from a wreckers yard and re-
place the panel complete. Ensure that the panel being
purchased is in a sound condition ie: no hidden rust or €x-
cessive amounts of body filler from a previous repair job.

PRECAUTIONS

(1) Remove all trim and lamps cte. from the old
panel before removing it from the vehicle.

(2) Take care when removing the retaining nuts or
bolts as they may be scized on their threads due to rust.
Normally a liberal amount of penetrating oil applied to the
nut or bolt will free it up.

(3) Where possible mark the installed position of
the panel, especially in the cases of doors ci¢, to ensure
correct alignment on installation.

(4)  Ensure that there is no damage to the underlying
structure and supports of the pancl being renewed. If

S

304/382

Applying caulking compound to the mounting surface of
a replacement panel.
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View of vehicle showing the panels correctly aligned.
The gap between the panels should be even at all points.

damage is evident it must be repaired before the replace-
ment panel is fitted.

(5) Before installing the replacement panel, clean
all mating surfaces on the vehicle and the panel and apply
a suitable sealer to the mating surfaces to prevent the in-
gress of dirt or water.

(6) Using the surrounding undamaged panels as a
guide adjust the position of the panel until the gaps be-
tween the adjoining panels are uniform.

7. PLASTIC BODY FILLERS

DESCRIPTION

Plastic body fillers although not as strong as lead have
the advantage of ease of application and finishing off.

Where heat is necessary to apply lead to a metal sur-
face, plastic body fillers are simply wiped on after the
hardening agent is mixed in.

HOW TO USE PLASTIC BODY FILLERS

(1) Ensure that the area to the filled is completely
cleaned of all paint, dirt, grease and oil etc.

(2) Usinga suitable clean, flat area mix the required
amount of filler and hardener as per the manufacturers
instructions.

(3) Using a suitable squeegee, and a small amount

Mixing plastic body filler on a flat pane of glass.

304/455

Applying the plastic body filler to the damaged area
using a rubber squeegee.

304/388

Using the blade from a flexible body file to remove
excess plastic body filler.

304/385

Smoothing the plastic body filler using an orbital sander.
of filler at a time, apply the filler 1o the panel until the filler
is built up slightly above the level of the surrounding
panel.

NOTE: The body filler should be applied as

quickly as possible as it becomes impossible to

work into indentations if it hardens too much

before application.

4) Allow the filler to harden slightly and if neces-

sary remove any excess filler using u cheese grater file or
flexible body file blade.
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View of the repaired area prior to applying the
primer/surfacer. Note the properly feathered edges.

(5) Allow the filler to harden completely and re-
move any excess filler using coarse abrasive paper with a
wooden block as a backing or alternatively by using a
speed file or orbital sander.

NOTE: As body filler shrinks as it hardens it
may be necessary to apply a second layer if it
sinks below the level of the surrounding panel.

(6) Using 320 grade wet or dry abrasive paper witha
rubber block as a backing, and using liberal amounts of
water, smooth the body filler until it is level with sur-
rounding panel.

NOTE: The 320 grade paper can also be used
to feather the edge between the repair area and
the surrounding paintwork.

Where low spots or holes are evident in
the finished filler, it will be necessary to apply
another coating of filler to raise the surface to
the correct level.

8. FUNDAMENTALS OF SPRAY PAINTING

PREPARING A WORK AREA

A special area should be set aside for the painting of
the vehicle, ideally the area should be under cover, flat,
well lit with natural light, dust free, well ventilated and
large enough to permit easy access to all areas of the vehi-
cle. Local council regulations and the affect of spray
painting on neighbours should also be taken into account.
A clean water supply is also desirable to assist in the wet
sanding process.

SELECTING AN AIR COMPRESSOR

To carry out satisfactory spray painting, adequate
supplies of clean, moisture free compressed air is neces-
sary. The type of compressor required for the job to be
undertaken is best discussed with the supplier from whom
the compressor is to be purchased or rented.

NOTE: If purchasing an electric motor type
compressor, it is recommended that a com-
pressor with an automatic cut out switch be
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purchased to prevent unnecessary running of
the motor and compressor.

The compressor should be drained of water before
and after each use.

PRESSURE REGULATOR/FILTER

The pressure regulator /filter is an essential piece of
equipment which supplies a constant head of pressure and
clean moisture free air. As most compressors are capable
of a much higher pressure of air than is required the
pressure regulator is used to lower the pressure available to
the spray gun.

As a clean moisture free supply of air is necessary for
spray painting the filter is an essential requirement. The
filter should be periodically drained of water and cleaned.

AIR HOSES

An air hose that will reach from the air compressor
easily to any part of the vehicle is necessary. Ideally the
hose should be reinforced nylon or rubber with an inside
diameter of 8 or 9.5 mm.

The inside diameter of the hose should not be less than
8 mm as excessive pressure drop will occur.

The air hose should always be cleaned of all dirt,
water and oil etc after each use. Never run over, kink or
exert a sharp pull on the hose.

PRESSURE ADJUSTER

PRESSURE OUT PRESSURE IN

QUTLETS

DRAIN TAP
304/420

Air pressure regulator/filter.
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SPRAY GUNS

Description

The automatic paint spray gun is a delicate piece of
equipment and as such should be treated with care.

The spray gun uses air to atomize the paint into a
sprayable mixture. The gun can be fed with paint by suc-
tion, pressure or gravity. The spray gun normally used for
general spray painting is a suction feed type with an under-
slung one litre paint container. In this type of gun the paint
is sucked from the container by the air stream which is
directed by the air cap at the front of the gun.

AIR NEEDLE

RING AIRCAP
FLUID NEEDLE

SPRING

”
= b, S

FLUID CONTAINER

KNOB

i TRIGGER ¥

i p
ONNECTION
™ AIRC

FEED TUBE

304/260

Dismantled view of spray gun main components.

The main component parts of the spray gun are as
follows:

(1) The air cap or nozzle which has a variety of
functions ie: atomizing the paint, controlling the spray
width and pattern and providing the suction to lift the
paint from the container.

(2) The fluid tip or nozzle, which is located directly
beneath the air cap, metres the correct amount of paint
required.

(3) The needle which is located behind and projects
into the fluid tip. The needle is connected to and is
controlled by the trigger. The needles function is to meter
the paint flow through the gun. On some types of spray
gun the needle also controls the air flow.

Maintenance

The spray gun must be spotlessly clean if it is to func-
tion correctly, as the smallest obstruction can cause the
gun to malfunction. The following cleaning procedures
should be observed at all times:

(1)  After every use of the spray gun the.paint con-
tainer should be emptied and washed out with the correct
type of solvent for the paint being used.

(2) Ptace some clean solvent into the cleaned paint
container, nstal the container and blow the solvent
through the gun until all paint is removed.

(3) Using a solvent damp rag thoroughly clean the
air cap. Press the rag up against the air cap and squeeze the

Sometimes clogging of the spray gun can be cleared by
holding a rag over the air cap and squeezing the trigger.

trigger, this will force air back through the paint passages
in the gun, assisting in the cleaning process.

(4) Using the solvent damp rag thoroughly clean
the exterior of the gun.

(5) Lightly apply machine oil to all the moving
parts.

NOTE: Never completely immerse the spray
gun in solvents, as this will cause damage 10 the
packing glands and sealing washers.

Do not use wire (0 clean the jets in the air
cap if they become blocked as this will enlarge
the jets to the detriment of the guns operation.

HOW TO USE A SPRAY GUN

The correct stroke of the spray gun is made by holding
the gun 150 to 200 mm from the surface and at right
angles. The full stroke of the gun should always be parallel
to the surface thus ensuring an cven build up of paint over
the entire surface.

If the gun is held too close to the surface, exeessive
amounts of paint is deposited causing runs and sags. 1f the
gun is held too far from the surface a dry spray and exces-
sive overspray results.

Each stroke of the gun should overlap the preceding
stroke by at least one quarter of its width, as the fan from
the gun tends to thin out at the edges.

View of the spray gun held at the incorrect angle when
spraying a vertical surface.
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/
UNEVEN PAINT DEPOSIT

104/LD13

A. Line drawing showing incorrect method of spraying a
panel.
B. Line drawing showing correct method of spraying a
panel. Dimension A = 150 to 200 mm.
C. Line drawing showing the correct spray gun triggering
procedure. Solid lines indicate where trigger is pressed,
broken lines indicate where trigger is released. Aim each
new stroke at the bottom of the previous stroke.

Tilting the gun up or down in relation to the surface
produces an uneven spray pattern and paint deposit.

If you are satisfied that you are using the spray gun
correctly but the deposit on the surface is too heavy or too
light it will be necessary to adjust the fluid feed via the
knob on the gun. Turn the knob slowly in the required
direction until the correct spray pattern is achieved.

The trigger which controls the gun should be squeezed
Just after the stroke of the gun has begun and should be
released just before the stroke of the gun ends. This
method prevents the build up of paint at the start and the
finish of each stroke.

View of the spray gun held at the correct angle when
spraying a vertical surface.

View of the spray gun held at the correct angle when
spraying a horizontal surface.

When spraying horizontal surfaces hold the gun at a
45 degree angle in relation to the surface. Start at the edge
closest to you and work away from the front edge. But
ensure that when holding the gun at an angle paint does
not leak from the fluid container seal.

Try your skill with the spray gun on an old unused
panel before attempting any work on the vehicle., Any pro-
blems with technique can then be easily rectified.

A few marbles placed in the paint container will assist
in keeping the paint mixed during the spraying procedures.

i
£

Checking the spray gun spray pattern and operationon a
test panel. The test panel in this case is a wooden box.

PAINTING WITH AEROSOLS

It is possible, where minor repairs are being carried
out, to avoid the cost of purchasing or renting spray paint-
ing equipment by using acrosol cans to apply the primer
and paint finish.

Although the use of acrosol cans is thought to be a
crude method of applying paint, if they are used correctly
they can supply a finished surface of comparable quality
to that possible with proper spray painting equipment.

Aerosol cans arc available in a range of colors match-
ing those of most popular makes of vehicle.

Precautions
(1) Ensure that the acrosol paint is compatible with
the original paint finish to which it is applied.
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304/610

Using an aerosol spray can.

(2)  Ensure that the paint is thoroughly mixed
before application. Agitate the can vigorously.

(3) Do not apply the paint too thickly as aerosol
paint tends to be very thin and will run or sag easily.

(4)  Blend the aerosol paint into the area surround-
ing the repair by at least 50 mm.

(5)  After each use of the aerosol can, invert the can
and press the trigger until paint ceases to flow from the
nozzle.

6) Allow at least two weeks drying time before
compounding the painted surface to blend it into the sur-
rounding area.

(7)  Follow the manufacturers directions fully when
using aerosols. Take note of all cautions.

(8) Do not puncture or incinerate aerosol cans, even
empty ones.

304/603

In some instances a suitable mask can be made to pre-
vent excessive overspray when using an aerosol can for
spot repairs.
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Some of the paint products that are available in aerosol
cans.

BRUSH TOUCHING

Brush touching is the method used 1o repair small
scratches and chips in a vehicle’s paintwork.

Touch up paint if not supplied with the vehicle can be
purchased from a new car dealer, paint supplier or auto-
motive accessories outlet. Touch up paint is normally
thicker than spraying paint and if thinning is necessary the
correct type of thinner must be used otherwise the paint
will be rendered useless.

A good quality, thin, camel hair brush should be
purchased to apply the paint.

To Brush Touch

(1) Clean the scraich or chip of any rust, accu-
mulated polish or dirt,

(2)  Mix the touch up paint thoroughly, and using
the brush apply several thin layers of paint to the scrarch or
chip until it is built up to the same level as the surrounding
paintwork.

(3)  Allow the new paint 10 harden for at least two
weeks.

(4)  Afterthe paint has completely hardened blend it
into the surrounding paintwork using a suitable cutting
compound.

9. PREPARING FOR PAINTING

TYPES OF PAINT

The most commonly used type of paint currently
available is acrylic lacquer as it is cusy (o apply, durable
and quick drying.

NOTE: Acrylic lacquer must never be spraved
over nitro-cellulose lacquer or air dried
enamel. Where it is necessary 1o apply acrviic
lacquer over nitro-cellulose lacquer or air
dried enamel it will be necessary to strip the old
paint from the vehicle completely.

1t will also be necessary to strip the entire
paint finish from the vehicle [f the paint has
evidence of humidity blisters, underlving rusi,
cracks or perishing.
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REMOVING EXTERIOR TRIM

Before starting any spray painting on a vehicle, itis a
good policy to remove any lamps, badges, mouldings,
rubbers etc from the area to be painted. It will be found
that polish, dust and dirt, to which paint cannot adhere,
are trapped under and around the edges of the
components.

Where exterior trim items are removed from the
vehicle it is a good idea to mark each component to ensure
that it is installed to its original position.

WASHING THE VEHICLE

After all the necessary exterior trim items have been
removed, it is good policy to thoroughly wash the vehicle
to remove any dust or dirt which may mar the finished
paint surface. It is recommended that only clean water be
used to wash the vehicle, but where stubborn stains persist
a little detergent may be added to the water to assist in their
removal.

NOTE: Where detergent has been used to
wash the vehicle ensure that all traces of the
detergent are rinsed from the vehicle.

Hosing out the dirt from the fenders is also
recommended to assist in preventing the possibility of dust
marring the final paint finish.

PAINT STRIPPING

Before stripping the paint from a panel or the entire
vehicle the following points should be taken into account:

(1)  Any body filler which is present under the paint
finish will be softened when it comes into contact with
chemical strippers and should therefore be renewed.

(2) After removal of the paint, areas of poor repair
or rust may become evident and should be repaired before
proceeding further with the repair job.

(3) Of the four methods of stripping paint ie. sand
blasting, dry scraping, mechanical sanding and chemical
strippers, chemical stripper is the easiest method available

to the amateur repairer.

Masking for Paint Stripping

The area around the panel to be stripped or remaining
exterior trim on a complete stripping job should be pro-
tected from the chemical stripper by the use of masking
tape and suitable paper.

It is recommended that a number of layers of masking
tape and paper be used to protect the components as the
chemical stripper if left on too long will soak through the
tape or paper.

The masking tape and paper should be removed and
discarded immediately the stripping is completed. Any
adhesive that remains after removal of the masking tape
can be removed using kerosene or mineral turpentine.

Using Chemical Stripper

(1y Place the vehicle in a shaded arca and away
from anything that may be damaged by splashes of strip-
per.

304/717

Applying chemical paint striper to the paint surface using
a brush.

(2) Mask the areas to be protected from the stripper
as previously described.

(3) Read the stripper manufacturers instructions
carefully and carry out any operations that are recom-
mended.

(4) Using asuitable brush liberally apply the striper
to the panel. Do not cover too large an area at one time as
the stripper may tend to dry out.

NOTE: Wear rubber gloves, protective cloth-
ing and eye protection at all times when han-
dling chemical stripper.

When stripping to the edge of a panel or
around a hole allow a border of unstripped
paint to remain, to lessen the risk of stripper
running inside the hole or the gap between the
panels.

(5) Allow the stripper 10 minutes reaction time then
apply a second coating.

(6) After allowing the second coat time to soak in,
use a square edged paint scraper 1o remove the loosened
paint.

NOTE: Have an old tin ready that will serve as
a waste container for the loosened paint and
the used stripper.

b e e e e e = T

304/413A

View of vehicle showing the correct border that should
be left after using chemical paint stripper.
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View of panel showing the paint stripper working on the
paint finish.

(7)  Move on to the next section (o be stripped after
the paint has been completely removed.

(8)  When all the stripping has been completed, any
remaining traces of paint or primer surfacer can be
removed with steel wool soaked in stripper.

(9)  Onceall traces of paint, except the paint around
the edges of the panel and holes, has been removed, thor-
oughly wash down the bare metal surface as recommended
in the paint stripper manufacturers instructions.

NOTE: Any traces of stripper allowed to re-
main on the surface will adversely affect the
new paint finish.

Using a scraper to remove the softened paint from the
panel.

(10) To remove the paint remaining on the edges of
the panel and holes, and to ensure a thoroughly cleancd
surface, wet rub or dry sand the surface using 120 (o 180
grade abrasive paper.

(11) Remove all masking tape and paper from the
vehicle and discard.

(12) Wash the entire stripped area using a wax and
grease remover as a final precautionary step to prevent
contamination. Apply the wax and grease remover liber-
ally, a small area at a time, and remove it from the sur-
face using clean rags before it has a chance to dry.

(13) Using compressed air, blow and wipe all dust,
dirt, cte. from panel joins, cracks, and door jamb arcas.
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Removing any remaining paint or primer surfacer using
steel wool soaked in stripper.

E 304/403
Using heat lamps to warm the panel before painting.

(14) Using the manufacturers instructions, treat the
bare metal surface with a deoxidisime agent to avoid the
possibility of rust being hidden m the pores of the meral.

NOTE: The deoxidising ugens also crehes the
surface of the metal ane leaves a rust imhibiting
phosphate coating which vreaily avssis in
primer adhesion.
(15)  Using heat lamps warn the hare metal surfaces
in preparation for priming.
(16) Referring to the munulaciurers mstructions
spray ong light coat of w suitable cteh primer o the entire
metal arca.

Applying etch primer to the bare metal surface.
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NOTE: Etch primer should be allowed to dry
for 10 to 15 minutes before applying the
primer /surfacer and should never be sanded.

(17) Apply primer/surfacer to the panel and apply
the paint color coats as described under the appropriate
heading.

10. SPRAY PAINTING

At this stage the surface to be worked on should be
either a bare metal surface with a coating of etch primer, a
repaired surface with a proportion of bare metal, body
filler and paint evident or a fully painted surface.

304/476

Cleaning down the repaired area prior to applying the
primer surfacer using wax and grease remover.

TO PREPARE THE SURFACE FOR THE
PRIMER/SURFACER

Bare Metal Surfaces

Bare metal surfaces with a coating of etch primer do
not require any further preparation before applying the
primer surfacer. Do not sand the etch primer.

Repaired or Fully Painted Surfaces

(1) Using an orbital sander and 120 grade abrasive
paper or 120 to 180 grade wet or dry paper with a rubber
block as a backing and liberal amounts of water, feather
back any paint edges, file marks, chips or scratches until a
smooth gradual edge is achieved.

304/453

Rubbing back the old paint finish using wet or dry
abrasive paper and liberal amounts of water.
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(2) Wash the entire area to be painted using a wax
and grease remover as a final precautionary step to prevent
contamination of the new paint. Apply the wax and grease
remover liberally, a small area at a time, and remove it
from the surface using clean rags before it has a chance to
dry.

MASKING

To Apply

The area around the panel to be painted or any re-
maining exterior trim or glass area on a complete respray
should be protected from any overspray by the use of
masking tape and a suitable paper.

Masking tape is available in a number of widths and
should always be firmly pressed into place to ensure that
no overspray can contaminate the surrounding surfaces.

To Remove

Allow the paint adequate time to dry, pull on one end
of the tape and remove the tape by gently pulling the tape
back over itself and away from the painted surface.

Do not allow the tape or paper to touch the freshly
painted surface.

Any adhesive that remains after removal of the
masking tape can be removed using kerosene or mineral
turpentine.

\
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Showing the correct method of masking tape removal.

TO APPLY THE PRIMER/SURFACER

The correct type of primer /surfacer must be used to
correspond with the type of paint that will be applied over
the top of it, and where applicable, the type ol paint to
which it is applied. Check with your paint supplier if in
doubt as to the type of primer/surfacer 1o usc.

(1) Thin the primer/surfacer according 1o the
manufacturers insructions.

(2)  Adjust the feed pressure to the spray gun
according to the spray gun manufacturers recommenda-
tions for primer/surfacer application.

(3) Apply two or three good heavy coats of the
primer /surfacer to the surface and allow them to dry
completely.

NOTE: The amount of time a primer/surfacer
requires to dry completely is dependent on the
type of primer/surfacer being used. Refer to
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Applying the primer/surfacer to the repaired area.

the primer/surfacer tin for the drying time
required.

(4) Before sanding back the primer surfacer, it is
advisable to apply a light mist coat of black paint over all
areas to be sanded. The mist coat will act as a guide when
sanding as it will remain in any low spots, marks or chips
making these imperfections readily apparent.

(5) Using 320 to 360 grade wet and dry or open cut
paper, sand back the primer surfacer until a smooth even
finish is produced.

NOTE: Do not sand through the primer /sur-
facer as the area will have to be reprimed.

(6) Where any low spots, marks or chips are evi-
dent in the primer /surfacer fill the imperfections using a
stop or spray putty following the putty manufacturers
instructions.

(7) Allow the putty to dry, sand it back using 180 to
220 grade abrasive paper, apply a coat or primer/sur-
facer to the puttied areas. Allow it to dry and sand it back
using the method previously described for the initial coats
of primer /surfacer.

(8) Where painting over maroons or reds it is ad-
visable to apply a few coats of bleeder sealer over the
sanded primer/surfacer to prevent the pigments in the
paints bleeding through and staining the new paint finish.

Applying spray putty to the repaired area.

304/406 3

Applying stop putty using a rubber squeegee.

»

Rubbing back the primer/surfacer using wet or dry
abrasive paper and liberal amounts of water.

NOTE: Do not sand bleeder sealer.

(9) The area is now ready tor the application of the
color coats.

TO APPLY THE COLOR COATS

(1) Wash the entire arca 1o be painted using a wax
and grease remover as a final precautionary step to prevent
contamination of the new paint. Apply the wax and grease
remover liberally, a small area at a time, and remove it
from the surface using clean rags before it has a chance to
dry.

NOTE: The correct type of paint must be used
to correspond with the type of primer /surfacer
over which the paint is being applied. Check
with your paint supplier if in doubt as to the
type of paint to use.

(2) Pour the paint into a larger container and thin it
according to the manufacturers instructions.

NOTE: Ensure that any pigment that remains
in the bottom of the paint tin is removed,
added to the paint and thoroughly mixed in.

(3) Strain the paint through muslin or an old
stocking to cnsure that all dirt and foreign matter is
removed.

(4) Spray a small amount of thinners through the



Straining the paint to remove all impurities.

spray gun to remove any foreign matter and to ensure that
it is functioning correctly.

(5) Adjust the feed pressure to the spray gun
according the spray gun manufacturers recommendations
for the type of paint being used.

(6)  Apply the color coats to the vehicle.

NOTE: As each type of paint requires a dif-
ferent spraying procedure and requires a dif-
ferent drying time, each separate procedure is
not covered in this manual. The correct pro-
cedure for the type of paint being used can be
obtained by referring to the paint supplier or
manufacturer.

(7) Remove the masking tape and paper from the
vehicle as previously described.

(8)  After the paint has been allowed sufficient dry-
ing time finish off as described under the relevant heading.

304/434

Applying the final paint finish to the repaired area.

11. SPRAY GUN AND SPRAY PATTERN
TROUBLE SHOOTING

FLUID LEAKING FROM NEEDLE
GLAND PACKING

(1) Gland nut loose: Tighten gland nut.
(2)  Gland packing dried out: Remove gland pack-
ing and sotten with a few drops of oil.
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(3) Gland packing damaged or worn: Renew gland
packing.

FLUID LEAKING FROM FRONT OF GUN

(1) Worn or damaged fluid tip seat: Renew fluid
tip.

(2) Clogged fluid tip passage: Clean fluid tip

passage.

(3) Needle gland packing too tight: Loosen gland
nut.

(4) Needle spring broken: Renew needle spring.

(5) Incorrect needle fitted: Instal correct needle.

AIR LEAKING FROM FRONT OF GUN

(1) Foreign matter on air valve or seat: Clean air
valve and seat.

(2) Air valve seat worn or damaged: Renew air
valve seat.

(3) Airvalvespring broken: Renew air valve spring.

(4)  Air valve stem sticking: Lubricate air valve
stem.

(5)  Air valve stem bent: Renew air valve.

(6)  Air valve gland nut too tight: Loosen gland nut
until air valve moves freely.

INTERMITTENT SPRAY

(1)  Fluid container empty: Fill container.

(2) Spray gun held at too great an angle - fluid
running away from pick up tube: Reduce angle of spray
gun.

(3) Obstructed fluid passages: Clean gun as pre-
viously described.

(4) Loose or damaged pick up tube: Tighten or
renew pick up tube.

AlR CAP

NEEDLE

304/LD20

AIR CAP

B

‘/AIR CAP

AIR FLOW SPRAY

A. Line drawing showing possible fluid leakage points
from spray gun.
B. Line drawing showing possible air leakage point from
front of spray gun. *
C. Line drawing showing representation of intermittent
spray from gun.
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(5) Loose fluid tip: Tighten fluid tip.

(6) Worn or damaged fluid tip seat: Renew fluid
tip.

(7) Loose needle or air valve gland nuts: Tighten
gland nut.

(8) Fluid too thick: Thin fluid to correct consis-
tency. .
(9) Clogged vent hole in fluid container lid:
Remove obstruction from vent hole.

(10) Pick up tube sitting squarely on bottom of
fluid container: Carefully bend pick up tube away from
bottom of fluid container.

SPRAY GUN STARVING FOR AIR

(1) Air hoses or lines clogged: Clean or renew air
hoses or lines.

(2) Air hoses or lines too small: Renew hoses or
lines with parts of correct diameter.

(3) Air regulator /filter clogged: Clean air regula-
tor /filler.

(4) Air compressor of insufficient capacity: Use air
compressor of larger capacity.

DEFECTIVE SPRAY PATTERNS

Top Heavy or Bottom Heavy Pattern

(1)  Air cap jets partially blocked: Clean out air cap
jets.

(2) Top or bottom of fluid tip blocked: Clean out
fluid tip passage.

(3) Dirt on air cap or fluid tip seat: Clean air cap or
fluid top seat.

Heavy Centre Pattern
(1) Atomising pressure too low: Increase atomising
pressure.

HEAVY RIGHT
N
/FAN
Ve
SPOT
HEAVY LEFT
SPLIT
304/LD17 HEAVY
/ TOP

\\

HEAVY CENTRE HEAVY BOTTOM

Line drawings showing various correct and incorrect
spray patterns. The fan and spot are the correct patterns.

319

(2) Fluid too thick: Thin fluid to correct consis-
tency.

(3) Spray gun feed pressure too high for tip size:
Reduce feed pressure.

(4) Fluid tip too large: Reduce fluid tip size.

(5) Fan adjustment incorrect: Adjust fan.

Heavy Left or Right Side Pattern

(1) Jets in left or right section of aircap partially
blocked: Clean air cap jets.

(2) Dirt in left or right section of fluid tip: Clean
fluid tip.

Split Spray Pattern

(1) Air flow and fluid flow incorrectly balanced:
Reduce atomising pressure, adjust fluid flow and fan
width.

12. PAINT DIFFICULTIES - CAUSES
AND CURES

INTRODUCTION

Application and drying processes can provide ample
opportunities for even high quality paint materials to
misbehave. Paint materials are often blamed for imper-

_fections in the finish, when the real cause may lie in some

local condition or incorrect procedure associated with the
spray equipment, the method of application or contami-
nation of the material.

Itis possible to look at an unsatisfactory paint job and
determine the probable cause, but it is more important to
be able to locate the source of the trouble before it starts,
and so avoid bad results.

The following section is devoted (o normal paint
faults and some of the difficulties over which you can
exercise some control. Most painting problems have sim-
ple answers, and this information will help you to rectify
the most common troubles and will assist in climinating
the cause before any trouble develops.

BLEEDING

Appearance:
Pink, blue, black or brown stain showing through on
the new finishing color.

Cause:

When a light color is applied over colors such as
maroon or red which contain soluble dyes, or when the old
surface is contaminated with bitumen, the solvents in the
new finish sometimes dissolve the old color or bitumen,
causing it to come to the surface, resulting in a condition
which is known as ‘bleeding’. Also caused by contamina-
tion of undercoats, or old color, due to overspray when
bleeding colors are being used.

Cure:
(a) If bleeding colors arc used, clean the spraying
area and equipment thoroughly to avoid contamination.
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(b) To repaint over bleeding colors, seal off the old
finish with high quality bleeder seal. To eliminate bitumen
contamination, wash the surface thoroughly with mineral
turps.

BLUSHING

Appearance:
A whitish coat appearing on the surface of lacquer
paints only.

Cause:

Blushing and the weather are closely related.

In warm, humid weather the evaporation of the
solvents from the paint lowers the surrounding tempera-
ture, causing moisture to form as tiny water droplets on
the surface. Water and lacquer do not mix, with the result
that some of the nitrocellulose is forced out of the solution
by the water, leaving the whitish cast called ‘blushing’.

The use of poor quality thinner in draughts or cold
areas will also promote blushing.

Cure:

Use a higher quality thinner or continue with the
present thinner, adding 10 per cent of retarder thinner.
The retarder supplies the rich solvents which are necessary
to avoid blushing.

To save the job that ‘blushed’, apply a mist coat of
thinner to which retarder has been added. It is possible to
apply another coat of the finishing material doped with
retarder thinner, but it will be necessary to wait until the
atmosphere is drier.

Avoid spraying lacquers in draughts or damp, cold
areas.

CHALKING OF LACQUERS

Chalking is a natural failure of pigmented finishes
because of the gradual breaking up of the paint film under
weathering and exposure to the sun’s rays. It results in a
gradual loss of gloss and powdering of the surface.

When this condition is encountered, rub and polish
the surface to remove ‘dead’ pigments and expose the
‘live’ paint film beneath.

COMPOUNDING TOO EARLY

Appearace:
Dull, dirty looking finish.

Cause:

If the lacquer is too soft when rubbed, scratching is
excessive, and the compound is imbedded in the paint,
cutting down the normal gloss and often giving the
appearance of an off shade color. This becomes particu-
larly evident on black, where a grey hazy toneisdeveloped.

Cure:

Compound only after the paint has hardened suffi-
ciently. Allow at least 4 hours or preferably overnight
drying before compounding the paint finish. If the paint
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film is already flat allow to dry for 10 days and recom-
pound to restore lustre.

CRAZING, CRACKING OR CHECKING
Appearance:

Development of fine irregular lines in the surface of
the paint.

Cause:

These conditions, each a degree of the other, result
when the top coats are applied before the undercoats are
dry. The undercoats contract while drying and pull the top
coat, causing it to craze, crack or check.

Also caused by too heavy coats resulting in non uni-
form drying throughout the paint.

304/LD22 ]

Crazing, cracking or checking.

Cure:

To avoid this condition, always let undercoats dry
thoroughly before spraying color coats. Weather condi-
tions will alter drying times, so do not blindly follow a
standard drying time. Do not ‘pile on” coals.

HANDS ON METAL

No matter how clean the hands may seem, there is
always some dirt, grease, oil or perspiration which will
cause blistering and poor adhesion. Keep bare hands off
the surfaces to be painted.

In motor vehicle assembly plants the vehicle body is
never directly touched with human hands after being
chemically cleaned, the operators wear cotton gloves. This
is good practice for all painters to tollow.

HUMIDITY BLISTERING

Appearance:

Fine pimply blisters which occur in conditions of ex-
treme humidity and high temperatures. Most common in
tropical areas. These blisters will often ‘settle back’” when
atmospheric humidity reduces.

Cause:

Weakness in adhesion of finish to undercoat, alter-
natively poor adhesion of undercoat to metal. No paint is
impervious to moisture which, under extreme conditions
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Blistering.

will permeate the paint as a liquid, and later emerge as a
vapour. Any weakness in the paint system will allow the
moisture to condense and form a globule which becomes a
blister.

Cure:

When the blisters do not break, moisture will evapo-
rate of its own accord, and the paint film will resume its
original appearance. Broken blisters must be sanded back
to either the undercoat or metal, wherever the blister
started, and repainted.

LIFTING

Appearance:
Swelling of the paint finish in sections generally fol-
lowed by sinking back, leaving dull streaks or patches.

Cause:

(@) Application of paint finish over a surface from
which wax, grease, polish or other foreign matter has not
been completely removed.

(b} Improper time between coats allowing solvents
to feed on soft primers or undercoats.

(¢) Heavy initial finishing coats.

Cure:

(@) Always clean the old surface with a wax and
grease remover to remove wax, grease, etc., especially
from abrasive paper scratches, before painting.

(b) Allow undercoats time to dry thoroughly.
Follow the directions and avoid excessively heavy appli-
cations which may prevent thorough drying.

(c) Except where specified, the first coats of the
paint finish should be light coats which seal off the under-
coats.

ORANGE PEEL
Appearance:
Rough, wavy finish, like the peel of an orange.

Cause:
Improper atomisation.
(b)  Faulty handling of spray gun.
(¢) Insufficiently thinned material.

(d) Poor quality thinner.
(¢) Wrong grade of thinner.

Cure:

(a) Ensure correct atomisation of materials.

(b) Toavoid a poor spraying technique, use the arm
in full long strokes, paralleling the surface with as little
wrist action as possible. Hold the gun at right angles to and
150 to 200 mm from the surface.

(©), (d), (¢) Reduce the paint with the recommended
thinner only, according to the directions.

OVERSPRAY — DRY SPRAY

Appearance:
Dusty appearance on paint finish, giving sandy dotted
effect.

Cause:

It is usually found where the paint finish forms a
centre line on roof, bonnet and luggage compartment lid
surfaces. If the left side of the vehicle is painted first,
overspray appears to the left of the centre line; when the
right side is sprayed first, overspray appears to the right of
the centreline. At this point, the gun is held at an angle and
further from the surface than at other points of the stroke.

Also caused by excessive air pressure or thinner being
too fast evaporating.

Cure:

Spray side of car on which overspray appears with a
wet mist coat. A mist coat is made by adding several parts
of thinner to the color left in the paint container, or it may
be a coat of quality thinner.

Use slow thinner with synthetic enamel. Always point
the gun straight at the surface, moving it at right angles to
the line of work.

PINHOLING

Appearance:
Characterised by appearance ot minute holes in the
paint film,

Cause:

(a) Moisture in air lines and hoses.,

(b) Trapped solvents caused by excessive applica-
tion and quick surface drying.

(¢) Insufficient atomisation or breaking up of
material.

(d) Fast evaporating thinners and excessive coats.

(¢)  High humidity and cool draughts.

Cure:

(@) The drain valve on the air compressor and the
air regulator /filter should be opened daily to allow the
drainage of collected moisture.

(b) Do not apply the materials too heavily, but
spray in uniform, normal coats to allow proper evapora-
tion of solvents. Use recommended thinners only.

(¢)  Increase the pressure of the spray gun for proper
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atomisation so that the overspray on the test panel shows
the finest possible texture.

@ A combination of a fast evaporating thinner
and heavy coats should be avoided.

(¢) When the humidity is high, avoid cool drying
areas.

POOR ADHESION

Appearance:
Evident as peeling or €asy removal of the paint finish.

Cause:
(a) Improper surface preparation.
(b) Incorrect undercoats.

Cure:

(@) Thoroughly clean the old finish with a wax and
grease remover to remove grease, wax, polish and other
foreign matter. Keep the surface clean before painting.

Poor adhesion-peeling.

(b) Use only those undercoats that are recom-
mended for the particular paint finish being used.

NOTE: When painting bare metal surfaces
always treat the metal with a high quality de-
oxidising agent.

POOR HIDING

The inability of a pigmented or colored finish to
completely cover or hide the color of the original surfaceis
usually referred to as ‘poor hiding’.

There s a natural tendency for pigmented paints (o
cettle and the pigment cakes in the bottom of the
container. This is especially true of products which have
had thinner added to them.

If the paint is taken from the top of a paint container,
without strring, it will be lacking in pigment content.
Poor hiding will result.

The answer is to stir all materials thoroughly. Do not
allow thinned paints to stand any longer than is necessary
betore using.

Another cause of poor hiding is faulty application.
Paint thickness and hiding ability are closely related. In
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many ¢ases poor hiding results from too thin a paint film
and non uniformity of thickness.
A third cause of poor hiding is the addition of exces-

sive amounts of thinner.

ROUGH, DIRTY FINISH

Appearance:
Inclusion of dirt and dust in the paint finish

Cause:
Applying finish over dusty surface.

Cure:
Ensure that the surface to be painted is clean and
completely free from dust.

RUNS AND SAGS

Appearance:
Apparent as running or sagging paint finish resulting
from too much or too thin paint applied to surface.

Cause:
(@ Too much thinner.
(b) Too heavy coats.
(c) Too wet coats.

Cure:
(@) Thin paint as per manufacturers instructions.

Runs and sags.

(b) Reduce paint flow from spray gun.
(c) Do not hold gun 100 close and move at a con-
stant speed.

RUST UNDER PAINT FILM

Appearance:
Fine lumps or blisters growing under the paint finish.

Cause:
Presence of rust on the surface before painting. Paint
will not adhere to a rusty surface.

Cure:
Ensure that all areas of rust are properly repaired or
treated before applying paint finish.
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Shrinking and splitting of primer/surfacer.

SHRINKING AND SPLITTING OF
PRIMER /SURFACER
Appearance:

Fine cracks in the undercoat when dry.

Causes:
(@) Improper surface cleaning.
(b) Improper feather edging.
(¢) Excessive heavy coats.
(d) Insufficient drying time between coalts.
(¢) Fanning with air to force the drying time.
(f)  Applying on cold surface.

Cure:
(a) Ensure that the surface to be painted is cleaned
thoroughly.

(b)  Feather edge the old finish about 50 to 100 mm
back from the edge of the spot.

(¢) Apply in medium wet coats.

(d) Allow sufficient time for coats to dry.

(¢) Do not fan with air to force the drying as it
causes surface drying only and traps thinner which pene-
trates scratches in the old paint finish.

(f)  In cold weather ensure that the vehicle, primer/
surfacer and the painting area are approximately the same
temperature.

SHRINKING AND SPLITTING OF PUTTY

Appearance:
Cracks in puttied areas.

Cause:

Because putties usually dry quickly on the surface,
they may remain soft underneath when applied too heavily
and ultimately shrink and split.

Cure:
Apply the putty in several light coats with adequate
drying time between coats.

SINKING

Appearance:
Flat spots over putticd arcas.
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Cause:

Putty is different in porosity to normal primer/sur-
facers and paints, and unless it is scaled off to give uniform
porosity with the remainder of the surface, the finish will
sink over the puttied areas.

Cure:

Always apply putty before the last coat of primer/
surfacer and sand back level with the surrounding surface.
This will produce uniform porosity. If putty is applied
after the primer/surfacer, always take the precaution of
spot coating the finish over the puttied areas before paint-
ing completely.

WRINKLING

Appearance:
Wrinkles appearing in the paint finish.

Cause:

Too rapid surface drying can cause wrinkling. This
condition retards the drying of the paint below the surface.
As the paint below the surface dries it tends to shrink and
thus wrinkle the dry material on top.

% -
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Wrinkling.

Cure:
Avoid spraying heavy coats and spraying in draughty
or too hot or cold conditions.

13. FINISHING OFF
(EXCEPT ENAMEL FINISHES)

HAND COMPOUNDING

(1)  Using a 200 to 250 mm squarc of clean, soft
cheesecloth formed into a pad. Dip the pad into a suitable
hand rubbing compound, taking carc not to apply too
much at one time, rub the paint using brisk strokes.

NOTE: Take care not 1o apply too much pres-
sure on edges or contours ds it is possible to cut
through the top couts and expose the primer/
surfacer underneath.

It is recommended that only an area 450
mm by 450 mm be rubbed at one time until all
the compound is removed or the desired finish
is achieved.
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(2) Wipe over the compounded area with a clean,
soft cloth to remove any excess compound.

(3) Compound all areas of new paint and, if
necessary, any surrounding areas of old paint to obtain
an even finish.

(4) Polish the entire vehicle to provide a
protective coating for all the painted surfaces.

(5) Instal any exterior trim items to the vehicle
that were removed to facilitate the repair job.

MACHINE COMPOUNDING

(1)  Thin the compound slightly with clean water
and wipe or brush it onto a 600 mm by 600 mm area of the
paintwork.

(2) Using a polishing machine fitted with a lamb-
swool pad, polish the compound until it is removed.

(3) Repeat the above operations until the desired
finish is obtained.

NOTE: Take care not to apply too much
pressure on edges or contours as it is possible
to cut through the top coat and expose the
primer/surfacer underneath.

(4)  Wipe over the compounded area with a clean,
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Machine compounding the paint finish.

soft cloth to remove any excess compound.

(5) Compound all areas of new paint and, if
necessary, any surrounding areas of old paint to obtain
an even finish.

(6) Polish the entire vehicle to provide a
protective coating for all painted surfaces.

(7) Instal any exterior trim items to the vehicle
that were removed to facilitate the repair job.



CONVERSION TABLES

Quantity Imperial Unit

Metric Unit

Conversion Factors t Approximate)

Imperial to
Mecetric Units

Metric to
I'mperial Units

LENGTH inch (in)
foot (ft)
vard (yd)
furlong (fur)

mile
(for navigation )

millimetre (mm) or
centimetre (cm)
centimetre or metre (m)
metre (m)
metre (m) or
kilometre (km)
kilometre (km)
international nautical mile
(n mile)

lin=254mm
1 ft=2305¢cm
lyd=0 914 m
1 fur=201m

1 mile=1-61 km

1 cm=03941n
1 m==3-28 ft
I m= 109 vd

1 km= 497 fur
1 km= 0-621 mile

I nmile==1852 m

MASS ounce (0z) gram (g) loz=283¢ 1g=00353 0z
pound (lb) gram (g) or kilogram (kg) Pib==454 g 1kg=2201b
stone kilogram (kg) 1 stone =6-35 kg 1 kg ==0-157 stone
ton tonne (t) lton=102t T1=09%4 ton

AREA square inch (in2) square centimetre (cm?) 11n?=645cm? lem?=0-1551n2
square foot (ft?) square centimetre (cm*) or 1 {t2=929 cm?

square metre (m?) I m?=10-8 ft-
square yard (yd?) square metre (m?) 1 yd?=0-R36 m? 1 m? =120 yd*
perch (p) square metre (m?) 1p=253m- 1 m?=0-0395p
rood (rd) hectare (ha) 1rd=0101ha 1 ha==98Krd
acre (ac) hectare (ha) 1 ac =0-405 ha 1 ha=2-47 ac
square mile square kilometre (km2) Isquare mile 259 km’ 1 km? ==0 2356 square mile
VOLUME cubic inch (in3) cubic centimetre (cm3) 1in¥=16-4 cm? emt=0-0610in?}

cubic foot (ft?)
cubic yard (yd?3)
bushel (bus)

cubic metre (m3)
cubic metre {m?3)
cubic metre (m+)

1 ft3==0-0283 m*
1 vd?=0-765 m?
1 bus ={-0364 m*

md =131 vd?

1

1 m? =353 ft*
1

1 mi =275 bus

VOLUME (fluids)  fluid ounce (fl oz)
pint (pt)
gallon (gal)

acre foot

millilitre (ml)

millilitre (ml) or litre (¢)

litre (¢) or cubic metre (m?3)

cubic metre (m7) or
megalitre (Ml)

1l oz="284ml

1 pt==568 ml

1 gal==4-55 htre

1 acre foot = 1230 m*
=123 Ml

ml= 00352 flor
htre==1"76 pt
m? =220 gal

Ml= 0-811 acre foot

FORCE pound-force (Ibf) newton (N) 11bf=4-45N 1 N=0225Ihf
ton-force (tonf) kilonewton (kN) 1 tonf =996 kN 1 kN =100 tonf
PRESSURE pound per square inch kilopascal (kPa) 1 psi=6-89 kPa 1 kPa=86140 px1
(psi)
atmosphere (atm) kilopascal (kPa) or 1 atm=101 kPa
megapascal (MPa) 1 MPa =987 atm
ton per square inch megapascal (MPa) 1 ton/in2 =154 MPa 1 MPa=0{647 ton/in?
(ton/in?)
psi kg/em2 1 psi-0.070 kg/em?2 1 kg/cm?2=14.22 psi
VELOCITY mile per hour (mph) kilometre per hour (km/h) 1 mph=161km/h 1 km/h= 0621 mph
(for navigation) knot (kn) 1kn=185km/h
TEMPERATURE  temperature ('F) temperature (°C) C= %(/,F_SQ) p=20C g
DENSITY pound per cubic inch gram per cubic centimetre 11b/in3=277t/m3 1t/m3=0-03611b/in?
(Ib/in3) (g/cm3)
=tonne per cubic metre
(t/m?3)
ton per cubic yard tonne per cubic metre (t/m3) 1 ton/yd?=133t/m* .1 t/m3=0752ton/vd’
ENERGY British thermal unit (Btu) kilojoule (kJ) 1 Btu=1-06 kJ 1 kJ ==0948 Btu
therm megajoule (MJ) 1 therm =106 MJ I MJ =948 - 10 ‘therm
(for electrical energy) kilowatt hour (kWh) 1 kWh==360 M.J
POWER horsepower (hp) kilowatt (kW) 1hp=0746 kW FkW==134hp
TIME second (s)
minute (min) fmin=bls
hour (h) L h=3600%
FREQUENCY cycle per second (c/s) hertz (Hz) 1c¢/s=1Hz 1Hz=1¢/s
ANGUIAAR,. revolution per minute (rpm) radian per second (rad/s) 1 rpm =0-105rad/s 1 rad/s =955 rpm
VELOCITY revolution per minute (rpm)
TORQUE Ib-11t Nm Ilb-ft = 1.35582 Nm | Nm = 0.737562 1b-ft
VACUUM inches of mercury (in Hg) kilopascal (kPa) lin Hg = 3.386 kPa 1 kPa - 0.295in Hg
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Converston Tables

INCHES TO MILLIMETRES TO | FAHRENHEIT & CELSIUS E
INCHES DECIMALS MILLI- M|LL|METlRES INCHES
METRES Inches m.ms. m.ms. Inches F c c 'F
1:64 015625 .3969 .0001 .00254 0.00! .060039 -~20 -28.9 -30 -22
1.32 03128 7937 .0002 .00508 0.002 .000079 -5 -26.1 -28 -18.4
364 .046875 1.1906 .0003 .00762 0.003 .000118 -10 -23.3 -26 -14.8
116 .0625 1.587% .0004 01016 0.004 000157 -5 -20.6 -24 -11.2
S 64 078125 1.9844 .0005 .01270 0.005 .00C197 0 -17.8 -22 -1.6
3:32 09375 2.3812 .0006 01524 0.006 .000236 ! -17.2 -20 —4
T 64 109375 2.7781 .0007 01778 0.007 .000276 2 -16.7 -18 0.4
I8 128 3.1750 .0008 .02032 0.008 .000315 3 -16.1 -1é 3.2
9:64 .140625 3.5719 .0009 .02286 0.009 .000354 4 -15.6 -4 6.8
532 15625 3.9687 .00l .0254 - 0.0l .00039 S -15.0 -12 i0.4
11'64 171875 4.3656 .002 .0508 0.02 00079 10 -12.2 -0 14
316 .1878 4.7625 .003 .0762 0.03 00118 (13 -9.4 -8 17.6
13 64 .203125 S.1594 .004 1016 .04 .00157 20 6.7 3 21.2
7/32 .2187S 5.5562 .008 .1270 0.05 00197 25 ~-3.9 -4 24.8
15/64 .234375 5.9531 .006 L1524 0.06 .00236 30 ~1.1 -2 28.4
1.4 .28 6.3500 .007 1778 0.07 .00276 35 1.7 0 32
17,64 .265625 6.7469 .008 .2032 0.08 00315 40 4.4 2 35.4
932 .28125 7.1437 .009 .2286 0.09 .00354 45 7.2 4 39.2
19/64 .296875 7.5406 .01 .254 0.1 .00394 50 10.0 6 41.8
S 16 3128 7.9375 .02 .508 0.2 .00787 5s 12.8 8 46.4
21.64 .328125 8.3344 .03 762 0.3 01181 60 15.6 10 50
11:32 .34375 8.7312 .04 1.016 0.4 01575 65 18.3 12 53.6
23/64 .359375 9.1281 .05 1.270 0.5 01969 70 2t.1 i4 57.2
3.8 375 9.5250 .06 1.524 0.6 .02362 75 23.9 16 60.8
25/64 .390625 9.9219 .07 1.778 0.7 02756 80 26.7 18 64.4
13:32 .40625 10.3187 .08 2.032 0.8 .03150 85 29.4 20 68
2764 421875 10.7156 .09 2.286 0.9 .03543 90 32.2 22 71.6
716 .4375 16,1125 N 2.54 | .03937 95 35.0 24 75.2
29.64 .453125 11.5094 .2 5.08 2 .07874 100 37.8 26 78.8
15,32 .46875 11.9062 .3 7.62 3 .Hsii 108 40.6 28 82.4
31,64 484375 12.3031 4 10.16 4 15748 1o 433 30 86
i2 .5 12.7000 5 12.70 H .19685 IS 46.1 32 89.6
3364 .515625 13.0969 6 15.24 6 23622 120 48.9 34 93.2
17 32 53125 13.4937 7 17.78 7 .27559 125 L1 36 96.8
35:64 546875 13.8906 .8 20.32 8 31496 130 54.4 38 100.4
916 5625 14.287% .9 22.86 9 .35433 135 57.2 40 104
37,64 578125 14.6844 | 25.4 10 .39370 ! 140 60.0 41 i07.6
19:32 .59375 15.0812 2 50.8 1 .43307 ‘ 145 62.8 44 112.2
39:64 .609375 15.4781 3 76.2 2 47244 150 85.6 46 i14.8
58 615 15.8750 4 101.6 i3 51881 15§ 68.3 48 1i8.4
4]:64 .640625 16.2719 5 127.0 i4 55118 160 T1.1 50 122
21:32 .65625 16.6687 é 152.4 15 .59055 165 73.9 52 125.6
43,64 671875 17.0656 7 177.8 16 62992 170 76.7 54 129.2
11 .6875 17.4625 8 203.2 17 66929 175 79.4 56 §32.8
45/64 703125 17.8594 9 228.6 18 .70866 180 82.2 58 136.4
23/32 71875 18.2562 10 254.0 34 .74803 185 85.0 60 140
47,64 734375 18.653! il 279.4 20 .78740 190 87.8 62 143.6
3/4 .75 19.0500 12 304.8 21 .82677 195 90.6 64 147.2
49:64 765625 19.4449 13 330.2 22 86614 ; 200 93.3 66 150.8
25:32 78115 19.8437 14 355.6 23 90551 || 208 96.1 68 I54.4
S1.64 | .796875 20.2406 Is 181.0 24 94488 210 989 70 158
1316 8125 20.6375 16 406.4 25 98425 1 100.0 75 167
5344 8281125 21.0344 17 431.8 26 1.02362 v 215 101.7 80 176
27,32 .B4375 21.4312 18 4572 27 1.06299 “ 220 104.4 8s 185
5564 .859375 21.8281 19 482.6 28 1.10236 225 107.2 90 194
7.8 875 22.2250 20 508.0 29 a7 i 130 110.0 95 203
57/64 | 890625 22.6219 21 5334 30 risie Il a3s 112.8 100 212
29,32 90625 23.0187 2 558.8 30 122047l 240 H15.6 105 221
59/64 | 921875 23.4156 23 584.2 1 1.25984 245 i18.3 o 230
15.16 9375 23.8125 24 609.6 1 1.29921 250 121.1 is 239
61 64 | 953125 24.2094 15 635.0 14 1.33858 255 123.9 120 248
3R 96875 24.6062 26 5604 35 1.37795 260 126.6 125 257
6364 984375 25.0031 27 690.6 36 1 41732 265 129.4 130 266
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ENGINE

3-1. Specifications and Service Data
1. Entire Engine Specifications

Non-TURBO TURBO
1800 1300
1600 MT AT AT
Non-4WD 4wD Non-4WD 4WD 4WD
Type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Qverhead type
i . 92 x 60 - .
Bore x Stroke mm (in) (3.62 x 2.36) 92 x 67 (3.62 x 2.64)
Piston s . 1,593
displacement em? (cc, cu in) (1,595, 97.33) 1,781 (1,781, 108.68)
Compression ratio 9.0 8.7 7.7
Compression
. 1.206 1,079
pressure kPa (kg/em?, psi) 1,177 (12.0,171) M
(at 350 pm) (12.3,175) (11.0, 156)
Number of piston rings Pressure ring: 2, Oilring: 1
, . Opening 20° BTDC 16° BTDC
ntake valve timing
Closing 60° ABDC 64° ABDC 68° ABDC
Opening 60° BBDC 64° BBDC 68° BBDC
Exhaust valve timing
Closing 20° ATDC
Vaive clearances Intake 0.25 (0.010) 0(0)
(when engine is cold}
) mm (in) | Exhaust 0.35 (0.014) 0(0)
Z . 650 = 100
5 | ldling speed (4-speed)
Z At neutral pm 700 £ 100 800 = 100
- {or N) or P position 700 = 100
i (5-speed)
Length 419 (16.50) 422 (16.61) 411 (16.18) 523 (20.59)
Engine d“‘“‘r‘:';s(m) Width | 701 (27.60) 712 (28.03) 736 (28.98)
Height 607 (23.90) 594 (23.39)
Weight of engi ith *1: 108 (238 *1: 99 (218
i o kg (by | 11104Q29) | 4y, 104 22292 :i‘ Ig: (ifg) *2: 95 Ezo9; :iz g: 883; 107 (236)
" - :
(Oil and coolant are included) 2:101Q223) | o3 104 (229) | " 104 229) | 3. 95 (209)
Air cleaner clement Viscous type
\ *1 @'@@@ %Y ®®®@ 2 D O] L RGYH)
Emission control system :1 @®®@'2 @@@@:2 ®@\®®'2 DO T D uy %%éd/ '2 e
2@@@@.3 @@@ 4@@/@ 3 @@@ ad 4 @'@
Firing order 1-3-2-4
BTDC
8°/650 rpm
s, (4-speed) ° ° BTDC
Ignition timing BTDC BTDC 8°/700 rpm BTDC 8°/800 rpm 15°/800 rpm
8°/700 rpm
| (5-speed)
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2. Lubrication System Specifications

\

SUBARU 1800 SUBARU 1600

Lubrication method

Forced feed, full flow filtration, splash type

Pump type Trachoid type
4.0¢/min ) 3.0¢/min
. Discharge — Pressure | (4.2 US qt/min, 3.5 Imp qt/min) (3.2 US qt/min, 2.6 Imp qt/min)
Discharge or more — 343 kPa (3.5 kg/fcm®, SO psi) | or more — 245 kPa (2.5 kg/em?, 36 psi)
performance
[ Speed 500 rpm
Qil temperature 75 - 85°C (167 — 185°F)
21.02/min 15.0¢/min
) Discharge — Pressure | (22.2 US qt/min, 18.5 Imp qt/min) (15.9 US qt/min, 13.2 Imp qt/min)
Oil pump Discharge or more — 392 kPa (4.0 kg/em?, 57 psi) | or more - 392 kPa (4.0 kgfcm?, 57 psi)
performance
I Speed 2,500 rpm
Oil temperature 75 - 85°C (167 - 185°F)
Oil relief Pressure at which o 2 .
valve valve stasts to open 392 - 441 kPa (4.0 - 4.5 kgfcm?, 57 — 64 psi)
0il by-pass Pressure at which F N . 2 .
valve valve starts to open 147 kPa (1.5 kg/cm?, 21 psi) 98 kPa (1.0 kg/cm?, 14 psi)
Type Paper, cartridge type
Oil filter

Filtration area

0.15 m? (1.6 sq ft)

Engine oil capacity

Upper level 4.0¢ 352
PP (4.2 USqt, 3.5 Imp qt) (3.7 USqt, 3.1 Imp qt)

Lower level 300 2.5¢
(3.2 US qr, 2.6 Imp qt) (2.6 US qt, 2.2 imp gt}




Turbocharger r head
| uroo
i . _ _ Crankshaft J 1 connecting) — = ]
] front .
. . rod bearing
I Oil cooler | Crankcase main bearing
(Right)
I i Main gallery —
Thermo valve #1 & #3 cyli #] & #3 cylin- :
- ® der valve lifters[™ der push rods e Valve rocker }e
Safety valve
oil fil Crankcase Crankshaft #2 & #3 con-
ter (Left) center Led necting rod
} Main gallery main bearing bearings
TURBO I
- - |
!
—o] Bypass | Crankshaft .
, - r valve ; bl TCQT -~ ﬁdc;enn.ecung -
1 main bearing ro aring
I
1 ,
‘ || Relief : | |#2 & #4 cylin- #2 & #4 cylin-
Rotor p= valve ™ der valve lifters [~ der push rods [ Valve rocker e
i
; s — — —— ! Cam .
1—--‘—-‘-——-----|Oﬂpump ' il
(0,1]
strainer
1 o
Fig. 3-1 1 Oipan =

#1 & #3 cylinder

4. Engine Oil Cooling System

1) Spegcifications of Oil Cooler

Core size
Core pitch
Fins

Radiation capacity

200 x 55 x 32 mm {7.87 x 2.17 x 1.26 in)
2 mm (0.08 in)
Corrugated fin type

at

2} Component Parts

® 0il flow
® Wind velocity

2.326 kW (2,000 kcal/h, 7,936 BTU/h)
10%/min (2.6 US gal/min, 2.2 Imp gal/min)
8 m/sec (26 ftfsec)
e Temperature difference between oil and air 75°C (167°F)

® Oil temperature 110°C (230°F)

Tightening torque: N-m (kg-cm, in-b)

T1: 29.4 + 4.9 (300 ¢ 50, 260 = 43)

Attachment

T2

T2: 34.3 + 4.9 {350 £ 50, 304 = 43}

T3

T3: 7.4+ 20(75:20,65x 17}

T4: 25+ 05125+ 5,21.7 £ 4.3)

Fig. 3-2

Wire cl

3--4

~Qil tilter

4 ~—Bolt ™ l
Gasket e g )
Union :cre.vwﬂ.\: Pipe-i?;\

~Hose ASSY {In)

ASSY/ -
lamp—~*

T3

T3

\ Hose ASSY [Out)

AS-789

A5-790
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4) Description

Engine oil passing through the filter is
branched before it is supplied.

When the temperature of engine oil is
fower than a certain value, the thermo
valve opens the circuit allowing engine
oil to lubricate the working parts of
the turbocharger and return to the
engine.

When the temperature of engine oil
reaches a certain value, the thermo
valve closes. At this point, the engine
oil pass through the oil cooler to
lubricate the working parts of the
turbocharger, returning to the engine.
Although the temperature of engine
oil rises to operate the cooler, if a
pressure difference between (&) and
is higher than the certain value, the
safety valve will open. At this point,
engine oil bypasses the cooler and is
supplied to the turbocharger.

5) inspection of Thermo Valve

Checking method

Measure dimension A shown in figure
on the right when thermo valve
reaches room temperature.

Next, dip thermo valve in hot water
{67 — 73°C (153 ~ 163°F)] and,
while holding it, measure dimension A.
Check the difference between the two
measurements above to make sure it is
approximately 5 mm (0.20 in). If it is
too different, replace thermo valve.

/—Attachrnant COiI filtar

il/pump |

—

-nd I ' Filtar alament

T

_==_1#___ |

N

Q-ring

17'

@ Tharmo valve
with safaty vaive

(B)*— From oil coolar

l —+ Ta turbocharger
o To ail cooler AS5-781
Fig. 3-3
Thermo valve Valve lifting amount is 5 mm (0.20 in)
characteristics at 67 — 73°C (153 — 163°F)
Safety valve Starts operating at oil temperature of 100°C (212°F)
characteristics and at pressure difference of 226 kPa (2.3 kg/cn ,ag psi)

ez

e

oot | |

+
-

Fig. 34

AS5-782

1,

AR
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5. Cooling System Specifications

Non-TURBO

TURBO

1600 | 1800

1800

Cooling system

Electric fan + Forced cooling water circulation system

Total coolant capacity

5.32(5.6 US qt, 4.7 kmp qv) |

5.52 (5.8 US qt, 4.8 Imp q)

Type Centrifugal impeller type
Discharge 7%/min (7.4 US qt/min, 6.2 Imp qt/min) or more.
Discharge P -
performance | funP Peed = 1,000 rpm — 0.29 m Aq (0.95 ft Aq)
1
Water temperature 75 — 85°C (167 - 185°F)
Discharge 502/min (13.2 US gal, 11.0 Imp gal) or more
Water pump | Discharge
performance | Pump speed = 4,000 rpm - 5.0 m Aq (16.4 ft Ag)
1L
Water temperature 75 — 85°C (167 - 185°F)
Impeller diameter 64 mm (2.52 in)
Number of impeller vanes 5
Pump pulley diameter 84 mm (3.31 in) 90 mm (3.54 in)
Type Wax pellet type
Starts to open 88 £ 1.5°C (190 £ 3°F)
Thermostat | Fully opens 100°C (212°F)
Valve lift 8 mm (0.31 in)
Valve bore 31 mm (1.22 in)
Type Wax pellet type _
Thermo s "
valve Fully closes 27+ 2°C (81 = 3.6°F) -
Fully opens 25+ 2°C (77 £ 3.6°F) -
Thetmo- ON 95 +2°C (203 + 3.6°F)
switch OFF 91 = 2°C (196 = 3.6°F)
. Motor 120 W or less
Electric fan
Fan dia. 280 mm (11.02 in)
Type Cross flow, pressure type
AT & 4WD-AT:= 843
. 7.83 m? (84. ft)
Total radiation area 4.82 m?* (51.9 sg f1) 4WD: 7.29 m® (78.4 : ft) 7.83 m? (B4.3 sq ft)
Others: 5.90 m? (63.5 sq ft)
AT & 4WD-AT: 47.3 kW
(678 kcal/min,
2,690 BTU/min)
31.7 kW 4WD: 42.9 kKW 47.3 kW
- (455 kcal/min, (615 kcal/min, (678 kcal/min,
1,805 BTU/min) 2,440 BTU/min) 2,690 BTU/min)
o Others: 371.8 kW
Radiation capacity (542 keal/min,
Radiator 2,151 BTU/min)

at

o Warter flow:

® Temperature difference between
coolant and ambient atmosphere:

* Air velocity:

452/min

(11.9 US gal/min, 9.9 Imp gal/min}

65°C (149°F)
B m/sec (26 ft/sec)

Core dimensions mm (in)

SUBARU 1800 AT & 4WD-AT:

625 x 334 x 32 (24.61 x 13.15 x 1.26)
Others: 580 x 334 x 32 (22.83 x 13.15 x 1.26)

625 x 334 x 32
(24.61 x13.15 x 1.26)

Radﬁtor capacity

1.92 (2.0 US qt, 1.7 Imp qt)

Pressure range in which cap valve
is open

Above 88 + 10 kPa (0.9 = 0.1 kg/cm?, 13 = 1.4 psi)
Below =4.9 10 - 10 kPa (-0.05 to -0.1 kg/cm?,-0.7 to - 1.4 psi)

Fins

Corrugated fin type

3-6
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6. Coolant

It is recommended to use “SUBARU
genuine coolant”™ when replacing or
retilling the engine coolant.

SUBARU COOLANT
(net 18 liter)
Parts No. 000016218

NOTE:

a. Avaid using any coolant or only
water other than this designated
type to prevent corrasion,

This coolant is anti-freeze, antj.
corrosive ethylene glycol coolant, and

b. SUBARU's engina s aluminum
atloy, and so special care s neces-

|ary.
is especially made for SUBARU vehi- v
cle.
SUBARU Coolant specifications are as follows:
Coolant Specifications !
SUBARU Specific gravity ;
Lowest atmospheric coolant-to- Freezin int '
anticipated temperature *water ratio at 10°C at 20°C at 30°C at 40°C at 50°C ceZiNg poln i
{(Volume) % (50°F) 68°F) (86°F) (104°F) {122°F) :
Above -30°C (-22°F) 50 - 50 1.078 1.072 L.067 1.058 1.055 -36°C (-33°F) 'E
* It is recommended that distilled water be used.
7. Coolant Flow Diagram
1
Cylinder Cylinder
jacket |—= head —
Radiator Water {Right) {Right) Intake
pump .
T manifald
! E Cylinder Cylinder
jacket [—s haag =
O‘ - {Left) {Lefr)
Thermo Intake air
valve preheating
{Carburetor)
Heater -—DL
—{ e | -
Thermeo- Thermostat
start case -t
AS5-658
0 1 Radiator infet hose
2 Water by-pass hase
3 Thermostat cover
) B 4 Thermostat
5 Water by-pass hose
6 Water by-pass pipe
7 Water by-pass hose
@ 8 3-way cock
N ©) _ 9 Water by-pass hose
(B) 10 Intake manifold
11 Water by-pass pipe
@ 12 Water by-pass hose
13 Radiator outlet hose
14 Water pump
~ 10 15 Themmo switch
-

Fig. 3-5 Flow of coolant in cooling system

- 16 Electric fan
17 Thermo valve
18 Water by-pass hor



The operation of the cooling system is
as follows:

1) Cooling with thermostat closed
When the coolant temperature is under
the specified degrees, coolant flows
only through the by-pass passage. This
limited coolant circulation reduces
cooling action, thus shoriening engine
warm-up time. :

By-pass passage:

a. Intake manifold - Carburetor -
Themmo valve - Water by-pass base
and pipe + Water pump

When the environmental tempera--

ture around thermo valve exceeds
the specified degrees. the coolant

passage from carburetor to water

by-pass pipe is shut off by means of
thermo valve so that the fuel in
carburetor is not heated.

To intake manifold

To radiator
—

Spring

l\—Wax

AS5-660

Fig. 3-6 Cross section of thermo valve

ap

8. Automatic Transmission Fluid Cooling System

b. Intake manifold ——— Thermostat
case
3-way cock —— Water by-pass hose

i and pipe
Heater . 1
Water pump

2) Cooling with thermostat open
When the coolant temperature exceeds
the specified degrees, thermostat
begins to open and coolant flows
through radiator and by-pass passage,
increasing the cooling function.

3) Cooling with electric fan in opera-
tion

When the coolant temperature exceeds
the specified degrees, the thermo-
switch turns on to operate the electric
fan. ‘

Automatic transmission fluid
cooling system
(SUBARU 1800 AT & 4WD-AT)

1.570 kW (1,350 keal/h, 5,357 BTU/h)

Ol flow:
Water flow:

Radiation ]

capacity at g

62/min (1.6 US gal/min, 1.3 Imp gal/min)

208/min (5.3 US gal/min, 4.4 Imp galfmin)

® Temperature difference between
water inlet and oil inlet:

30°C (86°F)

The fluid cooling system of automatic
transmission consists of an cooler built
in radiator, pipes and hoses to circulate
fluid between torque converter and
cooler,

Heated fluid circulating through
torque converter returns to cooler and
is cooled by coolant, thereby being
maintained at an adequate tempera-
ture,

1 Hose assembly Pipe complete
1-1 Outlet hose Hose clamp
1-2 Inlet hose Cooler

1-3 Clamp Radiator

14 (Clip Side frame

Fig. 3-7 Component parts of auto-
matic transmission fluid -
cooling system
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9. Service Data

Head surface warpage Limit 0.05 mm (0.0020 in)
Head surface grinding Limit 0.5 mm {0.020 in)
Standard height 1600 £9.6 mm (3.328 in)
- 1800 90.6 mm (3.567 in)
3 | Valve seat Refacing angle 90°, 150°
E Contacting width Intake 0.7 - 13 mm (0.028 — 0051 in)
= Exhaust 1.0~ 1.8 mm (0.039 — 0.071 in)
i Wear limit 0.5 mm (0.020 in)
Valve guide Inner diameter 8.000— 8.015mm (0.3150 —0.3156 in)
Proirusion Intake 17.5 — 18.5 mm (0.689 — 0.728 in)
Exhaust 22.5-235mm (0.886 - 0.925 in)
Valve overall length Intake 1095 mm . {4.311n)
Exhaust 109.3 mm (4.30 in)
Valve head edge thickness [ntake STD 1.5mm - (0.059 in)
Limit | 0.5mm (0.020 in)
Exhaust STD 1.3 mm (0.051 in)
2 Limit | 0.8 mm (0.031in)
= | Stem diameter Intake 7.950 - 7.965mm (0.3130 — 0.3136 in)
Exhaust 7945 -7960mm (03128 — 0.3134 in)
Stem oil clearance Intake STD 0.035 - 0.065 mm (0.0014 — 0.0026 in)
Limit 0.15 mm {0.0059 in)
Exhaust STD 0.040 — 0070 mm  (0.00{6 — 0.0028 in)
Limit 0.15 mm (0.0059 in)
e With solid valve lifter
Free length Outer spring 45.3 mm (1.783 in)
fnner spring 48.8 mm (1.921 in)
Tension/spring height Quter spring 146.1 — 169.7 N/39.5 mm
(149 — 17.3 kg/39.5 mm,
32.9 —38.11b/1.555 in)
500.2 — 568.8 N/30.5 mm
(51.0 - 58.0 kg/30.5 mm,
= 112.5 — 127.9 Ib/1.20! in)
& Innerspring | 84.3 —98.1 N/37.5 mm
@ (8.6 — 10.0 kg/37.5 mm,
S 19.0 — 22.1 1b/1.476 in)
185.4 — 214.8 N/285 mm
(189 — 21.9 kg/28.5 mm,
41.7 —48.31b/1.122 in)
Squareness Quter spring 2.0 mm or less (0.079 in or less)
Inner spring 2.1 mm or less (0.083 in or less)
® With hydraulic valve lifter
Free length Outer spring 48.5 mm (1.909 in)
Inner spring 53.0 mm {2.087 in)
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Tension/spring height QOuter spring 2285 — 261.8 N/39.5 mm
(23.3 - 26.7 kg/39.5 mm,
51.4 - 589 1Ih/1.555 in)
= 518.8 —599.2 N/32.0 mm
g (529 ~ 61.1kg/32.0mm, ..
= 116.6 — 134.7 Ib/1.260 in) °
2 Inner spring 115.7 — 1334 N/37.5 mm
80 (11.8 — 13.6 kg/{37.5 mm,
& 26.0 — 30.0 Ib/1.476 in)
e 201.0 — 230.5 N/30.0 mm
E (20.5 — 23.5.kg/30.0 mm,
45.2 — 51.81b/1.181 in)
Squareness Outer spring 2.1 mm or less (0.083 inorless) =~ -
Inner spring 2.3 mm or less - (0.091 in or less)
0 Inner diameter of rocker arm 18.016 — 18.034 mm (0.7093-— 0.7100 in)
= A“é‘ Outer diameter of rocker shaft 17.982 — 18.003 mm (0.7080 — 0.7088 in)
> =|. Rocker am to rocker shaft clearance 0013 -0052mm (0.0005 — 0.0020 in)
® Solid valve lifter
Lifter hole inner diameter of crankcase 21.000 — 21.021 mm (0.8268 — 0.8276 in)
Quter diameter of lifter 20.949 — 20.970 mm (0.8248 — 0.8256 in)
5 Lifter to lifter hole clearance STD 0.030 -0.072mm (0.0012 — 0.0028 in)
s Limit | 0.100 mm (0.0039 in)
% # Hydraulic valve lifter
- Lifter hole inner diameter of crankcase 20.988 — 21.040 mm (0.8263 —0.8283 in)
Outer diameter of lifter 20.950 — 20.968 mm (0.8248 — 0.8255 in)
Lifter to lifter hole clearance STD 0.020 - 0.090 mm (0.0008 — 0.0035 in)
Limit 0.100 mm (0.0039 in)
Overall length 1660 (Knurling: 2) 219 —219.4 mm (8.62 — 8.64 in)
- 1800 with solid valve 230.7-231.1 mm (9.08 —9.10in)
2 lifter (Knurling: 1)
E 1800 with hydraulic valve lifter 231.7-2322mm (9.12 —-9.14in)
) {Knurling: nothing) (Steel tube) ‘
Deflection at center 0.4 mm (0.016 in) or less

Cylinder bore Diameter 91.985 —92.015 mm (3.6214 — 3.6226 in)
(Both 1800 and 1600) Taper STD 0.015 mm (0.0006 in)
Limit 0.050 mm {0.0020 in)
Out of roundness STD 0.010 mm (0.0004 in)
2 o Limit 0.050 mm (0.0020 in)
%Y S - * Cylinder to piston clearance STD 0.010 — 0.040 mm  (0.0004 — 0.0016 in)
ol ' Limit | 0.060 mm (0.0024-in)
E’, © Enlarging limit of cylinder inner diameter 0.50 mm (0.0197 in)
= Inner diameter difference limit between cylinders 0.05 mm (0.0020 in)
Case surface warpage (mating with head) Limit 0.05 mm {0.0020 in)
Protrusion of stud bolt from mating surface 1800 91.5 —93.5mm {3.602 — 3.681 in)
1600 90.5 - 92.5 mm {3.563 — 3.642 in)
.\. .
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Connecting
rod bearing

0.05 mm (0.0020 in) US
0.25 mm (0.0098 in) US

‘E. Piston outer diameter STD 91.960 — 91.990 mm (3.6205 — 3.6216 in)
5 0.25 mm (0.0098 in) OS 92.210 —92.240 mm (3.6303 — 3.6315 in}
& 0.50 mm (0.0197 in) OS 92.460 — 92.490 mm (3.6402 — 3.6413 in)
2 | Piston pin hole inner diameter of piston 20.999 — 21.009 mm (0.8267 — 0.8271 in)
g Piston pin outer diameter 20.992 — 21.000 mm (0.8265 - 0.8268 in) .
E Piston pin to hole in piston clearance 0.004 — 0.010 mm  (0.0002 — 0.0004 in)
Piston ring gap Top ring STD | 0.20-035mm (0.0079 — 0.0138 in)
Limit 1.0 mm (0.039in)
Second ring  STD 0.20 - 0.35 mm (0.0079 — 0.0138 in)
- Limit 1.0 mm (0.039 in)
£ Oil ring rail STD 0.20 — 0.90 mm {0.0079 — 0.0354 in)
g Limit 1.5 mm (0.059 in)
E Piston ring to piston ring groove clearance Top ring STD 0.04 — 0.08 mm (0.0016 — 0.0031 in)
Limit 0.15 mm (0.0059 in)
Second.ring STD 0.03 — 0.07 mm (0.0012 — 0.0028 in)
Limit 0.15 mm (0.0059 in)
Oil ring o
Distance berween big end and small end hole 1800 11695 — 117.05 mm (4.6043 — 4.6083 in)
g2 1600 109.95 — 110.05 mm (4.3287 — 4.3327 in)
E“ Bend or twist per 100 mm (3.94 in) in length Limit 0.10 mm (0.0039 in)
3 Thrust clearance STD 0070 - 0330 mm  (0.0028 — 0.0130 in)
g Limit | 0.40mm (0.0157 in)
S | Piston pin to bushing clearance 0 - 0.022 mm {0 — 0.0009 in)
Bushing bore 21.000 — 21.016 mm (0.8268 — 0.8274 in)
Thickness at center STD 1477 — 1485 mm {0.0581 — 0.0585 in)

1.505 — 1.510 mm
1.605 — 1.610 mm

(0.0593 - 0.0594 in)
(0.0632 — 0.0634 in)

Crankshaft

Bend limit
Crankpin and crank journal

Thrust clearance

Crank journal outer diameter

Out-of-roundness

Taper limit
Grinding limit
STD
Limit
1800 STD

1600

0.03 mm (0.0012 in) US
0.05 mm (0.002¢ in) US
0.25 mm (0.0098 in) US

Front & rear STD
0.03 mm (0.0012 in) US
0.05 mm (0.0020 in) US
0.25 mm (0.0098 in) US

Center STD
0.03 mm (0.0012 in) US
0.05 mm (0.0020 in) US
0.25 mm (0.0098 in} US

0.035 mm (0.0014 in)

0.03 mm or less (0.0012 in or less)
0.07 mm - {0.0028 in)

0.25 mm (0.0098 in)

001 -0095mm  (0.0004 - 0.0037 in)
0.30 mm {0.0118 in)

54955 — 54970 mm (2.1636 — 2.1642 in)
54.925 — 54.940 mm (2.1624 ~ 2.1630 in)
54.905 — 54.920 mm (2.1616 — 2.1622 in)
54.705 — 54.720 mtm (2.1537 — 2.1543 in)
49.957 — 49.970 mm (1.9668.— 1.9673 in)
49.927 — 49.940 mm (1.9656 — 1.9661 in)

49.907 — 49.920 mm (19648 — 1.9654 in)

49.707 — 49.720 mm (1.9570 — 1.9575 in)
49.970 — 49.982 mm (1.9673 — 1.9678 in)
49.940 — 49.952 mm (1.9661 — 1.9666 in}
49.920 — 49.932 mm (1.9654 — 1.9658 in)
49.720 — 49.732 mm (1.9575 — 1.9579 in)
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M o e B

Crank journal oil clearance 1800

STD
Limit
STD
Limit
STD
Limit
STD
Limit

Front & rear
Center
1600

Front & rear

Center

0.010 — 0.030 mm

(0.0004 — 0.0012 in)

0.055 mm + (0.0022 in)

0.010 - 0.025 mm  (0.0004 — 0.0010 in)
0.045 mm (0.0018 in)

0.010 - 0035 mm  (0.0004 — 0.0014 in)
0.055 mm (0.0022 in)

0.010 - 0.030 mm  (0.0004 — 0.0012 in)
0.045 mm {0.0018 in)

Crankshaft (conﬁnued) ‘

Crankpin outer diameter

STD
0.05 mm (0.0020 in) US
0.25 mm (0.0098 in) US

44.995 —45.010 mm {1.7715 — 1.7720 in)
44.945 — 44.960 mm (1.7695 — 1.7701 in)
44.745 — 44.760 mm (1.76 16 — 1.7622 in)

Crankpin oil clearance STD | 0.020-0.070mm (0.0008 — 0.0028 in)
Limit | 0.1 mm (0.0039 in)

Thickness at center 1800  Front & rear STD | 2.015-2019mm (0.0793 — 0.0795 in)
0.03 mm (0.0012in) US | 2.030—2.034mm (0.0799 — 0.0801 in)"

0.05mm (0.0020in) US | 2.040—2.044mm (0.0803 — 0.0805 in)

0.25 mm (0.0098in) US | 2.140—2.144mm (0.0843 — 0.0844 in)

Center SID | 2.015-2.028mm (0.0793 — 0.0798 in)

0 0.03 mm (0.0012in) US | 2.030—-2.043mm  (0.0799 — 0.0804 in)
E ; 0.05 mm (0.0020in) US | 2.040—2.053mm (0.0803 — 0.0808 in)
2] 0.25mm (0.0098 in) US | 2.140—2.153mm  (0.0843 — 0.0848 in)
2 1600  Front & rear STD | 2.001-2.008mm (0.0788 — 0.0791 in)
r 0.03 mm (0.0012im) US | 2.017—2.030mm  (0.0794 — 0.0799 in)
S 0.05 mm (0.0020in) US | 2.022 —2.035 mm - (0.0796 — 0.0801 in)

0.25 mm (0.0098 in) US

0.25 mm {0.0098 in) US

2.122 — 2,135 mm

2.122 — 2.135 mm

(0.0835 — 0.0841 in)

Center STD | 2.003-20!5mm (0.0789 — 0.0793 in)
0.03 mm (0.0012 in) US 2017 -2030mm  (0.0794 — 0.0799 in)
N - - 0.05mm (0.0020in) US | 2.022-2.035mm (0.0796 — 0.0801 in)

(0.0835 — 0.0841 in)

With hydraulic valve lifter .

Cam Iobe height STD | *1:32.24 — 32.3¢ mm (1.2693 — 1.2732 in)
: *2: 35.90 — 36.00 mm (1.4134 — 1.4173 in)
Wear limit 0.15 mm (0.0059 in)
|~ Bend limit 0.05 mm (0.0020 in)
= Thrust clearance STD 0.020 - 0.090 mm  (0.0008 — 0.0035 in)
E Limit | 0.20mm (0.0079 in)
O Camshaft journal outer diameter Front & center 1600 25.959 — 25975 mm (1.0220 — 1.0226 in)
2 : : 1800 31.959 - 31.975 mm (1.2582 — 1.2589 in)
. o _ Rear 35.959 — 35.975 mm (1.4157 — 1.4163 in)
] Camshaft journal to cam bore clearance STD 0.025 - 0.059 mm (0.0010 — 0.0023 in)
| ' T Limit | 0.100 mm (0.0039 in) '
Y15 | Runout ] o Limit | 0.25mm (0.0098 in)
; ’E ..| Crankshaft gear to cam gear backlash STD 0.010 - 0.050 mm  (0.0004 — 0.0020 in)
_.“,E'.; 38 : L Limit | 0.10mm (0.0039 in)
rl e
tci-w%"l With solid valve lifter
. *2:

- - 3-12




Qil pump

ENGINE
Drive gear outer diameter 2070 -29.74mm  (1.1693 =1.1706 i) -
Rotor outer diameter 40.53 -40.56 mm (1.5957 - 1.5968 in) -
Drive gear to rotor-tip clearance STD 0.02 - 0.12 mm (0.0008 — 0.0047 m) )
Limit 0.2 mm (0.008 in) .
Rotor to case and gear to case axial clearance STD 0.03 - 0.13 mm {0.0012 - 0.0051 in) |-
Limit 0.2 mm (0.008 in)
Rotor to case radial clearance STD 0.15-0.21 mm (0.0059 — 0.0083 in)
Limit 0.25 mm (0.0098 in)
Relief valve spring - Free length 47.1 mm - (1.854in)
Installed length 33.5 mm ) (1.319 in)

Load when installed 3805 -4197N
(3.88 —4.28kg, 856 —9.44 Ib)

By-pass valve spring ™ Free length 1600 40.7 mm (1.602 in)
1800 | 37.1mm (1461 in)
Installed length 1600 3imm .. - (1224in)
1800 25.1 mm (0.988 in)
Load when installed 1600 3.580 —3.972 N

(0.365 — 0.405 kg, 0.805 — 0.393 Ib)
1800 | 5178 -6.159N
(0.528 — 0.628 kg, 1.164 — 1.385 Ib)

Oil filter filtration area 0.15m? (1.6 sq ft)




ENGWING

3-2. Component Parts

1. Crankcase

Thread size Torque
10 mm 39-47 N-m (4.0 - 4.8 kg-m, 29 - 35 fr-Ib}
8 mm 23-26 N-m (2.3 - 2.7 kg-m, 17 - 20 ft-Ib)
6 mm 4.4 -54 N-m {0.45 - 0.55 kg-m.-3.8 - 4.0 fr-lb}

Apply liquid gasket {Fuji Bond C or

equivalent) on the mating surfaces @ @ .
8 &Y iw

\\@ . l\@

& Apply liquid gaskst Tightening torque: N-m {(kg-m, ftib}
{Fuji Bond C or equivaient)

i Bond © T1: 25-34 (25- 35,18 - 25) I T3
@ the thre T2 62-76(6.3-7.7, 46 - 56) '
T3: 34-44 (35-45, 25 - 33)

1 Crankcase assembly 15 Gasket (26.2 x 31.5 x 1 mm)
2 Stud bolt 16 Crankcase plug
3 Bolt (10 x 108 x 28 mm) 17 Gankcase O-ring
- 4 Bolt 18 Back up ring
5 Washer 19 Bolt & washer (6 x 13 x 13 mm)
v 6 Bolt (10 x 145 x 28 mm) 20 Clip
7 Washer (10.5 x 18 x 2 mm) 21 Crankcase plug .
8 Main gallery plug 22 Gasket (36.2 x 44 x 1 mm)
9 Bolt 23 Crankcase assembly
10 Crankcase front hanger 24 Nut (10 x 8 mm)
(Hitachi carburetor) 25 Bolt (10 x 135 x 28 mm)
11 Nut 26 Stud bolt {10 x 120 x 26 mm)
, 12 Bolt (10 x 70 x 28 mm) 27 Bolt
! 13 Bolt 28 Crankcase front hanger
% 14 Washer 29 Crankcase front hanger

E] ' Fig-3-8 Crankcase {C-W carburetor) AS-588

314




ENGINE

2. Cylinder Heads

Tightening torque N-m {kg-m, ft-ib)

T. 22-27(2.2-28,16-20)

Valve guide

Oil seal

Cylinder head (1,600 cc)
Cylinder head {1,800 cc)
Cylinder head gasket
Cylinder head 2 (1,600 cc)
Cylinder head 2 (1,800 cc)
Washer

Nut

10 Bolt (11 x 162 x 34 mm)
11 Stud bolt

12 Plug .
13 Gasket

14 Stud bolf

oG O B

Fig. 3-9 Cylinder heads

1st step 29 N-m (3.0 kg-m, 22 ft-ib)
2nd step 59 N'm (6.0 kg-m, 43 ft-ib}
3rd step 684 N-m (6.5 kg-m, 47 ft-lb)

Apply sealant “Thras 8ond 1201 or aquivaient
avenly to both sides of cylinder head gasket
with a brush.

AS-58¢
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ENGINE

4

3. Flywheel Housing and Fittings

Y

Tightening torgue: N'm (ka-m, fi-Ib)
Ti: 46-54 {4.7-5.5, 34 - 40}
T2: 20-271(2.0-2.8,14-20)

T,

) Coat with liquid gasket {Three Bond 121S or
equivalent) on mating surface and dry the
coated surface for S to 10 minutes before
instaliation.

1 Flywheel housing CP 8 Bolt

2 Smd 9 Bolt

3 Oil seal (70 x 87 x 8.5 mm) " 10 Bolt

4 Timing hole plug 11 Washer

§ Crankcase rear hanger 12 Washer

6 Stffener 13 Spring washer
7 Nut 14 Spring washer

Fig. 3-10 Fiywheel housing and fittings

h_ Y 3-16
" Lo

15
16

17
18
19
20
21

Stiffener 2

Accelerator cable bracket
(C-W carburetor)

Clip

Washer

Spring washer

Nut

Boit

A5-791



ENGINE

4, Crankshaft and Related Parts

& Apply engine oil on the thread.
* Apply liquid gasket {Three Bond 1215 or equivalent} on the flange seat.

Fig. 3-11 Crankshaft and related parts

3-17

O 09 -1 O b Bt b e

Bolt

C-ring

Crankshaft pulley
Drive belt

Oil seal

Distributor drive gear
Woodrnff key
Crankshaft

Woodruff key
Crankshaft gear
Crankshaft bearing set
Center bearing set
Connecting rod CP
Nut

Connecting rad bearing set

Piston set

Baolt (MT)

Bolt (AT)

Converter back plate (AT)
Converter drive plate (AT)-
Connecting rod bolt
Connecting rod bushing

T3

Tightening torque: N-m (kg-m, ft-Ib)

TIi:

41-451{4.2-4.6,30-33)

T2:

39-421(4.0-4.3,29- 31}

T3:

49-53 (5.0 - 5.4, 36 - 39}

T4:

64-74(6.5- 7.5, 47 - 54}

A 5-667



5. Valve System

Tightening torque: N-m (kg-m, f1-Ib)

T: 3-41(03-04,22-29}

Bolt
Valve rocker cover seal washer
Valve rocker cover
Valve rocker cover gasket
Valve rocker ASSY (R.H.)
Exhaust valve
Valve spring retainer key

) Valve spring retainer

0~ hh bW R

Fig. 3-12 Valve system

10

12
13
14
15

=y ———— -

@

[ R,

Va]v: spring
Valve spring 2
Intake vaive
Vaive push rod
Valve lifter
Bolt

Lock washer

3-18

16
17
18
19
20
21
22

Camshaft gear

Camshaft plate

Valve rocker ASSY

Camshaft

Woodruff key

Hydraulic valve Lifter

Push rod (for hydraulic valve lifter)

A5-668



ENGINE

6. Valve Rocker

1,800 cc engine 1,600 cc engine

Tightening torque: N-m (kg-m, fr-Ib}

T: 14-18(1.4-1.8,10-13)

AS5-669

1 Valve rocker ASSY (R.H.) 11 Valve rocker arm CP 2
2 Snap cing 12 Valve rocker ASSY (L.H.)
J Nut 13 - Vaive rocker ASSY (R.H.)
4 Washer 14 Rocker shaft spacer
5 Valve rocker screw 15 Vaive rocker shaft
6 Rocker shaft spring washer 16 Valve racker ASSY (L.H.)
7 Rocker shaft supporter 17 Valve rocker arm
8 Valve rocker arm CP 18 Vaive rocker amm 2
9 Rocker shaft spacer 19 Lock washer (only for

10 Valve rocker shaft hydraulic valve lifter)

Fig. 3-13 Valve rocker



7. ;mission Control Equipment

~1) Hitachi Carburetor Type (1)
{California and 49-state non-4WD)

Fig. 3-14-1

3-20

Altitude compensator
(49-state non4WD)
Vacuum switch 1
Vacuum switch I

Bolt & washer

EGR pipe cover

EGR pipe

Oxygen sensor

Nut

Washer

Clamp

EGR valve

Gasket

Duty solenoid valve
Bolt & washer
Thermosensor

Bolt & washer
Solenoid valve 1
Thermo vacuum valve I
Carburetor protector 3
Vacuum pipe CP
(Except 4WD and AT)
Thermo vacuum valve 1
Vacuum pipe CP
(4WD and AT)
Electronic control module
Ignition relay
Revolution sensor
Carburetor protector
Carburetor protector 2
Solenoid valve 1
(49-S1ate only)

£5-792
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2) Hitachi Carburetor Type (2)
(Canada and 49-state 4WD)

Hose clamp
Bush
Grommet
Bracket
Anti-after burning valve
Hose clamp
Hase
Nut
Spring washer
10 EGR valve ASSY
1! Hose
12 Hose clamp
13 Gasket
" 14 Bolt & washer
15 Pipe '
16 Revolution sensor
17 Bolt & washer
18 Vacuum pipe CP
19 Plug
20 Thermometer CP
21 Temperature valve ASSY
22 EGR pipe CP
23 EGR pipe cover
24 Bolt & washer
25 Insulator
25 Bracket
27 Bolt & washer
28 Temperature valve ASSY
29 Revolution sensor
30 Solenoid vaive I

O 0~ AL B

A5-302

Fig. 3-14.2
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ENGINE

3} C-W Carburetor Type

Altitude compensator
Vacuum switeh 1
Vacuum switch II

Bolt & washer

EGR pipe cover

EGR pipe

Solenoid valve 11
Oxygen sensor

Nut

Wagher

EGR valve

Gasket

Thermo vacuum valve !
Vacuum pipe CP

Bolt & washer
Electronic control module
Thermosensor
Revolution sensor
Solenoid valve |
Ignition relay

[
oW =yt bW N

b bt b ek et e et et
WO 0 =3 O L B LD

20

AS5-793

Fig.‘ 3-15 Emission controf equipment (C-W carburetor type)

«

3-22
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4) EGI-TURBO Engine System (1)

2\

\

" opte
[ -
1 sl
I //I"-J i
L X )
H ® @
2 II‘l 'j ~
|l Yoo
:FL; L__jl
-y ’

e ——

Fig. 3-18

'3-23

[N - T Ny YO N

Alr relief valve ASSY
Bolt and washer

Oil delivery pipe CP
Union screw

Boit

Union screw lock plate
Fuel injection control unit
Nut

Spring washer

EGR valve ASSY

EGR valve gasket

Stud

EGR pipe CP

EGR pipe cover
Knock control unit
Relay ASSY

Gasket

Boit

Spring washer

il pipe stay

Washer

Temperature sensor ASSY
Thermo vacuum valve
Bracket

Pressure switch

0O, sensor

Knock sensor

AS5-794
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5) EGI-TURBO Engine System (2)

Fig. 3-17

3-24

Connector
Connector
Connector
Hose

Hose

Hose

Hose

Hose clamp
Valve

Hose clamp
Clipper band

AS5-795
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8. Intake Manifold

1) Hitachi Carburetor Type

Tighianing torque: N-m (kg-m, ft-lb)
T: 18-22{1.8-2.2, 13- 16}

Nut

Alr cleaner

Air cleaner bracket

Washer

Bolt & washer

Carburetor bolt

Alr cleaner gasket

Carburetor

Nut

10 Spring washer

11 Bolt

12 Spring washer

13 Accelerator cable bracker

14 Carburetor gasket

15 Intake manifold

16 Stud bolt

17 Stud bolt

18 Bolt

19 Fuel hose stay

20 Bolt

21 Spring pin

22 Intake manifold gasket

23 Air cleaner bracket

24 Stay 2

25 Adr cleaner brackat
(for power steering vehicle)

28 Insulator

29 Vacuum hose clamp

30 Stay

31 Washer

W~ hn B Wk

A5-796

Fig. 3-18 intake manifold {Hitachi carburetor type)

3-25



2) C-W Carburetor Type

&

Fig. 3-19 Intake manifold (C-W carburetor type)

N

3-26

Tightening tarque: N-m (kg-m, ft-Ib)

T: 18-22{1.8-2.2,13-18)

W00 w1 B R e

Nut

Air cleaner

Air cleaner bracket
Washer

Bolt & washer
Spring pin

Boit

‘Spring washer

Fuel hose stay

Bolt

Intake manifold gasket
Intake manifald
Vacuum hose clamp
Stud bolt

Stud bolt

Flange O-ring
Insulator

Bolt & washer

Stay

Stay 2

Washer

Air cleaner bracket
Carburetor

Washer

Nut

Carburetor gasket 2
Connector

Clamp

Hose

Bolt & washer

Air cleaner gasket
Carburetor bolt
Carburetor spacer
Air cleaner bracket
(for power steering)

AG-596
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3) EGI-TURBO Engine System (1}

Fig. 3-20

s

_,
/
e

/

@

)
1
1
f
1
1
t
1
1
]

®

WA B W

Hose clamp

Hose

Sacket bolt

Spring washer
Throttle switch ASSY
Hose

Hose clamp

Screw & washer ASSY
Throttle body ASSY
Hose

Throttle body gasket
Spark plug cord supporter
Spring washer

Spark plug cord stay
Spark plug cord supporter
Bolt

Bolt

Hose

Nut

Spring washer
Throttle lever

Hose clamp

Hose

Air intake duct CP
Throttle return spring
Assist spring

Screw

Solenoid vatve

Idle adjusting screw
Dash put holder
Washer

Screw & washer ASSY
Dash pot

Clip

Spark plug cord supporter
Clip

Plate

Collar C

Spring holder B
Collar A

Collar B

Sleeve

Spring collar

Spring holder A

Bolt

A5-797
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4) EGI-TURBO Engine System (2)

Bolt & washer ASSY
Intake manifold CP
Fuel pipe CP (RH)
Fuel pipe CP (LH)
Fuel injector hnider
Fuel injector plate
Fuel injector insulator
Fuel injector seal

Fuel pressure regulator ASSY
Fuel injector ASSY
Vacuum pipe CP
Hose clamp

Hose

Bolt & washer ASSY
Clip

Bolt & washer ASSY
Clip

Clip

Washer

AS5-738

Fig. 3-21

3-28
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9. 0il Pan, Oil Filler Duct and Fittings v

Tightening torque: N-m {(kg-m, ft-lb)
T1: 23-261(2.3-2.7,17-200
T2: 22-271{2.2-2.8.16-20)
T3: 4.4-5.41(0.45-055,3.3-4.0}

1 Oil level gauge 12 Oil strainer stay
2 @il filler duct 13 O-ring
3 Qil filler cap CP 14 Oil strainer
4 Gasket 15 Bolt
§ Air breather duct gasket 16 Spring washer
6 Oil filler duct stay 17 Nut
(SUBARU 1800) 18 Oil strainer stay 2
7 Oil filler duct stay 19 Bolt & washer
(SUBARU 1600) 20 Oil pan gasket
8 Bolt and washer 21 Bolt & washer
9 Bolt and washer 22 Qil pan CP
10 Bolt 23 Plug
11 Spring washer ) 24 Gasket

25 Qil filler duct stay (TURBO)
26 Qil level gauge {TURBO)

Fig. 3-22 ‘. A5-798
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10. Oil Pump

(1800 cc engine)

* Apply liquid gasket
{Fuji Bond C or
squivalent} to the
thread.

* Apply a thin
coat of oil
to the seal
rubber.

Tightening torque N-m {kg-m, ft-Ib)
T1: 31-3713.2-3.8,23-27)

T2: 22-271{2.2-28,16-20)

T3: 29 (3.0,22)

(1600 cc engine)

Tightening torque N-m {kg-m, fi-Ib)

T1: 81 -37 (3.2 -38,23-27)

T2: 22 - 27 (22-28,16 ~ 20}

* Apply liquid gasket
{Fuji Bond C or
equivalent] to the

thread. * Apply a thin
coat of oil to
the seal
rubber.
Fig. 3-23

- : 3-30

[P-Yr-- IR, T PO
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17

19
20
21
22
23
24

25

Oil pump assembly

Oil relief valve

Relief valve spring

Washer

Washer

Plug

O-ring

Cil pump rotor

Oil pump drive gear

Oil pump body holder

Pan head screw

Plug (Models without pressure gauge)
Ball

By-pass valve spring

O-ring

Qil pressure switch

(Models without pressure gauge) -
Plug (1/8")

(Models with pressure gauge)
Gil pump body gasket
O-ting

O-ring

Oil filter

Bolt

Bolt

Washer

Qil pressure gauge

(Models with pressure gauge)
Stay

O-ring

O-ring

Thermo valve

Attachment

Connector

Oil pump assembly
Oil relief valve
Relief valve spring
Washer

Washer

Plug

O-ring

Qil pump rotor

Qil pump drive gear
Qil pump body holder
Pan head screw

2 Plug (Modeis without pressure gauge)

Ball

By-pass valve spring

O4ing

Qil pressure switch

(Models without pressure gauge)
Oil pump body gasket

Oil filter

Bolt

Bolt

Washer

Q-ring

Plug (Models with pressure gauge)
Qil pressure gauge

(Models with pressure gauge)

Stay
AS5-799
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11. Engine Cooling System

NOTE:
There are two manufacturers of fan
ASSY. One is Hitachi and the other is

1 Ground cord
2 Tapping serew

Mitsuba. Each is exclusively composed, 3 ?ose c!;::::
so there is no interchangeability s Flansh"g: o
between two manufacturerss. 6 Shroud

7 Radiator inlet hose
8 Thermo switch
9 Packing
10 Radiator outlet hose
1} Radiator assembiy
12 Radiator cap
13 Overflow tube
14 Drain plug
15 Water drain
16 Packing
17 Cushion
18 Spacer
19 Grommet
20 Washer
21 Boit & washer
22 Motor
23 Washer
24 Fan
25 Fan washer
26 Washer
27 Nut
28 Plug (AT only)
29 Gasket

Tightening torque: N-m (kg-m, ft Ib)
T: 10-18(10-18,7-13)

@ @ \® A7-098

Hose clamp
Tapping scraw

il cooler pipe clamp
Oil cooler hase

Oil cooler pipe complete
Qil cocler pipe clamp
Spring washer

Bolt

Clip

Y

\s\\\\\\\“

i

[P - NV e
L)

A
1)

AT7-093

Fig. 3-25 Engine cooling system [0l cooler (AT} ]

2
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ENGINE

12. Water Pump and Relative Fittings

1) Non-TURBO Vehicle

1 Bolt & washer
2 Thermostat cover
3 Bolt & washer
4 Hose clamp
5 Hose (For C-W carburetor)
6 Thermostat cover
{For power steering)
7 Water by-pass pipe
8 Protector stay
9 Water pump gasket
10 Water pump
11 Bolt & washer
12 Bolt & washer
13 Hose calmp
14 Hose
15 Hose
16 Thermostat
17 Thermostat cover gasket
18 Solenoid valve bracket
19 Hose
20 Heater hose clamp
21 Hose
22 Thermo valve
23 Hose (For Hitachi carburetor)
24 Hose
25 Water pump puliey
26 Water pump shaft
27 Water pump mechanical seal
28 Water pump plate CP
29 Water pump mmpeller

Clearance between impeller
and pump body:

0.5-07 mm

{0.020 — 0.028 in)

Fig. 3-26 Engine cooling system (Water pump and relative fittings) AS5-676

4 3-32
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2) TURBO Vehicle

2D ® O

Screw & washer ASSY
Auxiliary air valve
Spark plug cord stay
Bolt & washer ASSY
Gasket

Thermometer CP
Thermo case caver CP
Gaskat

Thermostat

Hose

Hose clamp

Heater hose clamp
Hose

Water by-pass pipe CP
Hose

Gasket

Bolt & washer ASSY
Bolt & washer ASSY
Timing plate

Hose clamp

21 Hose

22 Spark plug cord supporter
23 Spark plug cord supporter
.24 Water pump impeller
25 Plate

26 Mechanical seal

27 Water pump shaft

28 Water pump case

29 Water pump pulley

B = b B e rm ke R e e
DWW = OW WM a W -

A5-740
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13. Exhaust System

1) Non-TURBQ Vehicle

Tighten torque: N'm (kg-m, ft-lb}
T1: 42-52(4.3-5.3,31-28)
T2: 10-18{(1.0-1.8, 7-13)
T3: 25-29(26-3.0,19-22)
T4: 14-22(1.4-2.2,10 - 16}
T5: 25-34(2.5-3.5, 18 - 25)

Rear exhaust pine ASSY
(Canada and 49-state 4WD)
Self-lock nut

Exhaust gasket

Bolt

Exhaust cushion

Rear exhaust pipe ASSY (California)
Muffler ASSY

Exhaust cushion

Exhaust pipe hanger bracket
Front exhaust pipe ASSY
Gasket

Washer

Nut -

Gasket

Self-lock nut

Rear exhaust pipe ASSY
{49-state non-4WD)

Fiange bolt

Detail A"

Flk3-23 AS5.800



ENGINE

2) TURBO Vehicle

T1: 42.52(4.3-5.3,31-38)
T2: 10-18(1.0-1.8, 7-13)
T3: 25-34(25-3.5, 18 - 25)
T4: 25-29(2.6-3.0, t9-22)

]
Tightening torqua: N-m {kg-m, ft-Ib)

Fig. 3-29

Tail pipe cutter

Exhaust cushion

Muffler ASSY

Bolt

Exhaust gasket

Self lock nut

Exhaust pipe hanger bracket
Exhaust cushion

Rear exhaust pipe ASSY
Flange bolt

Spring

Exhaust gasket
Cover T bracket
Flange nut

Self lock nut

Bolt & washer ASSY
Bracket

Bolt

Center exhaust pipe ASSY
Flange bolt

Flange bolt

Turbo IN gasket
Stud bolt

Upper cover CP

Flange nut

Lower cover

Converter cover

Flange boit

Unde: cover

Nut

Washer

Gasket

Front exhaust pipe ASSY
Bracket

Flange boit

Flange bolt

Turbe OUT gasket
Flange bolt

Flange nut

Rear exhaust pipe ASSY
(Catifornia model)

AS5-801
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14. Turbocharger

Fig. 3-30

GO~ hLh oW b=
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3-36 .

Oil return pipe CP
Blower inlet gasket
Biower inlet efbow
Oil return pipe gasket
0il pipe stay 2
Vacuum hose connector
Tutbo charger CP

Air flow meter ASSY
Hose clamp

Hose

Hose

Hose clamp

Bolt & washer ASSY
Bolt & washer ASSY
Bolt & washer ASSY
Hose clamp

Vacuum hose

Turbo charger stud
Hose clamp

Hose clamp -

Hose clamp

AB-742
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3-3. On-car Services

Also after reassembling and remount-
ing the engine, perfonn the following
checks and adjustments.

NOTE:

a. Upon completion of the engine
adjustments, check the oil and
coolant level. Add up the oil and
conlant if necessary.

h. Check to see if there is any leakage
of the engine oil or coolant.

c. Check the wiring cords, pipes,
hoses, etc. for undesirable interfer-
ence,

d. If one or hoth of the cylinder heads
ara ramaved in sngina disassembly,
never fail to perform the retighten-
ing of the cylinder head nuts &
bolts and intake manifold bolts and
the adjustment of the valve clear-
ances after the engine has been run
for about 10 minutes and cooled
flown to amhient temperature.

1. Ignition Timing

Perform inspection and/or adjustment
of ignition timing according to the
following procedures.

Ignition timing (BTDC)

Without vacuum advance function, and
with gear in neutral position (MT) or N
or P position (AT), and lights off.

4-speed | 8 = 2°/650 rpm

1600

5-speed | 8 £ 2°/700 rpm

Non-

TURBO

MT | 8= 2°/700 ipm
1800

AT 8 + 2°/800 rpm

TURBO {1800| AT |15 £ 2°/800 rpm

1) Checking Ignition Timing

Before adjusting ignition timing, dis-
connect the pressure hose of advancer
from the distributor to stop the vacu-
um advance function of the distribu-
tor, and, while checking ignition tim-
ing, plug the end of the pressure hose
with small rod.

{ Vacuum hose
2 Rod

Fig. 3-31 Plugging vacuum hose

AS5-507

For TURBO vehicles, disconnect the
black connector (2-pole cornector)
between distributor and knock control
unit.

‘To check the ignition timing, connect

a timing light to #1 cylinder spark
plug cord, adjust the engine idle speed
to the specification and illuminate the
timing mark with the timing light.
If the timing is not correct, proceed to
the next paragraph for adjustment.

Fig. 3-32 Checking ignition timing

2} Adjusting Ignition Timing

1) Loosen the 6 mm bolt on the
mounting plate of the distributor.
2) Turn the distributor housing. The
timing is advanced when the distrib-
utor housing is turned clockwise and
is retarded when turned counterclock-
wise.

3) Tighten the bolt and make sure
that the timing is correct.

f S Q)} —é:'i:\'-' Ew
“;‘4‘ Adanca :3\'\ \\ A 3
\ INSEA N :w

AS5-379
Fig. 3-33 Adjusting ignition timing

¥

2. Engine Compression

1) After warming up the engine,
turn off the ignition-starter switch.

2) Make sure that the batrery is
fully charged.

3) Remove all the spark plugs.

4} Fully open the throttle valve.

5} Check the starter motor for satis-
factory performance and operation.

6) Crank the engine by means of the
starter motor, and read the maximum
value on the gauge when the pointer is
steady,

NOTE:
Hold the compression gauge tight
against the spark plug hele.

7) Perform at least two measure-
ments per cylinder, and make sure that
the values are correct.

11772112, 171)
1,079 (11, 156) standard -
s 1.079
5 h 1, 1561
2 _ 981110,142 1.030
&z 110.5, 1491,250 150
a
:...' 283 19, 128) Lt I
g E | __83__4______-—-—-—'_" po
2 19, 128}/
38 19BN g5 120mse o
§§ 686 (7, 100} .
200 2% 300 150
AJ062

Engine 1peed - rpm
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2.-as 014 1030 N, 1861/ 250
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TS esamazmr :

2 ]
E‘"‘ 785 lalnq ! Lymil

s i ' 8.2, 11737250
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Engine wxed — rom

AS-744

Fig. 3-34 Compression pressure

Difference be-
tween cylinders

196 kPa
(2.0 kg/cm?, 28 psi)
or less

A5-381

Fig. 3-35 Measuring compression

3. Intake Manifold
Vacuum

1) Warm up the engine. ,
2) Disconnect the vacuum hose and
install the vacuum gauge to the hose

[ Vacuum gauge

l——’

Fig. 3-36 Measuring vacuum

3) Keep the engine at the idle speed
and read the vacuum gauge indication.

By observing the gauge needie
movement, the internal condition of
the engine can be diagnosed as
described in Table below.

fitting on the manifold.

Diagnosis of engine condition by measurement of manifold vacuum
Vacuum gauge indication Possible engine condition
1. Needle is steady but lower than normal position. Leakage around intake manifoid gasket or carburetor
This tendency becomes more evident as engine gasket.
temperature rises.
2. When engine speed is reduced slowly from higher Back pressure too high, or exhaust muffler clogged.
speed, needle stops temporarily when it is
lowering or becomes steady above normal
position.
3. Needle intermittently drops to position lower Leakage around cylinder. T i
than normal position. -
A
4. Needle is steady but slightly lower than normal Retarded ignition timing or insufficient valve
position. clearances.
5. Needle is steady but slightly higher than normal Advanced ignition timing.
position.
6. Needle drops slightly and intermittently from Leaking valves or irfegular valve clearances.
normal position.
7. Needle drops suddenly and intermittently from Sticky valves.
normal position.
8. When engine speed is pradually increased, needle Weak or broken valve springs.
begins to vibrate rapidly at certain speed, and
then vibration increases as engine speed increases.
9, Needle vibrates above and below normal position Defective ignition system or incorrect carburetor idle
in narrow range. adjustment.

3-38
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4. Hot Air Control
System

Inspect the hot air control system
periodically as follows:

In warm weather, it is difficult to .

find out malfunction of the hot air
control system. In cold weather, how-
ever, malfunction of the air control
valve due to disconnection or deterio-
ration of the vacuum hose between the
intake manifold and vacuum motor
and insufficient durability of the air

A

Fresh air -—p

control valve will cause insufficient
automatic control operation for intake
air, and result in engine disorders:

1) Stall or hesitation of engine oper-
ation,

~2) Increase in fuel consumption, and

3) Lack of power.

These phenomena reveal malfunc-
tion of hot air control system. if these
phenomena should occur, check the
hot air gi#htrol system for the follow-
ing items before carrying out inspec-
tion of the carburetor.

Temperature sensot
Throttle valve

[ntake manifold
Vacuum hose

Air stove

Air intake hose

Air control valve

Air homm (Snorkel tube)

WD~

1 Vacuum motor
2 Temperture sensor

Fig. 3-37 Hot air control system

Vacuum motor ©

AS-383

Ab-508

3-39

1) Vacuum Hoses

Check each hose for cracks and
proper connections,

2) Vacuum Motor

1) With the engine stopped, place a
mirror at the end of the air cleaner
inlet pipe as shown in the figure, and
check to see if the air control valve is
in correct position.

2 Vacuum motor
3 Air intake hose

Fig. 3-38 Inspecting valve position

ABS-385

The air control valve is in correct

position if its under hood air inlet is
open and hot air inlet is closed. Check
the condition of the air control valve
linkage.
2) Disconnect the vacuyum motor
inlet vacuum hose, and connect an-
other hose to the inlet to apply vacu-
um to the vacuum motor. Vacuum can
be applied by sucking at the hose end
as shown in the figure.

Place a mirror at the end of the air
cleaner inlet pipe, and check to see if
the air control valve is in correct
position.

2 Vacuum motor
Fig. 3-39 Inspecting valve position

Correct position of the air control
valve is the reverse of that described in
1) above. The air control valve is in
correct position if the under hood air
inlet is closed, and the hot air inlet is
open.
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3) With the hot air inlet in open
position, as described in 2), pinch the
vacuum hose with fingers so that the
air does not enter the vacuum motor.
In this condition, check that the air
control valve maintains the.condition
described in 2) for more than 30
seconds, and that the hot air inlet is
open, If the diaphragm spring actuates
the air control valve by its spring force
to open the under hood air inlet
within 30 seconds, replace the vacuum
motor as an assembly since this may
have resulted from air leak at the
vacuum motor diaphragm.

3) Temperature Sensor

Check temperature sensor for prop-
er function by procesding as follows,
Be sure to keep the engine cold before
starting this test.

1)  With the engine stopped, check
the position of the air control] valve. In
this case, underhood air inlet should
be open. Use a mirror for inspection as
2)-1)

2) Start the engine and keep it
idling. Immediately after engine start-
ing, check the air control valve for
correct position as described above. In
this case, the correct position of the
air control valve is the reverse of
2)-1); the under hood air inlet is
closed, and the hot air inlet is open.

3) Check that the air control valve
gradually moves to open the under
hood air inlet as the engine warms up.
When the environmental temperature
around the temperature sensor is low,
spend more time for engine warming
up operation to facilitate smooth oper-
ation of the air control valve.

4) Rubber Plate

Check the rubber plate for sticki-
ness.

5) Air Intake Hose

Check the air intake hose for dam-
age and its connections for leaks.

Operation of air control valve and sensor valve
Under hood air Vacuum on vacuum motor diaphragm Air control valve operation Sensor \.:ajve
temperature operation

Below 5.3 kPa (40 mmHg, 1.57 inHg) Cool air admission
Below 38°C (100°F) Close

Above 16.0 kPa (120 mmHg, 4.72 inHg) Hot air admission

o o Cool and hot air mixture
38-5 —12

3°C (100 - 127°F) admission Open
Above 53°C (127°F) Cool air admission Open

5. Engine Idie Speed and ldle Mixture

1. ENGINE IDLE SPEED

NOTE: ,

a. Make sure that the ignition timing
and valve clearances are correctly
adjusted prior to this inspection.

b. Set the gear position at “Neutral”
for MT, or “P" or “N” for AT.

c. Before inspecting the engine idle
speed, ensure that:

{1) Vacuum hases, blow-by hoses,
vocker cover, oil filler cap, etc.
which are connected to the

intzke system, are tight and
secure.

(2) The engine has warmed up
sufficiently and O sensor has
also beds warmed up at an
engine speed of 2,500 rpm for
approximately one minute
after engine warm-up.

(3) Clog the purge hose to the

intake manifold after discon-
necting it.

A
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[Non-TURBO vehicle | ® Troubleshooting
v
Engine idle speed {rpm) Faulty "l Eaalty Degraded catalyst
ignition EGI system function
15 30 + system T
speed 630 = 100 O —— Use of leaded
1600 N gasoline
5-speed injector
700 + 100 s Faulty exhaust pipe
MT
1800 Improper m
AT 800 £ 100 wle CO
contents Incorrect
valve
cleamnce
*2 er Au' cleaner
TURBO vehicle o clement
Improper pressure clogged
1) Before inspection, ensure that the compression
auxiliary air valve is completely closed. pressure
2) Adjust the idle speed by using the : :
idle adjusting screw located on the Fig. 342 A3-289

throttle body. *|: Check the EGI system.

Connect a jumper wire and check to see if the ECS lamp flickers with the
engine at idle. If it does, the EGI system is functioning properly.

*2: Check the fuel pressure.

*3: Check fuel injectors.

a: Remove the fuel injector and direct air at a pressure of approximately 196 kPa
(2 kg/em?, 28 psi} to see if air leaks at the nozzle tip. If air leaks, replace the
injector.

b: The injector is faulty.

[die speed  {rpm) 800 £ 100

CO contents (%) .1, max.

HC contents (ppm) | 200, max.

R LT R T
A3-282

Fig. 341

3) Inspecting the exhaust gas.

a. After adjusting both ignition timing
and idling speed, check both the
idle CO and HC contents in the
exhaust gas.

NOTE:
The €0 content adjusting screw of the
air flow meter need not be adjusted as
the air-fuel ratio is feedback con-
© trolled. : : Tl

b. If the CO and HC contents are
outside specifications, check and

correct the problem using the .
following chart as a guide. K -
| ¥,

1—41



,? . ENGINE
2. ENGINE IDLE MIXTURE

Non-TURBO

NOTE: .
Perform the idle mixture adjustment
only when dismounting carburetor
from enpine or disassembling carbu-
retor. And after completion of adjust-
ment, be sure to press spring pin into
the hole in throttle chamber.

1) For 49-state Non4WD and California

Perform the engine idle mixture adjustment according to the following diagram.

Warm up engine

L]
Does the pointer of duty meter swing Yes Idling speed = N | No Adjust duty ratio Idling speed = N
normally? . . o
(ie. Is duty ratio controlled?) Duty ratio = Z Duty ratio = Z
No
Yes f Yes
Keep engine speed within 2,000 ~ 3,000 End Warm up engine by
rpm for 2 — 3 minutes. N ilgnn_g a.tround for
o minutes.
'}
See Troubleshooting %Dul;fmn . No
. } . e i t g speed = '__
Does the pointer of duty meter swing | ye. |- in Chapter 3 Duty ratio = Z
normally? B J
(ie. Is duty ratio controlled?) Yes
650 = 100 rpm (1600 cc 4-speed) End
No *N= [ 700 £ 100 rpm (1600 cc 5-speed and 1800 cc MT)
800 + 100 rpm (1800 cc AT)

See Troubleshooting in Chapter 5. z= Vehicle with Vehicle with
HITACHI carburetor C-W carburetor
i Standard value Duty ratio=Z Z=35%(315 deg)}

i NOTE:

' a. Perform the above adjustment on 55% Z is constant
both main and slow duty solenoid 1495 regardiess of the
valve by using check terminal. deg} altitude.

b. Adjustment method by using dwell
meter is as follows, ?3513[:5
(1) Set the range switch to “four deg)
cycle — four cylinder’, o T
(2) Adjust the idle adjusting screw (164 fo) (5.250 t)

. so that the needie points out (z is determined according to)

according to the following cal- the altitude.

' culation.

90 Ad‘, . +5% (+4.5 deg)
Dwell (deg) = -0 x Duty (%) Allowance et
% . mck_mg £20% (218 deg)

** Adjust idle adjusting screw so that duty meter indicates 35 ¢ 10%.

3-42
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2) For 49-state 4WD and
Canada

Adjust engine idle mixture as follows:
1) Start engine and warm up suffi-
ciently.

2) Inspect idle speed and CO per-
centage in exhaust gas with secondary
air.

1600

Other | AT & |2-Door
than | 4WD- | Hatch-
AT AT back

STD

700 800 650
=100 | =100 | =100

[dle speed (rpm)

co |Witheut |\ 50 | 1s | 20
seconda-
per- ¥ air =1.0 =1.0 1.0
cent-~
age With
) seconda- 0-04
ty air

3) Disconnect air suction hose be-
tween air suction valve and secondary
air cleaner.

43 Clog air suction pipe with rubber

cap or the like.

5} Inspect idle speed and CO per-

centage in exhaust gas without second-

ary air.

6) [f necessary,-adjust idle speed and

CO percentage in exhaust gas while

clogging air suction pipe.

a. Adjust both throttle adjusting screw
and idle mixture adjusting screw to
obtain the specified idle speed and
CO percentage without secondary
air.

b. Remove the plug cloggmg air
suction pipe, and connect the pipe
to secondary air cleaner hose.

c. With secondary air, recheck that
idle speed and CO percentage
satisfy the specifications.

TURBO

This adjustment is not recommendable.

6. Radiator

Check radiator, hoses and their con-

nections for damage, clogging or
leakage.

A Tstﬁ of radiator cap

Check the valve, spring and packing in
the cap for damage.

Check rubber seal on cap for tears,
cracks or deterioration after cleaning
it.

Install the cap on z tester and if cap
does not hold or does not release the
specified pressure, replace cap.

Standard pres-

sure at which 88 kPa
re at WAl (0.9 kg/em?,
valve starts to .
13 psi)

open

Fig. 3-43 Testing the cap
B. Testing of radiator leakage

Inspect radiator for leakage using a
cap tester and applying 2 pressure of
157 kPa (1.6 kg/em?, 23 psi).

If a leakage is d@tected, repair or
replace the radiator.

AT-Q28

Fig. 344 Testing the radiator

7. Hydraulic Valve
Lifter

1) Replacement

The hydravlic valve lifter can be
replaced even when the engine is
mounted on the vehicle as follows:

147

—

1) Disconnect both the blow-by and
PCV hoses.

2) Remove the valve rocker cover.

3) Using the special tool (Socket
Wrench: 899988607), loosen the valve
rocker ASSY and remove the push rod.
4) Raise the vehicle body with a jack
and support it on a safety stand.

5) Remove the nuts which secure the
front engine mounting and slightly
raise the engine using a floor crane.

6) Remove the drain plug to drain
the engine oil completely. Detach the
oil pan.

7) Remove the hydraulic valve lifter
Use of a magnet facilitates removal.

AZ-87

Fig. 345

8) The valve lifter can be mstalled. i
the reverse order. :

2) Adjustment

1} Perform adjustment in cold cor
dition [coolant temperature: 20 t
40°C (68 to 104°F)].
2) Retighten cylinder head nuts an
bolts previously if necessary.
3) Adjust hydraulic valve lifter wit
the following procedures:
a. Perform adjustment in two (G
sequences. '
Sequence (I)
Position #1 cylinder at TD
{compression), and adjust tt
valve lifters for intake an
exhaust valves on #l1 cylinde
for exhaust valve on #3 cylind
“and for intake valve on #
" tylinder. Lo




Position #2 cylinder at TDC
{compression), and adjust all
the others, ie. for intake and
: exhaust valves on #2 cylinder,
. ) for intake valve on #3 cylinder
and for exhaust valve on #4
cylinder.

b. Raise up the bend of lock washer,
loosen the lock nut, and then turn
the wvalve rocker screw clock-
wise by approx. four (4) tumns

. using Valve Clearance Adjuster

| S _

g- ~__Sequence (II)
i .

1

498767000.
RN Valve opens. | 3
b B - D
EL_ (@)
[ Serew by approx. 4 turns.—\'-
’ AS-700
s Fig. 346

] ¢. Leave it with the valves opened
for approx. 15 minutes.

Leave for approx.
15 minutes then
pressure chamber
valume becomes

© minimum.

Valve moves to | &
close a little.

jo—

AS-701

Fig. 347

d. Unscrew -the valve rdcker -scréw

stops moving due to the closing of
valve. This condition is called
= *Zero Point™,

]

-
- T

gradually. Then, the rocker arm

Valve closes
——

Unscrew gradually. X

Fig. 348 AS-702

e. Moreover, unscrew the valve rocker

screw counterclockwise by 1.5°

turns.

— Hydraulic valve .
.iifter is adjusted

=

: B ) S
-~ Unscrew by 1.5 turns.A
AS5-703
Fig. 349

Front crossmember

f. Tighten the lock nut, and bend the
lock washer.

8. Exhaust System

1) After installing the exhaust sys-
tem, check all clearances 1o ensure
that they exceed the specified values.
2) If a clearance is small at any
particular point, loosen all connections,
then readjust clearances by utilizing
free play existing at each bolt location
until correct clearances are obtained.
Finally, rtghten all connections to
the specified value.

NOTE:

If muffler or exhaust pipe clearance is
excessively small due to a deformed or
broken exhaust cover, repair or replace
the cover, and adjust the clearance
correctly.

Crossmember for manual transmission

Crossmember for automatic transmission

Rear crossmember

Exhaust cover
L]
58

Y

15 {0.59}
— Mare than
10 (0.38)

More than
12 (0.47}

Fig. 3-50

344

More than
20 10.79}

More than
20 (0.79}

Unit: mm (in)

More than
20 {0.79)

AZ2-065
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Tos board /_AT cross membar Rear cross membar
I/ T Stabilizer Raar skire
k.%/?gm) Propeller shaft _ X\'
N / \_E 1
_j_‘—- ‘L "
25 0.88)- -
\ 10 (0.39} 12 (0.47) 20 10.79) 20 0.79)
Under guard ' Unit: mm {in
AS-745
Fig. 3-51
NOTE: 4) Apply SUBARU GUARD

Observe the following precautions
when remaoving and installing the front,
center, and rear exhaust pipes.

a. After a gasket is remaved it must
never be reused. Always use Subaru
genuine parts for replacement.
(When the center exhaust pipe is
replaced, the gasket in the joint
between the center and rear exhaust
pipes should also be replaced.
During ordinary servicing, this
gasket should not be separated from
the center exhaust pipe.)

b. The baolts and nuts should be the
specified genuine parts. Self-locking
nuts cannot be reused.

c. To logsen the holts and nuts hold-
ing the turbocharger, first apply a
lubricant such as CRC to them
while the engine is cold.

d. When installing the front exhaust
pipe, ensure that the pipe is free of
foreign matter and then join it to
the turbocharger.

(If foreign matter enters the turbo-
charger, it can cause damage to the
impeller.)

9. Oxygen (0,) Sensor

Oxygen (O,) sensor is one of the
important emission control parts.
Therefore, replace it as follows only
when it is damaged by external force,
or if it seems to be out of order
according to troubleshooting etc.

1} .Removal

I} Disconnect O, sensor cord.

2) Apply SUBARU GUARD
(000902821} or its equivalent to
threaded portion of oxygen (0,)
sensor, and leave it for one minute or
more,

3) Loosen oxygen (O.) sensor by
turning it 10 to 40 degrees with special
tool (Socket: 499990100 for Non-
TURBO or 926040000 for TURBO)
and wrench.

=N

NN 2D

Ouxygen {0, )} sensar

4 - - "

A3-680
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(000902821) to threaded portion of
oxygen (O,) sensor again, and leave it
for one minute or more.
5) Remove oxygen (O;) sensor by
using socket and wrench.

NOTE:

When removing, do not force oxygen
(02) sensor especially when exhaust
pipe is cold; otherwise it will damage
the exhaust pipe.

2} Instailation

1) Apply anti-seize compound (58S
30" made by JET-LUBE Inc. in US.A.
or its equivalent) only to threaded
portion of oxygen (O;) sensor to make
the next removal easier.

NOTE:
Never appiy anti-seize compound to
protector of oxygen {05} sensor.

2) By using socket and torque
wrench, install oxygen (0;) sensor
onto front exhaust pipe by tightening
it to the specified torque.

Torque 25 —34N-m
[oxygen (O4) (2.5 -3.5kgm,
sensor] 18 — 25 ft-lb)

3) Securely connect oxygen (02)
sensor cord.



10. Removal and
Installation of Crank
Pulley

1) Removal

1} Loosen the two bolis which secure
the alternator ASSY and remove the
V-belt.

2) Place the tool shown in the figure
in the hole of the crank pulley to hold
it stationary, loosen the bolt, and
remove the crank pulley. (The zbove
tool can be prepared by modifving a
large screwdriver.)

300 (11.81) .
1 |
| Iz
8 (0.31) dia. - /=
1 2
Unit: mm (in) =
4 AS5-746

Fig. 3-54-1

¢ When loosening

® When tightening(| ~ 7 O\

Pz
|—/r--— " = ‘I‘.

(; \' ’iw
4

B

Fig. 3-55

2) Iinstallation

1) Insert the tool in the hole of the
crank pully to stop it from turning,
and tighten the bolt.

_ ) 64 — 74 N-m
Tightening (6.5-7.5kgm,
torque 47 - 54 ft-Ib)

NOTE:

Appily Three Bond =1215 or the like
to the bolt seat.

2) Install the V-belt.

Without air conditioner

7-9mm (0.28 — 0.35in)
Tenston {98 N (10 kg, 22 1b)
of
V-belt With air conditioner

6 —8mm (0.24 — 0.31 in)

/98 N (10 kg, 22 1b)

< 3—4-6

12. Turbocharger
System Inspection

1) Inspecting the Turbocharger
System Piping for Damage
and Instailation

Check the waste gate valve control
rubber hose for disconnection, slack-
ness, cracks and damage.

2} Inspecting the Function of
the Supercharging Pressure
Controller

1} Disconnect the waste gate valve
control rubber hose at the actuator
side and connect the inspection hose.
Seal the disconnected hose with a
blind plug.

2) Using an air gun, apply a pressure
of 49 to 59 kPa (0.5 to 0.6 kg/em?,
7 to 9 psi) to the inspection hose to
see if the waste gate link operates.

NOTE:

The waste gate contro! diaphragm may
break if excessive pressure is applied.
Before applying the air pressure, check
that it is between 49 to 59 kPa {0.5 to
0.6 ko/em?2, 7 to 9 psi) with a pressure
gauge.

AL B |
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3-4. Dismounting and Remounting

1. Precautions

1) Pertorm the job at a place where a
chain hoist or a floor crane is available.
[f possible. it is desirable to perform
the job over a pit together with a chain
hoist or a floor crane.

2) Be careful not to soil the vehicle
interior (particularly windows and
seats).

3) Be careful not to allow brake
fluid and coolant to come in contact
with the painted surfaces of the vehi-
cle body. [t is desirable to cover the
fenders with covers during the work,
if possible.

2. Dismounting

1) Open engine hood and set its stay
in the correct position.

=3

As-181
Fig. 3-56 Opening engine hood

2) Detach spare tire.

NOTE:

Be careful not to damage adjacent
parts.

3) Decrease the fuel

(TURBO).

a. Disconnect the fuel pump connec-
tor and stop its operation.

b. Crank the engine for at least 5
seconds.

c. If the engine starts, leave it un-
attended until it stalls.

d. Connect the fuel pump connector.

pressure

AS5-749
Fig. 3-57

4) Remove the battery "= tenminal
and ground cable.

5) Disconnect the air temperature
sensor connector in the engine room
(TURBO}), and remove the spare tire
supporter, or raise supporter upward
{TURBO).

~ ;o
Connector — d

6) Disconnect hoses and electric
wiring from air cleaner. Remove bolts
and nuts, and take out air cleaner
(Non-TURBO).

NOTE:
Plug the carburetar opening ta prevent
dirt or dust from entering carburetor.

7y Remove the fuel hoses and the
evaporation hoses.

3--47

NOTE:

Gasoline remaining in delivery hose
may flow out. Therefore receive this
gasoline with an appropriate container.

8) Remove vacuum hoses.

. Cruise control

. Master-Vac

. Air intake shutter

. Vacuum control diaphragm

. Carburetor vent hose (Non-TURBO)

f. Purge hose (Non-TURBO)

9) Remove the harness, etc.

(TURBOY

High-tension cord

Ignition cord connector

Alternator hamess connector

. Engine ground wire

Connector of concentration wires

EGI harness connector

Thermoswitch hamess connector

and electric fan harness connector

h. Condenser hamess

i. lgnition coil harness cord
(both @ and C)

10) Disconnect electric wiring, hoses,

etc. (Non-TURBO)

Engine wiring harness

. High tension cords

. Alternator wiring

. Starter wirings

. Vacuum switch hose(s) -

11) Remove link ASSY.

12) Disconnect cables, pitching stop-

per, etc.

® Accelerator cable

® (Clutch cable

o PHV cable

® Pitching stopper

13) Remove window washer tank

(TURBQ), and put it behind the RH

strut tower.

14) Remove power steering pump

(Non-TURBO).

Remove oil pump ASSY and bracket

as follows:

a. Detach idler cap with pliers with
waste cloth around it in order not
to damage it.

o o0 o

®me e o

o A0 o
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Fig. 3-59 Removing cap

b. Loosen lock bolts and adjust bolt
of idler pulley, and then detach oil
pump belt.

¢. Remove bolts and nut, and put oil
pump ASSY on bulkhead.

S 0014144310 L

A4-196
Fig. 360 Removing oil pump ASSY

NOTE:

a. Be careful that the oil does not
flow out.

b. Be careful that the two oil hoses
does not damage.

d. Detach bracket.
15} Remove power steering pump
(TURBO).

a. Loosen the alternator adjustment
bolt and lock bolt, then remove the

V-beht.

b. Remove the pump pulley and boits

holding the pump.

c. Remove clamp D.
d. Remove the stay for the engine oil
filler pipe.

NOTE: )
Place the power steering pump on the
bulkhead.

16) Remove air duct (TURBO).

NOTE:

Cover the openings where air duct is
installed to keep out dirt and dust
after removal.

17} Remove air
(TURBO).

flowmeter boot

NOTE:

Cover the openings where air flow
meter boot is instatled to keep out dirt
and dust after remaval.

A13-546

348

19) Remove center exhaust pipe
(TURBO).

NOTE:

See NOTE in 21).

a. Disconnect the thermo sensor con-
nector. .

b. Separate the pipe from the turbo-
charger body.

¢. Remove the rear cover.

7
e

“—~Exhau

Fig. 365 s

d. Remove the joint’ bolt with the
transntission.

AL-755

Fig. 3-66

e. Remove the center exhaust pipe
from the rear exhaust pipe.

f. Remove the hanger bolts (center
exhaust pipe) and then the center
exhaust pipe.

NOTE:

There is limited space around the pipe.
Be careful not to damage the pipe
during removal.

<~ Hangar. . —
Exhaust pipe

{Canter)
A13.532
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20) Remove the
(TURBQ).

The bolts need not be removed, only
be loosened.

converter cover

L
i 4

TN VN W
BN

[
_"\'Cnnverter coverLl

H

Fig. 3-68

21) Remove the turbocharger body
(TURBO).

NOTE:

a. Perform the remaval of turbo unit
after it has cooled off sufficiently.

b. Seizure prevention procedure:

1) Apply SUBARU GUARD
(000902821) or the equivalent to
threaded portion of bolts and nuts,
and leave them for one minuta or
more.

2) Loosen balts and nuts by turning
them 10 to 40 degrees.

3) Apply SUBARU GUARD
(000982821) or the equivalent to
the threaded portion of boits and
nuts again, and leave them far one
minute or more,

4) Remaove bolts and nuts.

c. When stud bolt is pulled out, flange
boit (901000032) can he used
instead.

a. Remove the oil pipe.

b. Remove the turbocharger body,
lower cover and gasket. Disconnect
the lubricating hose for the turbo-
charger.

Lowsr cover & gasket -

Fig. 369 A13-5

22) Disconnect the O sensor con-
nector (TURBO).

23) Remove the bolRonnecting the
torque converter to the drive plate.
24) Remove the bolts and nuts from
the upper joint of the engine with the
transmission.

NOTE:
The starter must not be removed.

25} Drain coolant

Install a commercially available vinyl

hose [inner diameter of 8 to 9 mm

(031 to 0.35 in) dia.] on the drain

plug, and drain the coolant. ‘

26) Remove the radiator ASSY"

a. Disconnect the inlet and outlet
radiator hoses from the radiator.

b. Disconnect the inlet and outlet oil
cooler hoses from the radiator.

c. Remove the ground wire.

d. Remove the radiator.

NOTE:
Drain the remaining coolant into a
container.

27) Disconnect oil cooler hoses (IN
and OUT) from pipe ASSY (TURBO).
Drain the oil into a container.

28} Disconnect heater hoses (IN and
OUT) from the engine side.

NOTE:

Drain the remaining coofant into a
container.

29) Separate front exhaust pipe from

engine as follows (Non-TURBO):

a. Disconnect oxygen (0;) sensor
cord.

b. Remove nuts securing front exhaust
pipe to the exhaust ports of engine.

c. Loosen boit connecting front ex-
haust pipe to bracket of body.

30) Remove the front engine mount.

31) Remove the lower nuts joining the

engine to the transmission.

32) Lift up the engine with a wire

rope.

NOTE:

a. Make sure that the lifting wire hook
is securely attached to the hanger.

b. Take care so that a lifting wire does
not damage the engine parts.

Fig. 3-70

33) Remove the engine

a. Raise the engine to some height.

b. Raise the transmission to some
height by using a jack.

¢. Move the engine horizontally.

d. Puil the engine out of the engine
room carefully.

3. Remounting

1) Position the engine in the engine
compartment.

NOTE:

a. While engine is lowered, be careful
to prevent engine from striking any
adjacent parts or car body.

b. Apply grease to splines of main-
shaft in advance (MT).

2) Connect the engine with trans-

mission.

3) Install nuts and bolts to secure

both units.

a. Temporarily tighten the upper
boits,

b. Remove the wire cable and jack.

Tighten the lower nuts securely.

d. Tighten the nuts that secure the .
engine mount.

o

20 - 24 N-m
Torque (20— 24 kg-m,
14 — 17 ft-Ib)
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e. Tighten the upper bolts securely. Y ST = =
4) Connect the torque converter. y( 7 «-."%U :' —l = "?_g - 33;?;-m
a. Align the torque converter with the Lo \ == - Torque (-'-1-4 = ?’S ¢ Bl*ms
holes in the drive plate. z/’ T Yoteoi S — 25 fr-lb)
b. Tighten all bolts — one bolt at a : _ f/. ' N =
time. pe [
e PR PR
23 - 26 N'-m A=
Torque (2.3 — 2.7 kg-m, 3 '
17 - 20 frlb) ———=|
NOTE: . Fig. 3-72 ASTS8

Be careful not to drop any bolts into
the torque converter housing.

5} Connect the O, sensor connector

(TURBO).

6) Install the turbocharger (TURBO).

a. Place the lower cover and gasket
onto the front exhaust pipe.

b. Attach the turbocharger while in-
serting its lubricating hose into
place.

c. Connect the oil pipe.

Fig.3-71 A13.531
7) Install the converter cover
{TURBO).

8) Install the center exhaust pipe

({TURBO).

a. Put the pgasket in between the
turbocharger and center exhaust
pipe.

b. Install the center exhaust pipe and
temporarily tighten the hanger bolt
(transmission bottom).

¢. Temporarily tighten the joint of the
turbocharger with the pipe.

" NOTE:

Do not forget to install the cover
bracket.

d. Temporarily tighten the joint bolt
with the transmission.

e. Temporarily tighten the joint with
the rear exhaust pipe.

f. Tighten the joint with the turbo-
charger regularly.

NOTE:

a. After wiping off oxide scaie on the
threaded portion of bolts and nuts
which attach turbo unit to exhaust
pipe, coat them with lubricants.

b. Replace the gasket with a new one
at every disassembly.
. . 25 — 34 N-m
;r(:fh;‘:m“g (2.5 — 3.5 kgm,
4 18 — 25 ft1b)

g. Tighten the joint bolt with the
transmission regularly.

_ _ 25-34Nm
'tr;ghtemng (2.5 - 3.5 kg-m,
orque 18 — 25 ft-fb) -

h. Tighten the hanger bolt regularly.

o 10— 18 N'm
f‘gh“’"mg (1.0 - 1.8 kg-m,
orque 7 — 13 filb)

i. Tighten the joint with the rear
exhaust pipe regularly.

A4-095

Fig. 3-73 Tightening cushion rubber
nuts

10) Connect front exhaust pipe to

engine as follows (Non-TURBOQ).

a. Attach new gaskets to the engine
exhaust ports, and temporarily
tighten nuts.

NOTE:
Place the flat surface of the gasket to
the engine exhaust port.

A22-031
Fig. 3-74 [Installing gasket

b. Tighten bolt at bracket of body.

25-34Nm
Torque (2.5-35kgm,
18 — 25 filb)

- 22 - 33N-m
Tightening | > 5 _ 3.4 kgm
torque 16 — 25 ft1b)

Install the rear cover.
. Connect the thermo sensor con-
nector.

o

994 Securely tighten engine mount
cushion rubbers on the crossmember.

3--50

Fig. 3-75 |Installing front exhaust
pipe
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¢. Then tighten four nuts to the speci-
fied torque.

25 -29Nm
Torque

(2.6 - 3.0 kg-m,
|‘ 19 — 22 fi-lb)

A4-093

Fig. 3-76

d. Conanect O, sensor cord.

11) Install pitching stopper as follows:

a. Insert pitching stopper rod into the
bracket on the engine side, and
tighten it at the car body side.

b. Tighten the rear nut on pitching
stopper or the engine side so that
the specified clearance exists be-
tween rubber cushion and washer.

Specified clearance

0.8 - 1.2 mm

M
T (0.031 — 0.047 in)

1.8 —2.2 mm

AT (0.071 - 0.087 in)

¢. Attach a wrench to the rear nut on
pitching stopper of the engine side
to prevent it from turning, and
tighten the front nut securely,

10- 18 N-m
Torque (1.0 — 1.8 kg-m,
7 — 13 ft-Ib)
NOTE:

Always make a precise adjustment of
pitching stopper to prevent engine
from vibrating during operation,

Fig. 3-77 \Installing pitching stopper

12) Install the
cover (TURBO).

turbocharger upper

Al |4
= : g
Uppg_rcover ]

A13-546
Fig. 3-78
13) Install the inlet and outlet heater
hoses.
14) Install power steering oil pump
ASSY and oil pump belt.
After adjusting the belt tension, tight-
en lock bolt and attach idler cap (Non-
TURBO).

Belt tension
15 — 20 mm (0.59 — 0.79 in)/
98 N (10 kg, 22 1b)
Torque

44 — 54 N-m
E‘L‘:;;" (4.5 — 5.5 kgm,

33 — 40 ft-Ib)

44 — 54 N-m
3‘:33 (4.5 — 5.5 kg-m,

33 — 40 ft-lb)
Bolt C 25 —34Nm
(thres) (2.5 ~3.5kgm,

18 — 25 ft-lb)
Bolt D . 20—-29N'm
(one) ( 2-3%kgm,

14 — 22 fi-lb)

AJ-201

AS-531
Fig. 3-79 Fitting bolts and nuts

13) Install the power steering pump

(TURBO).

a. Install the engine oil filler pipe stav.

b. Tighten the pump mounting bolts
and instail the pump pulley.

Tightening torque

Pump mounting bolt:

25—-34Nm
(2.5 — 3.5 kg-m, I8 — 25 ft-lb)
Pump pulley:

33 -41Nm

(3.4 — 4.2 kg-m, 25 - 30 ft-Ib)

c. Install the clamp D.
d. Install the V-belt and adjust irs
tension.

7.5-85mm
With air (0.295 — 0.335 in)f
condirioner 98 N
Deit (10 kg, 22 Ib)
tension 7 - 9mm
Withour air | (0.28 — 0.35 in)/
conditioner 98 N
(10 kg, 22 Ib)

16) Attach supporter of spare wheel

- & tire Non-TURBO).

17) Connect cables as before (Non-
TURBO). .
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a. Connect clutch cable to release fork
with free play.

Free play 2 — 3 mm {0.08 — 0.12 in)
Full stroke
17— 18 mm (0.67 — 0.71 in)

P

(e
&; \(

RAY

b/

1 Lock nut
@ 2 Adjusting nut
3 Release fork

A20-051
Fig. 3-80 Adjusting clutch release
fork

b. (Vehicle with Hill-holder) Connect
P.C.V. cable, and adjust Hill-holder
system.

c. Connect accelerator cable, and
adjust its tension by adjusting nuts.

NOTE:

After making the accelerator cable
adjustment, depress the accelerator
pedal to ensure that the throttle valve
fully opens.

* Hitachi carburetor

1 Accelerator cable bracket
2 Accelerator cable

o C-W carburetor

1 Accelerator cable bracket
2  Accelerator cable

Ad4-248

Fig. 381 Installing accelerator cable.

18) Install the
(TURBO).

NOTE:

Check to see if the throttle valve can
be opened completely by means of the
cahle.

accelerator cable

19) Install the link ASSY.

a. Adjusting the accelerator pedal play

® Adjust 5o that there is a gap of 1 to
3 mm (0.04 to 0.12 in) between the
pin and stopper.

® Adjust the accelerator cable end at
the throttle body side.

Cable end 0—-2mm
play (0 — 0.08 in)

b. Adjusting the actuator play

® Adjust the cable end play, caused
by slackness, so that it is 0 to 2 mm
{0 to 0.08 in) on the actuator side.

20) Install the radiator ASSY.

Install the radiator.

. Connect the oil cooler hose.

Install the radiator hoses.

. Make the ground connection.

. Connect thermoswitch and fan

motor.

f. Connect inlet and outlet hoses to
heater unit.

g. Pour coolant into the radiator.

NOTE:
Before- installing the radiator, put
hoses into it to facilitate the work.

21) Install the window washer tank
(TURBO).

" a0 o

NOTE:
Install the motor harness securely.

22) Install the air flowmeter boot
(TURBO).

Fig. 3-82

3-52

23} Install the air
(TURBO).

intake duct

Ajr intake duct

Fig. 3-83

24) Install the harness, etc. (TURBO).

a. High-tension cord (from the igni-
tion coil to the distributor).

b. Ignition cord connectors.

c. Alternator harness connector and
ground wire,

d. Concentration-wire harness connec-
tor.

e. EGI harness connector.

f. Thermoswitch harness connector
and electric fan harness connector.

g. Condenser ground.

h. Ignition coil cord hamess (& and
© sides).

25) Connect electric wiring as befere

(Non-TURBO).

a. Two multiple connectors for engine
wiring harness

1 Harness connector
2 Harness connector for auto-choke,
and carburetor selection (C-W)
Ad4.245
Fig. 3-84

b. High tension cords
¢. Connectors for alternator

NOTE:

{Vehicle with pawer steering) Securely
fit cord supporter onto blow-by hose
paint marking and high tension cord.
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26) Connect hoses as before (Non-

TURBO).
a. (AT) Vacuum hose to vacuum pipe
for kick-down solenoid

‘/’7 2|\l [@\\
- GIRE-Z !\‘Z‘QN): -
\\,:‘-“' S

D o M

A4-188

1 Vacuum hose-
2 Vacuum pipe

Fig. 3-85

b. Yacuum hose to intake manifold
for brake booster (Master-vac)

\\ a(;f.- =

vacuum hose A4-187

Fig. 3-86 Connecting master-vac
vacuum hose

c. Vacuum hose, carburetor vent hose
and purge hose to pipe complete

1 Vacuum hose
2 Carburetor vent hose
3 Purge hose

Fig. 3-87 Connecting hoses

d. Fuel delivery hose and fuel return
hose to carburetor

1 Fuel delivery hose
2 Fuel retumn hose

Fig. 3-88 Connecting fuel hoses

27) Attach air cleaner onto carburetor

and connect the following hoses (Non-

TURBO).

Air intake hose

P.C.V. hose

P.C.V. vacuum hose

A.T.C. vacuum hose

Vacuum hose to thermo vacuum

valve II (Hitachi carburetor) or

thermo vacuum valve [II (C-W

carburetar)

® Vacuum hose to thermo vacuum
valve |

@ Hoseto AS.V.

OO

Fig. 389 Connecting hoses

Then, tighten bolts and wing nuts
securely.

28) Put hoses onto stay, and hold
them with hose clamp (Non-TURBO).
(D Vacuum hose

@ Carburetor vent hose

(@ Fuel delivery hose

@ Fuel return hose
®

Purge hose

3-53

Fig. 3-90

29) Connect hoses (TURBO).

a. Cruise control

. Master-Vac

Air intake shutter

- Vacuum control diaphragm

. Fuel hose

f. Canister evaporator hose )

30) Install the spare tire support and
make the air temperature sensor con-
nection in the engine room (TURB(Q).
31) Connect the battery (-) terminal
and ground cabie.

32) Mount the spare tire and install
the jack (TURBO).

33} Close the front hood.

e an o

4. Inspection and Test

[) Check both the engine oil and
coolant levels to ensure that they are
even with the specified marks. Start
the engine and check for the condition
of various parts. If necessary, take
corrective action.

Check the exhaust pipe connection to
make sure that there is no sign of gas
leakage.

2) Stop the engine and allow it to
rest for some length of time. Check
the engine oil and coolant levels again.
If the levels are below the specified
marks, replenish as necessary,

NOTE:

The radiator is a high pressure type.
Never gpen the radiator cap while the
engine is hot. Doing so may bura your
hand. Allow the engine to cool off
before checking the coolant [evel.
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3-5. Removal
1. Non-TURBO Vehicle

1) Install Engine Stands (399814300
%x2) and drain the engine oil and
coolant by removing engine oil drain
plug and cooclant drain plug. After
draining, install plugs in place.

NOTE:
Take care not to allow oil or water to

come in contact with the clutch cover
or disc. (MT)

Engine Stand (399814300 x 2)

AS-472

Fig. 3-81 Installing engine stand

1 Qil drain plug
2 Coolant drain plug

A5-255

Fig. 3-92 Position of drain plugs

2) Carburetor protector. [For 49
States (except 4WD & 4WD-AT) and
California]

3) Distributor.

a. Disconnect vacuum hose from dis-
tributor.

b. Unclamp distributor lead wire.

c. Disconnect spark plug cords from
spark plugs and cord supporters,
and distributor cord from cord
supporter.

d. Remove distributor and distributor
plate,

4) Alternator with air cleaner brack-

et, spark plug cord stay and drive belt.

5) E.G.R. pipe cover.

6) ASV pipe and ASV.

7) Battery cable bracket and ASV

bracket [vehicle without power steer-

ing for 49 States (except 4WD & 4WD-

AT)] or ol pump bracket (vehicle

with power steering).

8) Loosen the connectors of E.G.R.

pipe at intake manifold and cylinder -

head.

9) Disconnect the wiring harness lead

of oil pressure switch or oil pressure

gauge.

10) Disconnect connecting hoses from

rocker covers.

11} Unclamp heater hose.

12) Disconnect two water by-pass

hoses and heater hose from intake

manifold.

13) Intake manifold ASSY and E.G.R.

pipe.

14} Generator bracket complete and

generator bracket 3 as an ASSY, and

bracket 2.

15) Oil filler duct and oil filler duct

stay as an ASSY.

* Remove stiffener 2 at this time
(4WD).

16) Pulley by tapping it lightly.

NOTE:

a. Insert a screwdriver or the like into
a hole in the drive plate (AT) or the
flywheel (MT) through the timing
hole to prevent the crankshaft from
turning.

b. Use Puller Set (899524100) in
such a case of pulley fitted tightly.

17) Oil pump together with oil filter,
18) Water pump, hose, pipe complete
and by-pass hose as an ASSY and
another by-pass hose.

19} Clutch cover and clutch disc.

NOTE:

a. Insert a screwdriver or the like intg
a hole in the fiywheel through the
timing hole to prevent the flywheel
from turning.

b. Take care not to allow oil or water
1o come in contact with the clutch
disc.

20) Flywheel with O-ring (MT) or
converter drive plate with back plate
and O-ring (AT).

NOTE:

Insert a screwdriver or the like into a
hole in the converter drive plate
through the timing hole to prevent it
from turning.

21) Invert engine.

22) Crankcase oil pan, cil pan gasket
and transmission cover II (MT).

23) Invert engine.

24) Flywheel housing,

25) Spark plugs.

26) Valve rocker covers and gaskets.
27) After loosening valve rocker lock
nuts and adjusting screws for other
than hydraulic valve lifters, remove
the valve rocker assemblies and valve
push rods.

NOTE:

a. Never lonsen valve rocker fock nuts
and adjusting screws for hydraulic
valve lifters.

b. If the push rods are to be reused,
keep them in order, so that they are
instafled in the original positions.

28) Cylinder head attaching nuts.

NOTE:

Loosen nuts according to the sequence
below.
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Fig. 3-93 Loosening sequence of
cylinder head nuts

29) Cylinder heads and cylinder head
gaskets.

30} Remove bolt and nut retaining oil
strainer stay.

If necessary, drive out oil strainer
together with stay as a unit.

NOTE:

a. Use a chisel when remaving the oil
strainer,

b. Never attempt to remove the strain-
er unless it is really necessary.

31) Piston pin circlip on the rear side
of each #3 and #4 piston;

Set piston to its bottom dead center
by turning crankshaft and insert long
nose pliers through the rear service
hele to reach circlip.

NOTE:

To turn the crankshaft with a wrench,
install the crankshaft pulley halt on
the crankshaft front end.

32) Piston pins for #3 and #4 pistons,
using Piston Pin Remover (3990943 10)
inserted through the rear service hole.

1 Piston Pin Remover
(399094310)

2 Piston pin A5-276

Fig. 3-94 Removing piston pin

33) Crankcase plugs from crankcase
with an Allen wrench 14 mm (0.55 in)
wide across flats.

Usa this shapa of wrench

A5-277
Fig. 3-95 Removing crankcase plug

34) Piston pin circlips and pisten pins
for #1 and #2 pistons in the same way
as before, but use the front service
holes (crankcase plug holes) this time.
35} Straighten lockwashers for cam-
shaft attaching bolts, working through
the camshaft gear holes, and remove
bolts.

36) Tilt crankcase, and
hydraulic valve lifters,

take out

NOTE:
Keep them in order so that they are
not mixed up.

37) Separate crankcase by removing
bolts and nurts with #1 and #3 cylin-
ders facing upward.

NOTE:

3. Use Vaive Lifter Clips (899804100)
to prevent the lifters {other than
hydraulic valve lifter) in the upper
crankcase from dropping off.

h. Before separating the crankcase,
pull the camshaft toward the rear
so that is does not interfere with
the crankcase.

c. Also remave the crankcase hanger
(F) and stiffener (4WD).

Vaive Liftar Clip
{899804100) P

Fig. 3-96 Pulling camshaft  As219

3-55

38) Otl seal at the front of crankcase,
O-ring and back-up ring.

39) Oil seal at the front of crankcase,
Q-ring and back-up ring.

40) Crankshaft together with connect-
ing rods, distributor gear and crank-
shaft gear as a unit, )
41) Camshaft together with camshatt
gear and camshaft plarte.

42) Solid vaive lifters and keep them
in order, so that they can be rein-
stalled into their original holes.

43) Pistons from crankcase,

NOTE:

a. Keep the pistons and piston pins
together for each cylinder so that -
thay are not mixed up.

b. Make marks on the pistons so as
not ta change their installed posi-
tions.

44) Crankshaft bearings.

NOTE:
If the bearings are to he used again, do
not mix them up.

43) Oil pressure switch (Vehicle with-
out pressure gauge) or piug (Vehicle
with pressure gauge).

46) Engine Stands (399814300 x2)
from the crankcase halves.

2. TURBO Vehicle

NOTE:
The coadition of the engine hefore
disassenbly is as shown in the figure
below.

A5-758

Fig. 3-97

1) Removing the front exhaust pipe.
Loosen the ‘four nuts securing the
front exhaust pipe to the cylinder
head.
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2) Removing the oil pipe stay.
Remove the bolt fitting the stay to the
crankcase bottom (#1 and #3 sides).
3) Installing the engine stand.

Install the ENGINE STAND

(399814300) to the engine ASSY.

4) Removing the distributor ASSY.

a. Remove the high-tension cords
from the spark plugs and support-
ers.

b. Remove the lead wires. ... Clips in
four places, ground terminal on the
intake manifold (6 mm bolt) and
knock sensor.

c. Disconnect the vacuum hose.

d. Remove the bolts holding the dis-
tributor ASSY, and pull it up.

5) Removing the altemator ASSY.

".. Remove the two bolts holding the

alternator ASSY.
" 6) Removing the intake manifold
ASSY.

a. Remove the oil pressure switch and
injector lead wires.

b. Remove the air vent hose from the
intake manifold side.

c. Remove the EGR cover (insertion
tvpe), and remove the EGR pipe
plug at the cylinder head side.

d. Disconnect the blow-by hose.

e. Disconnect the fuel pipe from the
injector.

(a) Loosen the hose clamps in four
places.

~ (b} Remove the two bolts holding,

the fuel pipe (together with the
intake manifold ASSY).

f. Disconnect the vacuum hose.

g. Remove the intake manifold ASSY
by loosening the four bolts holding
it.

7) Removing brackets.

a. Remove the alternator bracket 2.

b. Remove the alternator bracket.

¢. Remove the pump bracket for the

power steering.

8) Removing the knock sensor ASSY.

Use a 27 mm deep socket for removal.

NOTE:

a. Use of a shallow socket damages
the terminals. Be sure to use the
above deep socket.

b. Do not tilt ar lay down the socket
during removal.

9) Removing the fuel injector.

Use a Phillips-head screwdriver for
removal. i

10) Removing the oil filler duct CP.
Remove the two bolis holding the oil
filler duct CP.

11) Removing  oil
attachment & oil filter.

pump  with

NOTE: 7
The operations that follow hereunder
shouid be carried out by the same
procedures used for Noa-TURBO
vehicles.
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3-6. Disassembly

1. Intake Manifold
Assembly

1. NON-TURBO VEHICLE

1} Hitachi Carburetor Type for
49-state Non-4WD and
California

1) Disconnect wiring harness.

2) Remove vacuum hoses, hoses and

related parts.

a. Thermostat cover, solenocid valve [
and bracket. protector stay, gasket
and thermostat.

b. Actuator ASSY (A/C only), clip
and stay & clip.

c. E.G.R. valve, gasket and duty sole-
noid valve connector clamp.

d. Carburetor, two gaskets and an
insulator.

e. P.C.V. hose.

f. Heater hose.

g Duty solenoid valves (slow and
main) and carburetor protector 2.

h. Vacuum pipe CP and carburetor
protector 3.

i. Thermo vacuum valve [II.

J- P.C.V.valve,

k. Thermo vacuum valve .

. Accelerator cable bracket.

m. Thermosensor.

n. Solenoid valve I (except for
California).

2} Hitachi Carburetor Type for
49-state 4WD and Canada

1) Disconnect wiring harness.

2) Remove (vacuum) hoses and

related parts.

a. Thermostat cover, stay, gasket and
thermostat

b. Actuator ASSY (A/C only), clip
and stay & clip

c. Thermo vacuum valve [V, bracket
and insulator.

d. E.G.R. valve, gasket and AAV pipe
& hose

e. Carburetor,
lator

f. P.C.V. hose

g. Heater hose

h. Vacuum pipe

i

]

two gasket and insu-

i P.C.V.valve
j. Thermo vacuum vaive [

k. Accelerator cable bracket
. Thermosensor

3) C-W Carburetor Type

1} Disco

2) Rem

related parts,

a. Thermostat cover, gasket and ther-
mostat,

. Solenoid valve [.

Actuator ASSY (A/C only).

. E.G.R. valve and gasket.

. Carburetor, two gaskets and an in-
sulator.

f. P.C.V.hose.

g Heater hose.

h. Stay & clip.

i Clip. '

]

k

1

m

ect wiring harness.
vacuum hoses, hoses, and

o a0 o

j. P.C.V. valve,

. Thermo vacuum valve I.
. Thermosensor.

. Vacuum pipe CP.
n. Solenoid valve IT.

2. TURBO VEHICLE

1) Remove the wiring harness from

the intake manifold.

® Auxiliary air valve

Throttle switch

FICD solenoid valve

Thermometer CP

Coolant thermosensor

Ground terminal ... Tightened along
with the pressure regulator stay

2) Remove the pressure regulator.

3) Remove the following parts from

the intake manifold and throttle body.

¢ Each vacuum hose

¢ Blow-by hose

® Heater hose

¢ Throttle body hot water preheat
hose

¢ EGR pipe

4) Remove the following parts from

the intake manifold.

® Throttle body ASSY..Use a
“Torx™ wrench.

¢ Auxiliary air valve

* @ Thermostat cover, thermostat and

hose
® EGR valve
® Thermo valve

1_R7

¢ Thermometer CP

¢ Coolant thermosensor
® PCV valve

& Air relief valve ASSY
® Vacuum pipe CP

2. Valve Rocker
Assembly

Disassemble valve rocker ASSY to
each component part.

NOTE:

a. Keep the disassembled parts in
order.

b. Never loosen rocker arm scraws for
hydraulic valve lifter. In addltmn,"

be sure not to mix rocker auns

since their screws are adjustad wn‘.lt

every cylinder.

3. Cylinder Head

1) Remove valves, springs, spring
retainers, and retainer keys from
cylinder head, by using Spring Press
(899724100).

NOTE:
Put a mark on the individual valves,
and be careful not to mix them up.

Spring Prass (899724100)
AS5-286

Fig. 3-98 Removing valve and spring

2) Remove spacer with gasket.

4. Crankshaft

Remove connecting rods from crank-
shaft by unscrewing connecting rod
nuts.

Remove bearings from connecting rod.
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AS-033
Fig. 3-99 Disassembled cornecting
rod

NOTE:

Arrange the disassembled parts in
order and be careful not to mix them
up.

S. Camshaft

Remove cam gear from camshaft using

. Remover Set (899714110) and press.
Then remove woodruff key and cam-
shaft plate.

6. Piston

Remove piston rings with a piston ring
expander. Also remove circlip.

NOTE:

Arrange the removed piston rings in
order and be careful not to mix them
up.

Piston ring expander
AS5.-038

Fig. 3-100 Remaoving position rings

7. Oil Pump

Disassemble oil pump to each com-

_ ponent part.

a. Oil filter

b. Two screws

c. Oil pump body holder, drive gear,
rotor and O-ring

d. O-ring, by-pass valve spring and ball

3-7. Inspection and Adjustment

1. Precautions

1) Before cleaning parts, make sure
. that no leakage exists in parts which
carry coolant or oil.

2) Clean all parts carefully and make
sure that adhering gaskets and other
substances are removed.

3) Blow compressed air into the oil
passages to make sure that they are
not clogged.

4) When removing deposits such as
carbon, be careful not to damage the
part surface.

5) Arrange all relative parts in order,
3o that they are not mixed up.

2. Cylinder Head

1) Make sure that no crack or other
damage exists. In addition to visual
inspection, inspect important areas by
" means of red check.

2) Measure the warping of the cylin-
der head surface that mates with
crankcase by using a straight edge and
thickness gauge.

If the warping exceeds 0.05mm
(0.0020 in), regrind the surface with a
surface grinder.

Warping lirnit 0.05mm (0.0020 in)
Grinding limit 0.5mm (0.020 in)
Standard 1600 cc 89.6 mm
height of Erlgine (35 28 ll'l)
cylinder | 3800 cc 90.6 mm

head Engine (3.567 in)

1 Thickness gauge

2 Straight edge AS5-287

Fig. 3-101 Measuring cylinder head
for warping

NOTE:

Uneven torque for the cylinder head
nuts can cause warping. When re-
assembling, pay special attention to
the torque so as to tighten evenly.

3-58

e. Oil pressure gauge or plug
f. Relief valve plug, two washers,
spring and relief valve

8. Water Pump

Disassemble water pump to each com-
ponent part.

a. Water pump pulley

b. Water pumnp shaft

NOTE:

Do not press the shaft, ar the bearings
will be damaged. Press the bearing
outer race.

c. Impeller
d. Mechanical seal

3) Inspect intake and exhaust valve
seats, and correct the contact surfaces
if they are defective or when valve
guides are replaced.

AS5-052

Fig. 3-102 Dimensions of intake and
exhaust valve seats

Intake 0.7 - 1.3 mm
) (0.028 — 0.051 in)
w
Exhaust 1.0~ 1.8 mm

(0.039 - 6.071 in)

Wear limit of
valve seat
(measured in
direction of
valve axis)

0.5 mm (0.020 in)
for both intake
and exhaust
valves
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The correction procedure is as fol-
lows:
a. Precautions
(1) When valve seat correction is
required, check intake and exhaust
valve stems and valve guides for
_ wear, and the springs for square-
ness, tension, etc. If defective,
replace them before proceeding the
valve seat correction work.
{2) When reconditioning valve and
valve seat surfaces, remove intake
valve oil seals. Install new oil seals
with oil after completing the work.
b. Reface valve seat with valve seat
cutters or grindecs to the dimen-
sions shown in the above figure.

Vaive seat cutter

‘. 4 li

N (N =

——l A PN
A5-288

Fig. 3-103 Refacing valve seat with
valve seat cutter

NOTE:

Refacing of the valve seat should be
closely coordinated with the refacing
of the valve face, so that the finished
seat and valve face will be concentric
and specified interference angle will be
maintained.

¢. Apply a thin coat of Prussian blue

‘ or red lead to the contacting sur-

face of valve to see the contact-

ing condition of valve and valve
seat.

d. Rotate valve with light pressure.
If the blue or red lead is transferred
to the center of the valve seat sur-
face, the contact is satisfactory.

2. In case of improper contact, apply
a small amount of grinding com-
pound fabout #400) on the valve
surface and lap the valve and seat
surface so that they obtain proper
fit.

NOTE:
The above is important hecause the
valve and seat must have 3 gastight fit.

f. Clean wvalves and valve seats to
remove chips.

4) Inspect exhaust pipe stud bolts

installed on the ¢ylinder head, and

replace if defective.

Protrusion length of stud bolts

54 mm (2.13 in)

3. Valve Guide

Check the clearance between valve
guide and stem. The clearance can be
checked by measuring the outside
diameter of valve stem and the inside
diameter of valve guide with outside
and inside micrometers respectively.

If the clearance between valve
guide and stem exceeds the specifica-
tion, replace guide as follows:

Specifications for valve stem and valve guide .

Standard clearance Intake 0.035 — 0.065 mm (0.0014 - 0.0026 in)
between valve guide

and valve stem Exhaust | 0.040 —0.070 mm (0.0016 — 0.0028 in)
Limit of clearance Intake 0.15 mm (0.0059 in)

between valve guide

and valve stem Exhaust | 0.15 mm (0.0059 in)

Standard inside diameter of valve
guide

8.000 — 8.015 mm (0.3150 — 0.3156 in)

Standard diameter of [ntake

7.950 — 7.965 mm (0.3130 - 0.3136 in)

valve stemn Exhaust

—

7.945 ~ 7.960 mm (0.3128 - 0.3134 in)

150

a. Place cylinder head on Cylinder
Head Table (399765101) with the
combustion chamber upward so
that valve guides eater the holes
in Cylinder Head Table.

b. Insert Valve Guide Remover
(899764104} into valve guide and
press it down to remove valve
guide,

1 Valve Guide Remaover
(899764104)

2 Cylinder head table
{399765101)

Fig. 3-104 Removing valve guide

AS5-289

¢. Turn cylinder head upside down
and place Valve Guide Adjuster
(899768602 for exhaust valve guide,
899768603 for intake valve guide)
as shown in the figure.

Valve guide adjuster
(899768602}

\Valva guids adjuster
(899768607)
v

I }
=i Tl

. Exhaust valve )
guide i
guide A5-055

Fig. 3-105 Valve guide adjusters

d. Before installing rew valve guide,
make sure that neither scratches
nor damages exist on the inside sur-
face of the valve guide holes in
cylinder head.

e. Put new valve guide, coated with
suffictent oil, in cylinder, and
insert Valve Guide Remover
(899764104) into valve guide.
Press in until the valve guide upper
end is flush with the upper surface
of Valve Guide Adjuster.
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1 Valve Guide Remover
(899764104)

2 Valve Guide Adjuster
(899768603)

3 Valve Guide Adjuster
(899768602)

4 Cylinder Head Table
(399765101)

Fig. 3-106 Installing valve guide

£5.290

f. Check the valve guide projection.

Intake 17.5 — 18.5 mm
Valve (b) (0.689 — 0.728 in)
guide
projection | Exhaust | 22.5 - 23.5 mm

(a} (0.886 - 0.925 im}

|| =

THW}
b
Yl l ;
—{|: .

/T\
|
|

|
T‘ Intake valve guide
£xhaust valve guide

Cylinder head
A5-057
Fig. 3-107 Valve guide projection

g. Ream the inside of valve guide with
Valve Guide Reamer (899764105).
Gently rotate the reamer clockwise
while pressing it lightly into valve
guide, and return it aiso rotating
clockwise. After reaming clean
valve guide to remove chips.

NOTE:

a. The outside diameter of the reamer
should be adjusted to 8.004 to
8.010 mm (0.3151 to 0.3154 in).

b. Apply engine oil to the reamer
when reaming.

- ¢. {f the inner surface of the valve

guide is torn, the edge of the
reamer should be slightly ground
with an oil stone,

d. If the inner surface of the valve
guide becomes lustrous and the
reamer does not cut chips, use a
new reamer or remedy the reamer.

h. Recheck the contact condition
between valve and valve seat after
replacing valve guide. '

4. Intake Valve Oil Seal

Replace oil seal with new one, if
lip is damaged or spring is out of
place, or when the surfaces of intake
valve and valve seat are reconditioned
or intake valve guide is repiaced.

Press in oil seal to the specified
dimension indicated in the figure,
using Oil Seal Installer (898858600).

1 Oil Seal Installer
{898858600)

2 Cylinder Head Table
(399765101)

Fig. 3-108 Installing oil seal

n5-291

23.2 mm {0913 in}
A5-222

Fig. 3-109 |[nstalled position of oif
seaf

NOTE:
Apply oil to the oil seal prior to
pressing.

5. Intake and Exhaust
Valves

1) Inspect the flange and siem of
valve, and replace if damaged, worn,
or deformed, or if “H” is less than
the specified limit.

H
Standard L'Lmit_
1 mm 0.5 mm
Intake 0.039in) | (0.020 in)
;1.3 mm 0.8 mm

E H

xhaust | ©01in) | (0.03in)
&
V‘

i ,

HT 71 : )

go°*1

0

R = 0.3 mm (0.012 in}
AS5-293

Fig. 3-110 Valve head dimensions

Intake valve

Exhaust valve

Angle of valve surface
that contacts valve seat

+1°

90" 75

Valve gverall length

109 mm (4.29 in)

109.3 mm (4.30 in)

2) If the contact surface of valve is
damaged, or if the stem end is recessed,
correct with a valve refacer, grinding

3-60

_-d‘ - .#.

as little as possible. The contact sur-
face should be at right angle with the
valve axis.
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Fig. 3-111 Grinding valve

3) Put 1 small amount of grinding
compound on the seat surface and lap
the valve and seat surface. Also refer
to 2. Cylinder Head 3) at this time.
Install 2 new intake valve oil seal after
lapping.

6. Valve Springs

Check valve springs for damage,
free length, and tension. Replace
valve spring if it is not to the specifi-
cations presented below.

NOTE:

Ta measure the squareness of the valve
spring, stand the spring on a surface
plate and measure its deflection at the
top using a try square.

AS5-062

Fig. 3-112 Checking spring squareness

Specifications of valve spring with solid valve lifter ‘
Outer spring Inner spring j
Free length 45.3 mm (1.783 in) 48.8 mm (1.921 in) |
146.1 — 169.7 N 843 -98.1N
(149 - 17.3 kg, (86 — 10.0kg,
329 -38.1 b)Y 19.0 - 22.1 Iby/
39.5 mm (1.555 in) 37.5 mm (1.476 in)
Tension/spring height
500.2 - 568.8N 1854 - 2148 N
(51.0 —58.0 kg, (189 - 219 kg,
1125 - 1279 b)/ 41.7 — 43.3 Ib)/
305 mm (1.201 in) 28.5 mm (1.122 in)
2.0 mm (0.079 in) 2.1 mm (0.083 in)
Squareness
ot less _orless
e

Specifications of valve spring with hydraulic valve lifter

Outer spring

Inner spring

Free length

48.5 mm (1.909 in)

53.0 mm (2.087 in)

Tension/spring height

2285 ~261.8 N
(23.3 - 26.7 kg,
51.4—589 by

39.5 mm (1.555 in)

1157 - 1334 N

(11.8 - 13.6 kg,

26.0 — 30.0 Ib)/
37.5 mm (1.476 in)

518.8 —599.2 N
(529 - 61.1 kg,
116.6 — 134.7 Ib)/

32.0 mm (1.260 in)

201.0-2305N

(20.5 —23.5 kg,

452 -51.8 by
300 mm (1.181 in)

Squareness

2.1 mm (0.083 in)
or less

2.3 mm (0.091 in)
orless ~

7. Valve Rocker

1)} Inspect the inner surface of valve

Replace valve rocker arm or shaft

rocker arm and the outer surface of
rocker shaft for wear.

Clearance
between rocker
arm and shaft

0013 -0.052 mm
(0.0005 — 0.0020 in)

18.016 - 18.034 mm
(0.7093 - (.7100 in)

Inner diameter
of rocker arm

Outer diameter| 17.982 - 18.003 mm
of shaft (0.7080 — 0.7088 in)

3-61

if defective,

2) If the rocker arm surface that
contacts the stem head is noticeably
worn, replace the rocker arm. If worn
slightly in a stepped shape, use a valve
refacer and correct the surface, grind-
ing as little as possible,
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3) Replace rocker shaft spring
washers if worn excessively.

X

— "
\Jalve rocker arm 2

AS5-063

Fig. 3-113 Correcting valve rocker arm

8. Valve Lifter
1} Solid Valve Lifter

Specifications for lifter and lifter hole

Standard inner diameter of

ifter hole 21.000 - 21.021 mm (0.8268 — 0.8276 in)

Standard outer diameter of

lifter 20.949 — 20.970 mm (0.8248 — 0.8256 in)
Clearance between | Standard $.030 — 0.072 mm (0.0012 — 0.0028 in)
lifter and lifter

hoie Limit 0.100 mm (0.0039 in)

1) Check valve lifters for wear and
damage, and replace or correct if
defective.

2) Check the lifter holes in the
crankcase for damage, etc., and correct
or replace as necessary.

AB5-064
Fig. 3-114 Checking lifter hole

2) Hydraulic Valve Lifter

Hydraulic valve lifter and lifter hole

Standard inner diameter of ]

- YLy
lifter hole 20.988 — 21.040 mm (0.8263 — 0.8283 in)

Standard outer diameter of 20.950 — 20.968 mm (0.8248 — 0.8255 in)

lifter

o _ .
Lifter 1o Lifter hoje | Standard | 0.020 — 0,090 mm (0.0008 — 0.0035 in)
clearagee Limit 0.100 mm (0.0039 in)

362

NOTE:

Be extremely careful to prevent any
foreign matter from getting into the
valve lifter as it is machined to a high
degree of precision.

1) Measure the outer-diameter of the
valve lifter. If it is outside the specified
value, replace it. Also check it for
wear or damage and replace it as
necessary.

2} Measure the bore diameter in the
crankcase at the valve lifter location.
If the clearance between the bore

diameter and outer diameter of the -

lifter exceeds the specified limit,
replace the lifter.
3) Forcibly insert the push rod seat

with push rod 1o see if the seat moves

into the valve body. If it does, check

the following reasons and repair it as

follows:.

® Air is sucked into the pressure
chamber. :

¢ Plunger-to-body clearance is rtoo
large.

® Foreign matter andf/or damage
exists around check ball and
plunger,

a. Remove the foliowing parts in the
order indicaied.
® Clip

Push rod seat

Plunger

Check ball, check ball spring and

check ball retainer

® Plunger spring

NOTE:

a. Never mix up plunger, push rod
seat and valve body amoung valve
lifters.

b. Use a wire to facilitate removal of
the plunges.

2-3mm
{0.08-0.12 in)

AS5-6B2
Fig. 3-115
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b. Clean all disassembled parts.

c. Install the check ball, check ball
spring and check ball retainer on
the plunger. being careful not to
tilt them.

—= Plunger

T“k ball
o) Ri
Spring

Retainer

Fig. 3-116 A3-683

d. Install the plunger spring in the
valve body and fill the body with
clean engine oil,

e. Insert plunger into valve body and
push check ball with drift pin
[outer 3.2 mm (1/8 in) dia.] until
the plunger comes into contact
with the body while making an
opening between the check ball and
plunger.

f. Insert a suitable pin into the oil
hole in the body and remove the
drift pin.

M
- —3.2(1/8] dia.
Dritt pin_../ Z,'_—[
151{0.59} e [3511.38}
- t

Pin—

i

h

I
!
1
:

’ -

2.5(1/10) dia.—

Unit: mm (in)

Fig.3-117 AS-684

8. After refilling with clean engine oil,
insert the push rod seat, install the
clip in place and remove the pin.

h. Again make sure that the push rod
seat does not move into the valve
body when forcibly pushing the
seat with the push rod.

If it does, replace the valve lifter
with a new one.

9. Push Rod

1) Check for any sign of bending or
damage, and replace if defective.

2) Check the oil hole in push rog fo
clogging and clean if necessary,

Deflection of center

0.4 mm (0.016 in) or less ﬁ

For 1600
(Knurling: 2)

————————

219 - 2194 mm (8.62 ~ 8.64 in)

For 1800 with solid
valve lifter

(Knurling: 1)

QOverall
length

——

230.7 - 231.1 mm (9.08 — 9.10 in)

For 1800 with hydrau-
lic valve lifter
(Kaurling: nothing)

231.7-232.2mm (9.12 - 9.14 in)

Dial gauge

Fig. 3-118 Checking push rod for
bending

10. Crankcas_e

Check crankcase for the follow-
ing items, and correct or replace if
defective,

I) Check for cracks and damage
visually. Especially, inspect important
parts by means of red check.

2) Check the oil passages for clog-
ging. :

3) Check stud bolts on the crankcase
for looseness. If any stud bolt is loose,
correct or replace. If it is bent, correct
so that the cylinder head can be
installed smoothly.

Use Stud Bolt Wrench (898878600)
to screw the stud bolt into crank-
ciase.

NOTE:
Coat the stud bolt threads with a

torque-holding sealant {Loctite 270 or
271, or equivalent) hefore installation.

Stud Bolt Wrench
(8988739600}

SRR S
.38
.
. T as9a
Fig. 3-113 Installing cylinder head
stud bolt

4) Inspect the crankcase surface that
mates with cylinder head for warping
by using a straight edge, and correct
by grinding if necessary.

Warping limit | 0.05 mm (0.0020 in)

Stud Boit
1,800 cc 1,600 cc
Lensth 91.5 —93.5 mm 90.5 —92.5 mm
cng (3.602 — 3.681 in) (3.563 — 3.642 in)
: 34 — 44 N-m
Torque (3.5 — 4.5 kg-m, 25 — 33 ft-Ib)
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11. Cylinder and Piston

1) Measure the inner diameter of
each cylinder in both the thrust and
piston pin directions at the heights
shown in the figure, using a cylinder
bore gauge.

Cylinder hend mating 1urface A
1 ]
| 7 mm {0.28in] /
A L
/ B
7 AL
Fd rd

A: Thrust direction
B: Piston pin direction

AS5-068
e

1,600cc | 30mm (1.18in)

1,800 cc | 33.5 mm (1.319 in)

Fig. 3-120 Positions for cylinder bore
measurement

NOTE:
Measurement should be performed at
a temperature of 20°C (68°F).

Fig. 3-121 Measuring cylinder bore

2) Boring and honing

a. If the value of taper, out-of-round-
ness, or cylinder-to-piston clearance
measured exceeds the specified
limit or if there is any damage on
the cylinder wall, rebore it to use
an oversize piston.

NOTE:

When any of the cylinders needs rebor-
ing, all other cylinders must he hored
at the same time, and use oversize
pistons, Do not perform boring on ane
cylinder only, nor uwse an oversize
piston for ane cylinder only.

b. Get four of the oversize pistons and
measure the outer diameter of each
piston ai the height shown in the
figure. (Thrust direction)

26.3 mm
{1.035 in}

A5-070

Fig. 3-122 Position for measuring
piston diameter

Fig. 3-123 Measuring piston diameter

Piston outer diameter
1
i 91960 —91.990 mm
Standard 3 6205 — 3.6216 in)
?6230??111) | 92210 - 92.240 mm
s  (3.6303 — 3.6315 in)
oversize |
?jg;;;“m | 92.460 — 92.490 mm
- . (3.6402 — 3.6413 in)
OVersize l
NOTE: -

Measurement should be performed at
a temperatuse of 20°C (68°F). -

c. If the cylinder illne;.dia:ne“‘tgl?"g -
ceeds the following erﬁﬁrgiqg Limit
after boring and honing,seplace the
crankcase, N

Enlarging limit
of cylinder

0.50 mm (0.0197 in)
inner diameter ’

Cylinder bore
" . . 91985 —92.015 mm
Standard diameter (Bot_h 1800 and 1600) (3.6214 — 3.6226 in)
Standard 0.015 mm (0.0006 in)
Taper
. Limit 0.050 mm {0.0020 in)
Standard 0.010 mm (0.0004 in)
Out-of roundness
Limit 0.050 mm (0.0020 in)
0.010 — 0.040 mm
Standard .
Cylinder to-piston clearance (00004 —0.0016 in)
at 20°C(68°F) Lo 0.060 mm
m (0.0024 in),

3-64

NOTE:

Immediately after reboring, the cyl-
inder diameter may differ from its real
diameter due to temperature rise.
Thus, pay attention to this when
measuring the cylinder diameter.

d. Inspect the cylinder bore for taper,
out-of-roundness, and diameter dif-
ferences.

Dizmeter difference 0.05¢ mm

between cylinders {0.0020. ih) or less

NOTE:
Measure the inner diameter of the
cylinder when the temperature is 20°C
(68°F).
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12. Piston and Piston
Pin

1) Check pistons and piston pins
for damage, cracks. and- wear and the
piston ring grooves for wear and dam-
age. Replace if defective.

2} Measure the piston-to-cylinder
clearance at each cylinder as instructed
in 11. Cylinder and Piston. If any of
the clearances is not to specification,
replace the piston or bore the cylinder
10 use an oversize piston.

3) Make sure that piston pin can
be inserted into the piston pin hole
with a thumb at 20°C (68°F). Replace
if defective.

13. Piston Ring

1) If piston ring is broken, dam-
aged, or worn, or if its tension is
insufficient, or when the piston is
replaced, replace piston ring with
a new one of the same size as the
piston.

I\IUTE:
. "R” or “N” is marked an the end
af the top and second rings. When
installing the rings to the piston,
face this mark upward.

AS-072

Fig. 3-124 Mark on piston ring

b. The oil ring is a combined ring con-
sisting of two rails and a spacer in
between. When installing, be careful
not to make misassembly.

Specifications for piston and piston pin
o 20.992 to 21.000 mm
Standard outer diameter of piston pin (0.8265 t0-0.8268 in)
Standard inner diameter of piston pin 20.999 to 21.009 mm
hole (0.8267 10 0.83271 in) Y
Standard clearance between pistont pin 0.004 to 0010 mm %
and hole in piston (0.0002 to 0.0004 in) B
Standard clearance between piston pin 0.005 to 0.040 mm
and hole in connecting rod (0.0002 to 0.0016 in)
R mark
Tap ring :,F_ - '
‘-—-—— A mark
Second ring i -
] L;_;.. Upper rail
Qil ring | Spacer
A5-073
L T ——Lawer rail

[N IS ™ L\ =
1 Thickness gauge‘ VT
2 Piston ring A5-296
Fig. 3-127 Measuring piston ring gap

Fig. 3-125 Cross section of piston rings
{Riken Piston Ring)

N mark

Top ring % 3) Measure the clearance between
piston ring and piston ring groove

N mark with a thickness gauge.
Second ring % NOTE:

U ) Before measuring the clearance, clean
72— Upper rai the piston ring groove and piston ring,
—— Spacer

Qil ring

Lower rail
AS5-074

Fig. 3-126 Cross section of piston ring

- fNippon Piston Ring)
2) Squarely place piston ring in cyw
inder and measure the piston ring gap .
with a thickness gauge.

NOTE:
if the cylinder is not currected or
replaced one, measure the piston ring ' A5-076
gap at the bottom of the eylinder,  Fig. 3.728 Measuring piston ring
where the wear is little, groove clearance
\ Standard Limit
Top i 0.2¢0 - 0.35mm 1.0 mm
prng (00079 —0.0138in) | (0.039 in)
: Py ] Second ri 0.20 - 0.35 mm 1.0.mm
- - Piston ring gap cond ring (0.0079 — 0.0138 in) (0.039 in)
0il ring rail 0.20 —- 0.90 mm 15 mm ‘
818 | (00079 —0.0354in) | (0.059 in)

3-65
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Standard Limit
. 0.04 — 0.08 mm 0.15 mm

Top ring (0.0016 — 0.0031 in) (0.0059 in)
Clearance between
piston ring and Second rin 0.03 — 0.07 mm 0.15 mm
piston ring groove & (0.0012 — 0.0028 in) {0.0059 in)

Oil ring 0 0

14. Connecting Rod

1) Replace connecting rod, if the
large or small end thrust surface is
damaged.

2) Check for bend or twist using a
connecting rod aligner. Replace con-
necting rod if‘f bend or twist
exceeds the limit.

Limit of bend or
twist per 100 mm
(3.94 in) in length

0.10 mm
(0.0039 _in)

1 Thickness gauge

2 Connecting rod AB-077

i A5-078
1 Connecting rod
2 ‘Thickness gauge

Fig. 3-129 .Measuring piston ring
groove clearance

3) Install connecting rod fitied with
bearing to crankshaft and measure the
side clearance (thrust clearance}. Re-
place connecting rod if the side
clearance exceeds the specified limir.

[
A5-079

Fig. 3-130 Measu{ing side clearance

Connecting rod side clearance

Standarg | 0070 — 0330 mm
2 (0.0028 — 0.0130 in)
Limit 0.4 mm (0.016 in)

4) Inspect connecting rod bearing
for scar, peeling, seizure, melting,
wear, etc.

5) Measure the oil clearance on in-
dividual connecting rod bearings by
means of plastigauge according to the
following procedure.

Fig. 3-131 Measuring connecting rod
oil clearance

a. Wipe off oil, dust, etc. on the sur-
faces 10 be measured.

b. Cut the plastigauge 10 the width of
the bearing, place it on the crank-
pin paraflel with the crankshaft
axis, and install connecting rod.
Tighten connecting rod nuts to
41 N-m (4.2 kg-m, 30 fi-b).

NOTE:

During this measurement, do not allow
relative movement between the crank-
pin and connecting rod.

¢. Remove connecting rod and mea-
sure the width of the plastigauge
with the scale printed on the
plastigauge case,

If any oil clearance is not within
specification, replace the defective
bearing with a new one of standard
size or undersize as necessary, and
replace or recondition the crank-
shaft as necessary. (See.the table
below.)
6) Inspect bushing at connecting rod
small end, and replace if worn or
damaged. Also measure the piston pin
clearance at the connecting rod small
end.

Standard clear-
ance between

n ! 0 - 0.022 mm
piston pin and {0 - 0.0009 in)

bushing in con-
necting rod

Connecting rod oil clearance

Stancl_ard

0.020 — 0.070 mm (0.0008 — 0.0028 in)

Limit

0.10 mm (0.0039 in)

3-66
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Replacement procedure is as fol- ¢. Make two 3 mm (0.12in) holes in 3) Inspect the crank journal and
lows. bushing. crankpin for wear. If not to specifica-
a. Remove bushing from connecting d. Ream the inside of bushing. tions, replace bearing with an under-

rod with Remover & Replacer

. size one, and replace or recondition
(499037000) and press.

crankshaft as necessary. When grinding .

™ bl Press bushing with Remover & . 21.000 — 21.016 mm crank journal or crankpin, finish them
Replacer (499037000) after apply- Bushing bore (0.8268 — 0.8274 in) to the specified dimensions according

ing oil on the periphery of bushing. ‘ - " to the undersize bearing to be used.

(See the table )

1800 cc 11695 - 117.05 mm

Distance between big end and small J(4'6043 — 4.6083 in)
end hole

109.95 — 110.05 mm

1600 ce | (4 3287 — 43327 in)

e. After completion of reaming, clean NOTE:
bushing to remove chips. When measuring, place both the front
and rear journals on hlocks lacated on
a surface plats, and apply a dial gauge
to the center journal,

Fig. 3-133 Checking wear of crank
journal
15. Crankshaft and
Crankshaft Bearing

x
vk ¥ s o Wl e 2 | S vl I 43540 1 0kt o il Bt gt A AN il Lt feeteokd i B

1} Clean crankshaft completely and
check for cracks by means of red
check etc., and replace if defective.

2) Measure the crankshaft bend, and
correct or replace if it exceeds the
limit.

- n A bR N S

Crankpin and crank journal

o

Out-of- 0.03 mm (0.0012 in) |-
roundness or less

Taper limit | 0.07 mm (0.0bZS in)

a
el s e . e A3 Y PR it e Vel - el s 4t S e e

. .. 0.035 mm -
: Crankshaft bend limit (0.0014 in) AS-081 S;Edmg | 0.25 mm (0.0098 in)
] Fig. 3-132 Checking crankshaft bend
! Dimensions of crankpin, bearing and bearing bore
Part . . . . Connecting rod bearing
Size Crankpin dmmetgr Connecting rod bearing thickness at center bore diameter
Standard 44995 — 45010 mm T 1477 - 1485 mm
2 (1.7715 - 1.7720 in) (0.0581 — 0.0585 in)
?60050’;(;“1“) 44.945 — 44.960 mm 1.505 — 1.510 mm 48.000 — 43.019 mum
un.dersize (1.7695 — 1.7701 in) (0.0593 - 0.0594 in) (1.8-898 — 1.8905 in)
5
?6-30;';1- ) 44.745 — 44.760 mm 1.605 — 1.610 mm
" derm:‘ © (17616 — 1.7622 in) (0.0632 — 0.0634 in)

2§ 3-67 ’
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Dimensions of crankpin, crank journal and bearing

Crank journal outer diameter

1,800 cc engine

1,600 cc engine

Front, Center and Rear

Front and Rear

Center

54.955 - 54.970 mm
(2.1636 — 2.1642 in)

49.957 — 49.970 mm
(1.9668 — 1.9673 in)

49.970 - 49.982 mm
(1.9673 - 1.9678 in)

54.925 — 54,940 mm
(2.1624 - 2.16301in)

49.927 — 49.940 mm
(1.9656 — 1.9661 in)

49.940 — 49.952 mm
(1.9661 — 1.9666 in)

54905 — 54.920 mm
(2.1616 — 2.1622 in)

4%.907 — 49.920 mm
p (1.9648 — 1.9654 in)

49.920 - 49.932 mm
(1.9654 ~ 1.9658 in}

L. Crankpi T

Bearing size <pin outer

‘ - diameter

Standard 44,995 — 45,010 m.rn
1.7715 - 1.7720 in)

0.03 mm

(0.0012 in) -

undersize

?0030?611 ) 44.945 — 44.960 mm

R n r N

undersize (1.7695 — 1.7701 in)

0.25 mm 44,745 — 44,

(0.0098 in) 743 ~ 44.760 mm

undersize (1.7616 - 1.7622 in}

54.705 - 54.720 mm
(2.1537 - 2.1543 in)

49.707 — 49.720 mm
. (1.9570 — 1.9575 in})

49,720 — 49.732 mm

(1.9575 —1.9579 in)

4) Measure the thrust clearance of
crankshaft at center bearing, If the
clearance eXogeds the limit, replace
bearing.

Crankshaft thrust clearance

0010 —-0.095 mm

Standard |, 650004 — 0.0037 in)

Limit 0.3 mm (0.0118 in)

1 Thickness gauge
2 Center bearing part

- Fig. 3-134 Checking thrust clearance

6) Measure the oil clearance on each
crankshaft bearing by means of plasti-
gauge as follows:

ad.

b.

Wipe off oil, dust, etc, on the sur-
faces to be measured.

Install bearings in crankcase and
set crankshaft in position.

. Cut the plastigauge to the bearing

width and place it on journal
paralle] with the crankshaft axis. Be
careful not to put it on the oil hole
or groove. Bring together the crank-
case halves and tighten bolts to
the specified torque.

NOTE:
During the work, the crankshaft must
not be turned nor the crankcase

5) Inspect individual crankshaft bear-
ings for signs of flaking, seizure,

inverted.
Thread size Torque
39—-47Nm
10 mm (40— 4.8 kg-m,
29 — 35 ft-Ib)
23— 26 N'm
8 mm (2.3 — 2.7 kg-m,
17 — 20 ft-Ib)
44— 54Nm
6 mm (0.45 —0.55 kg-m,
33 -4.0ftlb)

melting, and wear.

3-68 .

d. Remove all bolis and separate
crankcase. Measure the plastigauge
width with the scale printed on the
plastigauge case.

Y

A5-0B4

Fig. 3-135 Measuring oil clearance of
crank journal

If the measurement is not within

the specification, replace defec-
tive bearing with an undersize one,
and replace or recondition crank-
shaft as necessary.

.
o
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e In case that the oil clearance of
crankshaft bezrings does not reach
the limit and the engine knocking
noise is generated, select under size
bearings in suitable size to minimize
the oil clearance within the stand-
ard range as shown in the following
table “Crankshaft oil clearance™.

NOTE:
2. When selecting crankshaft bearings,

the following combination can be
made as well as using same size
bearings for both right and left
crankease haives:

The following table summarizes the
amounts of reduction in oil clear-
ance for various combination of
bearing halves, "

Combination of crankshaft bearing

2y

b. If you use undersize bearings, please

confirm that the crankshaft can be
turned smoothly by hand [at 5
torque of 15N-m (1.5 kg-m, 11
ft-Ih} or less], to prevent the bear-
ings from saizuring after assembling
the crankcase just before installing
the pistans.

Left side crankcase
Crankshaft bearing size 0.03 mm (0.00i2in) | 0.05 mm (0.0020 in)
Standard ) .
undersize undersize
Standard 0 mm (0 in) 0.015 mm {0.0006 in) - Not recommended
23 -
Right side 0.03 mm (00012in) | ;5 m (0.000647) | 0.03mm (0.0012in) | 0.04 mm (0.0016 in)
undersize ‘
crankcase L35
. o
-t 0.05 mm (0.0020 in) Not recommended 0.04 mm (0.0016in) | 0.05 mm (0.0020 in)
undersize
Crankshaft oil clearance
Engine - 1,800 ¢cc 1,600 ce
X%
Conter 0.010 — 0.025 mm\ 0.010 ~ 0.030 mm
(0.0004 — 0.0010 in) (0.0004 —0.0012 in)
Standard -

Front & Rear

0.010 £6.030 mm
(0.0004 — 0.0012 in)

s 0010 -0035 mm
{0.0004 - 0.0014in)

g Limit

Center

0.045 mm (0.0018 in) .

Front & Rear

0.055 mm (0.0022 in)

v
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Dimensions of bearing
Thickness of bearing at center
Crankshaft . i
bearing size 1,800 cc engine 1,600 cc engine
, Front & Rear Center Front & Rear Center
i Standard 2.015—2.019 mm 2015 — 2.028 mm 2.001 — 2.008 mm 2.003 ~ 2.015 mm
! (00793 —0.0795in) | (0.0793—00798in) | (0.0788 — 0.0791in) | (0.0789 — 0.0793 in)
. ?6030%“1:1) 2.030 — 2.034 mm 2.030 — 2.043 mm 2.017 — 2.030 mm 2017 - 2.030 mm
. (0.0799 — 0.0801 in) | (0.0799 — 0.0804in) | (0.0794 — 0.0799in) | (0.0794 — 0.0799 in)
undersize
?6030?6“&.) 2.040 — 2.044 mm 2.040 — 2.053 mm 2.022 - 2.035 mm 2022 — 2.035 mm
P (0.0803 —0.0805in) | (0.0803 —0.0808in) | (0.0796—-0.0801in) | (0.0796 — 0.0801 in)
undersize -} !
?62302?'1:1) 2.140 — 2.144 mm 2.140 — 2.153 mm 2.122 — 2135 mm 2.122 - 2.135 mm
\ndersize (0.0843 — 0.0844 in) | (0.0843 — 0.08481in) | (0.0835—00841in) | (0.0835— 0.0841 in)

7) Inspect the crankshaft gear teeth
and the surface on which oil seal
slides for wear, damage, etc., and
replace if defective.

8) Inspect distributor drive gear
for tooth surface damage, and proper
fit of woodruff key, and replace if
defective,

. - . 1 Camshaft plate 3. Camshaft
Fig. 3-136 Checking carmshaft bend 3 Thickness gauge 4 Cam gear

Fig. 3-137 Measuring thrust clearance

2) Measure the thrust clearance

between camshaft and camshaft plate. 3) Inspect the journals, and rice
~ If it exceeds the limit, remove cam  if damaged or worn. :

16. Camshaft gear and replace plate. 4) Inspect the cam surface for dam-
age, and measure the total height pf
1) Measure the camshaft bend, and the cam. Replace camshaft, if damaged
correct or replace if it exceeds the noticeably or worn beyond the limit.
limit. Camshaft thrust clearance If damaged only to a min_or degree,
grind and correct with an oil stone.
NOTE: Standard 0.020 - 0.090 mm
. (0.0008 — 0.0035 irf)
When the camshaft is replaced, the NOTE:
valve filters also must replaced. Limit 0.2 mm (0.008 in)’ 3. The cam lobe is providéd with taper

of 4 minutes to cause the valve
lifter to rotate, Be sure to retain
this taper.

Bend limit | 0.05 mm (0.0020 in)

3-70
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Specifications of cam lobe height (intake and :exhaust)

With solid
Standard

3224 - 3234 mm
(1.2693 - 1.2732in)

(Dimension “H™) .
With solid

3590 — 36.00 mm
(14134 - 14173 in)

Wear limit

0.15 mm (0.0059 in)

valve lifter

With conventional

27 mm (1.06 in)

Dimension “*D”

. valve lifter

With hydraulic

31 mm (1.22 in)

- - -

12Zmm_ 7
(047 ) ...

!
—— D —t
AS-G35

Fig. 3-138 Cam lobe shape

b. If 3 new cam is used, check its

identification mark and groove,

1,800 cc Engina with hydraulic
valve liftar: 76"

1,800 cc Engina with solid
valve lifter: “72"

1.600 cc Engine: 51"

Groove

Detail *A" for solid
valve liftar

Detail A" for hydraulic
valve lifrer -

AS-686

Fig. 3-139 Cam identification

c. Whenever the camshaft is replaced
because of its abnormality, replace
tha valve liftars with new ones too.

5) Inspect the fit of woodruff key
(5 x 6.5 x 20 mm) in the camshaft
key groove and cam gear key groove,
and if defective replace key or gear,
ot correct the key groove.

6) Inspect camshaft and cam gear
contact surfaces for cracks or other
damage, and the cam gear tooth
surface for wear. Replace cam gear
if defective,

7) Measure the cam gear run-out,
and replace cam gear if the run-out
exceeds the limit.

Limit of

run-out 0.25 mm (0.0098 in)

Fig. 3-140 Checking cam gear run-out

b ]
g

8) Measure the backlash between
cam gear and crankshaft gear, by
using Magnet Base (498247001) and
Dial Gauge (498247100). Replace cam
gear if the measurement exceeds the
specified limit, '

Backlash between crankshaft gear
and cam gear

0.010 - 0.050 mm

Stand
andard | 5004 — 0.0020 in)

Limit 0.10 mm (0.0039 in)
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Standard inner diameter
of camshaft journal bores -

Front & Center

32.000 — 32.018 mm

1.800¢¢1 ) 5598 — 1.2605 in)

26.000 — 26.018 mm

1600 cc | 1 0236 — 1.0243 in)

Rear

36.000 — 36.018 mm
(1.4173 — 1.4180 in)

Standard outer diameter
of camshaft journal

Front & Center

31959 - 31975 mm

1800ce| | 5582 — 12589 in)

25959 — 25.975 mm

1,600 c¢ | (1 5230 — 1.0226 in)

35.959 — 35.975 mm

Rear (14157 — 1.4163 in)
0.025 — 0.059 mm
Clearance between Standard -(0.0010 — 0.0023 in)
camshaft journal and
‘| journal bore . 0.100 mm
Limit (0.0039 in)

; f!\‘\";.‘{,‘b"r,
e &7 1&‘@ o

AS5-299

1 Magner Base 3 Cam gear
(498247001) 4 Dial Gauge

2 Crankshaft gear (498247100)

Fig. 3-141 Measure backlash

NOTE:

When replacing the cam gear, use
Remover Set (899714110).

Measure the thrust clearance as
described in 2) after replacement, and

=

p

Remove Set

(899714110)~, ey

*&l_:r_j—

A5-091

Fig. 3-142 Installing cam gear

17. Oil Seals

Inspect oil seal fitted in flywheel
housing and the oil seal fitted at the
crankshaft front end for lip wear,
damage, hardeningetc., and replace if

adjust to the specification. defective. - | e
Oil seal s 1,800 cc 1,600 cc
¥ 38 x 59 x9mm 38 x 35 x9 mm
Front

(1.50 x 2.32 x 0.35 in)

{1.50 x 2.17 x 0.35 in)

Rear

76 x93 x 10 mm
{299 x 3.66 x0.39 in)

70 x 87 x 8.5 mm
(2.76 x 34.3 x0.335 in)

Qil seal (Front)
q—.’*
™
|
.
Qil seal {Rear}

Fig. 3-143 Oil seal

AS5-093

NOTE:

The oil seal {(Front) can be detached
by separating the crankcase. Reinstal-
lation is performed by using Oil Seal
Installer (499067000).

18. Oil Pump

Wash the disassernbled parts, check
them for the following items, and
repair or replace if defective,

1) Oil pump drive gear and rotor

a, Check the outside diameter of the -

shaft portion, and replace oil pump
drive gear if worn or damaged
considerably.

1800
11800 cc) Shatt portion
> l ru
AG-018B
{1600 cc) Shaft portion

AG-004
Fig. 3-144
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b. Check both the gear and rotor and
replace if worm or damaged consid-

erably.

Outside diameter

29.70 - 29.74 mm

of drive gear (1.1693 — 1.1709 in)
Qutside diameter| 40.53 — 40.56 mm
of rotor (1.5957 — 1.5968 in)

c. Tip clearance between pump drive
gear and pump rotor
Measure the tip clearance and re-
place both the drive gear and rotor
as a set if the clearance exceeds the
limnit.

Prive Stand-
gear-to- ard

rotor tip
clearance | Limit

0.02 - 0.12mm
(0.0008 - 0.0047 in}

0.2 mm (0.008 in)

1 Drive gear
2 Rotor
AG-Q019

Fig. 3-145 Measuring drive gear-to-
rotor clearance

d. Side clearance between pump case
and pump rotor and between pump
case and drive gear
Measure the side clearance and re-
place either the rotor or case as
necessary if the clearance exceeds
the limit.

{1800 ce engine}

Thickness
gauge

AG-006

1 Straight edge
2 Thickness gauge

Fig. 3-146 Measuring rotor-to-case
and gear-to-case clearance

e. Radial clearance between pump
rotor and pump case
Replace either the rotor or case as
necessary if the clearance exceeds
the limit.

-7

Rotor-to- | Stand-
case ard

radial
clearance | Limit | 0.25 mm (0.0098 in)

0.15 - 0.21 mm
(0.0059 - 0.0083 in)

AG-021
Fig. 3-147 Measuring rotor-to-case
clearance

2) Oil relief valve and relief valve
spring

Check the valve for fitting condi.
tion and damage, and the relief valve
spring for damage and deterioration.
Replace the parts if defective.

Relief valve spring
47.1 mm
Free length (1.854 in)
Installed 335 mm
length (1.319 in)
38.05-4197N
;2::]1‘”:"“ (3.88 — 4.28 kg,
¢ 8.56 — 9.44 Ib)
@
@
AG-G0B

1 Oil relief valve
2 Relief valve spring

Fig. 3-148 Qil relief vaive and spring
3) By-pass valve and spring

The checking method is as same as
that of paragraph 2).

By-pass valve spring -

Rotor-to- | Stand-
caseand |ard
gearto-

0.03 - 0.13 mm
(0.0012 - 0.0051 in)

case
clearance

Limit | 0.2 mm (0.008 in)

1,800 cc 1,600 cc
Free length 37.1 mm 40,7 mm
ree teng (1.461 in) (1.602 in)
25.1 mm 31.1 mm
Instailed length (0.988 in) (1224 in)
oad wh 5.178 — 6.159 N 3.580 ~ 3.972 N
04 au“’d en {0.528 — 0.628 kg, (0.365 — 0.405 kg,
tostalle 1164 — 1.385 Ib) "0.805 — 0.893 Ib)

—73
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4) Qil pump holder

Check the pump shaft hole for wear,
and other surfaces for damage.

5) Oil pump case

Check the oil pump case for clogged
oil passage, worn rotor chamber,
cracks, and other faults.

19. Water Pump

NOTE:
Clean all
thoroughly.

the disassembled parts

1} Inspect the pump shaft for wear,
damage, and operation.

7

1 Water pump shaft
2 Water pump impeller

Fig. 3-149 Shaft and impelfer

2) Inspect the impeller surface that
contacts the mechanical seal for wear
and damage.

3-8. Assembly

1. Precautions

1) Al parts should be thoroughly
cleaned, paying special attention to
the engine oil passages, pistons and
- bearings. -

2) Rotating parts and sliding parts.

such as piston, bearing and gear should
be coated with oil prior to ASSY.

3) All removed parts, if to be reused,
should be reinstatled in the original
positions and directions.

4) Gaskets and lock washers must be
replaced with new ones. Liquid gasket
should be used where specified to
prevent leakage.

5) Bolts, nuts and washers should be
replaced with new ones as required.

3) Inspect the other parts for crack,
wear and damage, and replace if
defective.

20. Thermostat

Replace the thermostat if the valve
does not close completely at an
ambient temperature or if the follow-
ing test shows unsatisfactory results.

Immerse the thermostat and a thermo-
meter in water. Raise water tempera-
ture gradually, and measure the tem-
perature and valve lift when the valve
begins to open and when the valve is
fully opened. During the test, agitate
the water for even temperature distri-
bution. The measurement should be to
the specification. '

I Thermomerter
2 Thermostat

Fig. 3-150 Temperature test for
thermostat

6) Even if necessary inspections have
been made in advance, proceed with
ASSY work while making rechecks.

NOTE:
In the following procedures, items
with * mark should be rechecked.

2. Intake Manifold
Assembly

1. NON-TURBO VEHICLE
1) Hitachi Carburetor Type

I) Install thermostat and thermaostat
cover with new gasket.

NOTE: -
Install it with the jiggle pin upward.

2_74

21. Thermo Valve

Connect vinyl tubes to output ports
of thermo valve.
Soak the valve in cool water [approx.

10°C (50°F)] for some time, and then ..

heat the water.

Blow air into the valve through one
vinyl tube, and confirm that the valve
opens or closes in response to the
specified temperature. (Refer to page
3-5)

Vinyl hose

. ~— Thermo valve

AB-GB7

AS5-598

Fig. 3-152

2) Install the following parts.
a. Thermo vacuum vaive II.

23 -26N-m
(23 -2.7kgm,
17 — 20 fi-lb)

Torque

A
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NOTE:

a. Apply liquid gasket (Three Bond
1201 -P/N 004403008, or equiv-
alent} an the thread.

b. Install thermo vaive with its pipe
outlet facing outside. -

b. Stay & clip, clip and actuator ASSY
(A/C oniy).

c. Solenoid valve I, bracket and pro-
tector stay.

d. Thermosensor.

NOTE:

Be careful not ta bend the tarminal.

e. Accelerator cable bracket.

f. P.C.V. valve.
23 — 26 N'm
Torque (23 -2.7kgm,
17 — 20 ft-lb)

Fig. 3-153

3) Install carburetor with two gaskets
and an insulator, and connect hoses.
4) Install E.G.R. valve with gasket

and connector clamp, and connect
hose,

NOTE:
Apply liquid gasket (Fuji Bond C or
equivalent} on the thread.

g Thermo vacuum valve I.

23 -26N-m
Torque {23 -2.7kgm,
17 — 20 ft-Ib)
NOTE:

Install thermo valve with its pipe
autlet facing forward.

h. Vacuum pipe CP with carburetor
protector 3, and vacuum hoses.

i. Control air cleaner, P.C.V. hose,
duty solenoid walves, carburetor
protector 2 and hoses.

j. Heater hose and purge hose.

Thermo vacuum vaive [I1*}
Thermosat cover
Solenoid valve bracket®3
Protector stay*1
Solenoid valve [*3
Thermosensor

PCY valve

Thermo vacuum valve |
Vicuum pipe CP

10 Carburetor protector 3*1
11 Duty solenoid valve*1

12 Carburetor protector 2*1
13 Thermo valve [V*2

14 Bracket*2

15 Insulator*2

16 Anti-afterburning pipe*2

OO0~ Oh LA e W

: Except 49-state 4WD and Canada

: 49-state 4WD and Canada

: 4%state non4WD and California,
49-state 4WD, Canada AT and 4WD AT

AS5-803

1 EGR valve
2 Connector clamp

Fig. 3-154
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As-sa'd';_ '
¢ g Vacuum pipe CP and vacuum hoses.

5) Attach electde wiring harmness,
connect electric connectors, and then
clip harness.

2) C-W Carburetor Type

1} Install themostat and thermostat
cover with new gasker,

NOTE:
Install it with the jiggle pin upward.

2) Install the following parts.

a. Stay & clip.

b. Clip.

¢. Gasket, thermostat cover, solenoid
valve [ and bracket, and connect ™
hose.

d. Thermosensor.

NOTE:

Be careful not to bend the terminal,

e. P.C.V. valve.
23 -26N-m
Torque (23-2.7kgm,
17 - 20 ft-lb)
NOTE:

Apply liquid gasket (Fuji Bond C or
its equivalent) on the thread.

f Thermo vacuum valve [.

23 -26N'-m
Torque (23 -2.7kgm,
17 = 20 ft-Ib)
NOTE:

Install the valve with its pipe facing
outside,

e
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Fig. 3-155

3) Install carburetor with two gaskets
and an insulator, and connect hoses.

4} Install the following parts.

a. E.G.R valve with gasket, and hose.
b. Heater hose.

c. P.C.V. hose ASSY.

d. (A/C only) FICD actuator and hose.

1 Heater hose

2 EGR valve

3 PCVhose ASSY

4 Actuator (A/C only)

AS-691
Fig. 3-156

5) Attach electric wiring hamness,
connect electric connectors, and then
clip harness.

Thermostat cover
Solenoid valve bracket
Solenoid valve [
Thermosensor

Thermo vacuum valve 1
Vacuum pipe CP

PCV valve

-3 G Lh e W RS

A5-804

2. TURBO VEHICLE

1) Attach the following paris to the
intake manifold:

Front view

Thermometer CP

Coolant thermosensor
Thermostat cover and gasket
Auxijary air valve and gasket
Throttle body and gasket
EGR valve and gasket
Thermo valve

Vacuum pipe CP

[=JRY- - S T -N FURY N

[

AB-T59
Rear view

5 Adir relief valve
6 PCVvalve
11 EGR pipe
" Fig. 3-157

AB-760

3-76

® Thermometer

252 N'm
(2.520.2 kg-m,
18.1 £ 1.4 ft-lb)

Torque

® (Copolant thermosensor

25+5Nm

Torque (25+0.5kg-m,

18.1 £3 6 ftIb)

® Thermostat
® Thermostat cover and gasket

NOTE:
Also sttach the spark plug cord stay
and hose.

® Auxiliary air valve and gasket
® Air relief valve

69 — 98 N-m
Torque (7 — 10 kg-m,
51 - 72 ft-Ib)
NOTE:

Apply a coat of liquid packing to
threaded areas.

& PCV valve
252 N-m
Torque (2.5+02kgm,
18.1 = 1.4 f1.]b)
NOTE:

Apply a coat of liquid packing to
threaded areas. o

¢ Throttle body and gasket

157 £ 1.5 Nm
(1.6 £0.15 kg-m,
11.6 £ 1.1 ft-1b)

Torque

® EGR valve and gasket

157+ 1.5 Nm
{16 £0.15 kg-m,
11.6 1.1 ft-lb)

Torque

& Thermo valve

25+ 2 Nm
(2.520.2kg-m,
18.1 % 1.4 fi-Ib)

Torque

:
:
g
|
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NOTE:
Always install the valve with its nippte
facing 45-degree upward.

e Vacuum pipe

e EGR pipe

2) Connect the various hoses.

® Water preheating hose of throttle
body

‘f Hosas far throttle body
=3 pra-heating
& Heater hose '
AS-761
Fig. 3-158
e Heater hose
® Blow-by hose.
® Vacuum hoses
NOTE:
Refer to the label for piping instruc-
tians or parts catalague.

3) Installing the pressure regulator.

NOTE:

a. Install the harness clip.

b. Do not use bolt to fasten the stay
together with the ground terminal.

c. Connect hases with pressure
regulator.

Harness clip

Pressurs requiator

Fig. 3-159 AS.762

4) Connect the wiring harness.
Auxiliary air valve

Throttle switch

FICD solenoid valve

Themmometer

Coolant thermosensor

Ground terminal ... Tighten togeth-
er with the pressure regulator stay.

A5-763

Fig. 3-160

NOTE:
See Parts catalogue for the clip
positions and clip band facings of the

wiring harness.

3. Valve Rocker
Assembly

NOTE:

a. Pay special attention to the direc-
tion of the rocker shaft, the pasi-
tion of the spring washers, the
number of plain washers, the dif-
ference between the rocker arms,
and the marks on the spacer.

b. Before assembling, apply a generous
amount of cil to tha sliding surface
of each part.

Valve rocker assembly
1,800 cc 1,600 cc-
2 180.6 mm | 176.9 mm
(7.11in) (6.96 im)
% "35.8 mm 34.2 mm
(1.409 ) | (1.346 in)
[ 34.8 mm 33.2 mm
(1.370in) | (1.307 in)
Mark on spacer e
(RH) RH RH
Mark on spacer -—_
(LH) pe:Y LH ‘
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1,800 cc engine

{R.H.)
Front es=

22
(L.H.]

1,600 cc engine

AS-692
1 Valve rokcer ASSY (R.H.) 11 Valve rocker arm CP 2
2 Snap ring 12 Valve rocker ASSY (L.H.)
3 Nut 13 Valve rocker ASSY (R.H.)
4 Washer 14 Rocker shaft spacer
5 Valve rocker screw 15 Valve rocker shaft
6 Rocker shaft spring washer 16 Valve rocker
7 Rocker shaft supporter 17 Valve rocker arm
8 Valve rocker arm CP 18 Valve rocker arm 2
9 Rocker shaft spacer 19 Lock washer (only for
10 Valve rocker shaft

Fig. 3-161 Assembling valve rocker parts

4. Cylinder Head

1) Press oil seal onto intake valve
guide.

NOTE:
Apply oil to the oil seal prior to
pressing.

2) Apply oil to stems of intake and
exhaust valves prior to installation.
3} Install intake and exhaust valves
with inner and outer valve springs,
valve spring retainers and retainer
keys on cylinder head by using Valve
Spring Press (899724100).

1 OQuter valve spring 4 Valve spring retainer
2 Inner valve spring § WValve stem
3 Retainer key

A5-324
Fig. 3-162 Installing valve and related
parts

3-78

hydraulic valve lifter)

NOTE:

a. Take care pot to damage the lips of
the intake valve nil seals when
installing the intake valves.

h. Place the inner and outer valve
springs with the paint mark toward
the valve spring retainer, or with

the close coil side toward the cyl- -

inder head,

¢. After installing all the parts, tap the
spring top lightly with a plastic
hammer or the like to give better
seating of the valve,

IFTTT USRI VTSI AN ST AT v TR
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! Valve spring retainer

2 Close coil side AS5-325%
Up
Paint mark *
Close {
AS5-326

Fig. 3-163 Installed direction of valve

spring
4} Inst cer with gasket for air
injection
Discrimination mark on spacer
1600 7
*For right-hand | Engine
side (1 & #3)
cylinder head 1800
. 8
Engine
For left-hand side (#2 & LH
#4) cylinder head
* Only for 49-state
(except 4WD & 4WD-AT)

S. Crankshaft

1) Install connecting rod bearings on
connecting rods and connecting rod
caps.

NOTE:

Apply oil to the surfaces of the
connecting rod bearings.

2) Install connecting rods and con-
hecting rod caps on crankshaft with
Connecting rod boits and nuts.

Torque 39 —42 N-m
(Connecting (4,,'0 - 4.3 kgm,
rod nut) 29 — 31 ft-lb)

with oil on threads

NOTE:

a. Position each cannacting rod with
the side marked @) facing forward,

b. Each connecting rad has its own
mating cap. Make sura that they are
assembled correctly by chacking
their matching number.

" ¢. When tightening the connecting rod

nuts, apply oil on the threads.

+ Side clearance and oil clearance

Matching number

AS5-101

Fig. 3-164 Instaiting connecting rods

6. Camshaft

Install woodruff key on camshaft.
Place camshaft plate in position and
install cam gear by using Remover
Set (899714110).

Ramove Sat
(899714110) ~

A5-091

Fig. 3-165 Installing cam gear

3-79

NOTE:

a. Pay attention to the assembling
direction of camshaft plate and cam
gear.

1,800 cc engine

A5-329

Fig. 3-166 Camshaft plate and cam
gear

b. Place the calﬁshaft_ iudrnal on
Remover Set (893714110) when
Pressing the cam gear.

# Thrust clearance

7. Piston

1} Install piston rings on pistons as-
follows.

Install oil ring spacer, upper rail
and lower rail in this order by hand.
Then install second ring and top-
ring with a piston ring expander.

R mark
Tap ring
r——- R mark
Secondring  : / " q
_%B—— Upper rail
Qil ring | Spacer
1 E:i T Lower rad
AS5-073
Fig. 3-167 Cross section of piston
e rings (Riken Piston Ring)

A



Y

N mark
N mark

Upper rail

1

4

Qil ring

 — Spacer

Lower rail
A5.074

Fig. 3-168 Cross section of piston
rings (Nippon Piston Ring)

NOTE:
a. Position the paps of the piston
Fings.

Stopper pin

B ma— Top ring
Qil ring upper
rail
Secand ring

Qil ring lower rail

A5-330
Fig. 3-169 Piston ring gap position

b, Install oi! ring as shown in the
figure.

{Riken Piston Ring)

Upper side rail

N TG f—swen
Stopper pin. Lower side rail

\ Piston pin
1

AS5-331

(Nippon Piston Ring)

Piston

Spacer expander

Stopper pin

Upper side rail
AS-332

Fig. 3-170 |nstallation of oil ring

¢. Position stopper pins.

Rear
Stopper pin

Front
Fig. 3-171 Stopper pin position

A5-333

d. The top and second rings are pro-
vided with “R” or “N" mark as
shown in Figs. 5-84 and 5-85. Be
sure to install the rings with this
mark facing upward. '

* Ring to groove clearance

2) Insert piston pin circlip into the
stopper pin side of the piston.

NOTE:

a. The instalied circlip should be
directed as shown in the figure.
Circlip

T LA,

AS5-334

Fig. 3-172 Installed direction of
circlip

b, If the piston pin hole has burrs
made by the circlip end during its
removal, correct so that the piston
pin can be inserted smoothly into
the piston pin hole with fingers.

8. Oil Pump

ROTE:
Replace washers and {)-rings with.new
ones.

1) Assemble oil relief valve, spring,
two washfﬁrsg ggd plug in pump body.

3-80

2) Assemble ball, by-pass valve spring
and Q-ring in pump body.

3) Assemble oil pump rotor, drive
gear, O-ring and pump body holder in
purmp body.

4) Install oil filter.

9. Water Pump

NOTE:

a. Replace the mechanical seal with a
new one,

h. Apply liquid gasket where required.

1) Install the water pump shaft into
pump body with a press.

NOTE:

a. Before pressing, heat the pump
body to 80 to 100°C {176 to
212°F).

b. Do not press the shaft, or the
bearings will he damaged. Press the
bearing outer race,

A7-065
Fig. 3-173 Pressing water pump shaft

2} Apply liquid gasket (Fuji Bond D
or equivalent) to the periphery of the
mechanical seal and press the seal
into the pump body with the carbon
washer of the seal facing the impeller.
3) With 2 thin coat of oil on the
shaft surface, insiall the impeller
onto the pump shaft with a press.

Fig. 3-174 [nstalling impeller
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NOTE:
Apply coolant on the sliding surface
between mechanical seal and impeller.

Check for the following clearance

after installation and correct if defec- -

tive.

Clearance
berween
impeller
and pump
body

05 -07mm
(0.020 — 0.028 in)

i
0 A |
4 i ,»/?///’?/a

i

:f Clearance berwesn
4 impeiler and pump

0.5 - 0.7 mm
{0.020 - 0.028 in)
1 Mechanical seal

2 Pump body

3 Impeller A7.089

Fig. 3-175 Impelier clearances

3-9. Installation

1. Precautions

1) All parts should be thoroughly
cleaned, paying special attention to
the engine oil passages, pistons, cyl-
inders and bearings.

2) Rotating parts and sliding parts
such as the piston, cylinder, bearing
and gear should be coated with oil
Prior to reinstailation.

3) All removed parts, if to be reused,
should be reinstalled in the original
Positions and directions.

4) Oil seal lips should be coated
‘f‘ith Brease before ceinstallation.

3) Gaskets and lock washers must be
replaced with new ones. Liquid gasket

should pe used where specified to pre-
vent leakage.

A7.069

Fig. 3-176 Checking impeller-to-pump
body clearance

4) Support the impeller side of the
pump shaft end and install the pulley
by using a press until the distance
“L” between the pump body surface,
which mates with the gasket, and the
center, of belt groove of the pulley
becomes specified value,

Non-TURBO

Press

AT-11

Fig. 3-177

6) Bolts, nuts, washers, and cotter
pins should be replaced with new ones
as required. )
7) Even if necessary inspections
have been made in advance, proceed
with reinstailation work while making
rechecks.

8) IF one or both of the cylinder
heads are removed in engine disassem-
bly, perform the retightening of the
cylinder head nuts and intake
manifold bolts and the adjustment of
the valve clearances (except engine
with hydraulic valve lifter) after the
engine has been assernbled, mounted
on the car, run for about 10 minutes,
and cooled down to ambient tempera-
ture.

3-8

1800 cc Engine 1600 cc Engine

61.1 - 61.7 mm
(2.406 - 2.429 in)

64.1 - 64.7 mm
(2.524 — 2.547 in)

NOTE:

Before pressing, apply oil an the pump
shaft.

: L
l |
i
AS5-767
Fig. 3-178
L 92.1 -92.7 mm
(3.626 — 3.650 in)
NOTE:

In the following procedures, items
with » mark should be rechecked.

2. Non-TURBO Vehicle

1) Install Engine Stand (399814300)
to each crankcase half.

Engine Stand (399814300)

AS5-335
Fig. 3-179 Instaliing engine stand



2) Install oil pressure switch (Vehicle
without pressure gauge) or plug
(Vehicle with pressure gauge) on
crankcase. Before installation, apply
liquid gasket (Fuji Bond C or equiva-
lent) to the threads of pressure switch
body or plug body.

22-27N'm
Torque (2.2 - 2.8 kgm,
16 — 20 fi-Ib)
3) Install crankshaft bearings on
crankcase.

* Oil passage.

. Crankshaft bearings
=

' AS5-336
Fig. 3-180 Installing crankshaft
bearings

4) Insert valve lifters into the lifter
holes in crankcase and hold them on
#1 and #3 cylinder side by using
Valve Lifter Clip 899804100 (only for
hydraulic valve lifter).

NOTE:
Apply oil to the valve lifters before
installation.

5) Install crankshaft and camshaft on
the crankcase half having #2 and #4
cylinders.

NOTE:

a. Apply oil to the camshaft and
crankshaft bearings before installa-
tion.

b. One of the bolt holes in the crank-
shaft gear has & larger chamfer
than others. Install the crankshaft
so that the punch mark on the cam
gear can be seen through this balt
hole in the crankshaft gear.

c. Whenever the camshaft is replaced

* because of its abnormality, replace

- the valve lifters with new ones too.

* il clearance of crankshaft

n

-

\ !
o)

| N

7
="
\Sgtjgy%“§¢\' .

1 Crankshaft gear 3 Punch A5-337
2 Large chamfer 4 Camshaft gear

Fig. 3-181 Aligning crankshaft and
camshaft gears

6) Install O-ring and backup ring
on the crankcase half having #2 and
#4 cylinders.

1 O-ring .

2 Backup ring A5-338

Fig. 3-182 Installing O-ring and
backup ring

7) Apply liquid gasket (Fuji Bond
C or equivalent) on the mating surface
of crankcase.

NOTE:

Befare applying liquid pasket, clean
the mating surfaces of the crankcase
so that they are free of oil, grease and
dust by using thinner or the like.

. A5-339
Fig. 3-183 )z'pplying liquid gasket

8) Put Valve Lifter  Clips
(899804100) between valve lifters in
the crankcase half having the #1 and
#3 cylinders, to prevent lifters from
dropping off (for solid valve lifter).

3-82

.| Torqué¥or crankcase bolts and nut

9) Bring together the crankcase
halves and tighten the crankcase bolts
and nut with a plain washer to the
specified torques angf in the specified
sequence.

Thread size Torque o
39— 47Nm
10 mm ...... 6 | (4.0-48kgm,
29 —-35ft-lb) 4
" 23-26Nm
8 mm ...... 2 (2.3 - 2.7 kg-m,

| 17-20ftk) -

"W 44-54Nm
(0.45 — 0.55 kg-m,
3.3 — 4.0 ftlb)

e AG-340

Fig. 3-184 Tightening sequence for
crankcese bolts and nut . -

i

NOTE: :

2 Install the front hanger at this time.

b. Pull cam gear fully.22

c. Make sure that the O-ring is in-
stalled exactly. o

d. Install stiffener (4WD) at this time
tempaorerily. )

e. Take out Valve Lifter Clips {only
for solid valve lifter). |

10) - Secure camshaft plate on crank:
case with the two bolts and lock
washers, working through the hole in
cam gear.

NOTE:
Bend the lock washers ta securely lock
the bolts. ? i

g
-
. -‘-
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AS-278
Fig. 3-185 |Installing camshalt plate

| # Backlash of cam gear
& Thrust clearance of crankshaft

AS5-342

£ig. 3-186 Checking crankshaft
thrust clearance

NOTE:

When measuring the backlash of cam
gear and thrust clearance of crankshaft,
use an appropriate plate as an attach-
ment. ’

1) Install pistons in cy[ind':r as

follows. a

a. Apply oil to the circumference of
Piston and the inner surface of cyl-
inder. - -

b. With the #2 and #4 cylinders
facing downwards, turn  crankshaft

-until the #2 connecting rod ¢omes to
the bottom dead center. Then insert:
the #2 piston‘into cylinder by using
Piston Guide 398744300).

rin€ Y

NOTE: :
If any of the pistons are reused, be
Sure to direct them in the same way as
befere they were disassambled.

Piston Guide
{398744300}

Fig. 3-187 Installing piston

¢. Install piston pin and circlip
through the front service hole after
aligning the service hole, piston pin
hole, and conpecting rod small end
with Piston Pin Guide (399284300).

2 Long nose pliers

Fig. 3-189 Installing circlip

d. Install #4 piston, piston pin,
circlip into cylinder in the same
manner, but carry out this job from
the flywheel housing side.

e. Turn the crankcase upside down
so that #1 and #3 cylinder face down-
ward and perform the same job as
described in a} to b).

3--83

12) Bring crankcase to horizontal,
position and check whether pistdin-
pins are completely installed or not by
turning crankshaft and  watching
piston movement.

13) Apply_liguid gasket (Fuji Bond

, T

. C or equivaléni} git-grankcase plugs
and tighten “themWigtsalumi
gh _‘_\;%imnum

gasket. . j. : (e T *'E"‘J
- o SR =
Torque w16 Nm ~ -
(Crankcase (6.3';‘3.1_7 kg-m, )
plug) 46 — 567§

Use this shaps of wrench

A5-348
Fig. 3-190 Installing crankcase pilugs

14) If oil strainer has been removed,
install it with a new O-ring by driving
with an aluminum bar.

15} Install oil _ strainer stay with”
8 mm bolt, nut and spring washer.

e, . -

Torqug_.,_l_'" 23 —26 N-m
(Oil stfiner | (2.3<2.7 kgm,
stay) ’__.;a“" 17220 ft-Ib)

1 Oilstrainer stay 5 Spring washer

2 OQ-ring 6 Nut
3 Ol strainer 7 Qil strainer stay 2
4 Bolt 8 Bolt and washer

Fig. 3-191 Installing oif strainer.stay

-
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16) Instal a new cylinder head
. gasket, #2 — #4 cylinder head, valve

34 ";"*'ngpush rods and also valve rocker as

" “follows.
a. Install a new cylinder head gasket.

NOTE:

a. Before installing the cylinder head
gasket, clean the mating surfaces of
the cylinder head and crankcase so
that they are free of oil, grease and
dust by using thinner or the like.

b. Apply head gasket sealant THREE

" BOND 1201 (004403008} or DOW
CORNING #92-024 evenly to
hath sides of the new cylinder head
gasket with a brush, Do not apply
excessive sealant. Install the gasket

-on to the crankcase quickly after
applying sealant.

b. Install #2 — #4 cylinder head.

NOTE:
The cylinder head installing direction
is as in the figure.

Fig. 3-192 [nstalled position of
cylinder heads

¢. Take out Valve Lifter Clip
899804100 {for hydraulic valve lifter),
and insert valve push rods in alignment
with valve lifters.

NOTE:
Do not misuse the push rod.

AS-348

“k

~

fy ;‘?‘-193 Discrimination of push rod

Number of Knurlings
1600 2
1800 with solid valve :
. 1
lifter
1800 with hydraulic .
valve lifter Nothu-lg

d. Install valve rocker.

When tightening nuts and bolts,
apply oil to the threads and tighten
them in two or three successive steps
until the final tightening is at the
specified torque.

In each step, tighten them in the
specified sequence.

st ste 2 N-m
st step (3.0 kg-m, 22 ft-Ib)
59 N-m
,
2ndstep | (5 0kgm, 43 ft-db)
3rd (final) 64 N-m
step (6.5 kg-m, 47 ft-Ib)

Fig. 3-194

NOTE:

a. When tightening (D, @ nuts, use
Socket Wrench {499387006).

b. After tightening all the cylinder
head nuts and holts, retighten the
center nut () to insure it is correct-
ly torqued.

¢. Do not use washers in instailing

valve rocker.
d. Make sure that the valve rocker
is correctly assembled.

3-g4

»_ —
17) Install #1 — #3 ;%nder head
with a new gasket and push rods ang
valve rocker assembly (RH) in the
same way as instructed in 16).

18) Press oil seal (Rear) into the
flywheel housing if oil seal has been
removed.. ’

NOTE:

a. Apply oil on the tircumference of
the oii sea! prior to pressing.

b. Oil seal dimensions.

1,800 cc .... 76 x 93 x 10 mm
(2.98 x 3.66 x 0.39 in)

1,600 ¢cc ... 70 x 87 x 8.5 mm
(2.76 x3.43 x 0.335 in)

19) Install flywheel housing to
crankcase with the mating surface
coated with liquid gasket [THREE

BOND 1215 (P/N 3007) or
equjvalent].
_ 20 9 N.m
Torque {(2.0—- 2.8 kgm,
14 — 20 ft1b)

AS5-350

Fig.-3-195 Installing flywheel housing

NOTE:

a. Clean the matiny surfaces of the
fiywheel housing and crankcase sO
that they are free of oil, grease and
dust by using thinner or the like
before applying liquid gasket. ]

b. Be careful net to damage the oil
seal lip and not to detach the spring
when instaling the flywheel hous-
ing.
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¢. When using THREE BOND 1215,
dry the coated surface for 5 to 10
minutes before installation,

d. Remove Valve Lifter Clips
{899804100) before installing oil

. pan,

20) install crankcase oil pan, oil
pan gasket and transmission cover [I
(MT).

Torque 44 —-54Nm
: (0.45 — 0.55 kg-m,
(Oil pan}) 33-40ftb)

{SUBARU 1600}

Fig. 3-197 Installing crankcase hanger

¢ 22) Install flywheel with O-ring (MT)
Or converter drive plate with back

Plate and O-ting (AT) on the crank-
_ shaft gear,

Apply liquid gasket [THREE
BOND 1215 (P/N 004403007)] to the
threads of the boits, _

, __:_ ' AT MT
49-53N-m | 41-45Nm
Torque |(5.0 - 5.4 kg-m, (4.2 - 4.6 kg-m,
36 -39 ft-b) | 30 - 33 ft-lv)

;

T

1
+
= L
(o] )i -]
Jt? al I\\\\ e |[B=
o4 of 9 |22
7/\:4' K[\—Jf a E
- Q‘-—c_'__“:-_z\h :
e
I = /
@
1 'i'ransmissiun cover [I (MT)
2 Oil pan AS5-271

Fig. 3-196 Installing oil pan

2t) Install pitching stopper bracket
and crankcase rear hanger, if it has
been removed, to flywheel housing.
On C-W carburetor, install accelerator
cable bracket with hanger.

NOTE:
Do not misplace the washer.

Nut -

Bolt

Spring washer
Crankcase rear hanger
Pitching stopper bracket
Timing hole hanger

Bolt '
Timing hole hanger
Stiffener RH (4WD)
Stiffener LH (4WD)
Accelerator cable bracket
(C-W carburetor)

-0 0~ h AR L)

—

A5-693

NOTE:

3. The flywheel or drive plate and
back plate can be installed only in
one pasition since not all the boit
holes are positioned at equal
intervals.

b. When instalfing back plate, align

sthe mark on back plate and the
hole in drive plate, (AT) . -

I Converter drive plate ~ ~
2 Hole

3 Mark

4 Back plate

A5-353

Fig. 3-198 In.ﬂzlfing drive plate and
back plate (AT)

¢. When using THREE BOND 1215,
dry the bolts coated with it for 5 to
10 minutes hefors screwing them -
in. '

23) Install clutch disc and clutch
cover with bolts and spring washers,
aligning clutch disc with flywheel by
inserting Clutch  Disc Guide
(499747000) into needle bearing fitred
in flywheel. (MT) s

]i‘-”':l'

Torque 6 N-m
{Clutch cover) (1.6 kg-m, 12 ft-Ib)

AS-354 .

. co
- e

Fig. 3-199 Installing chitch éover ?ﬁ

NOTE: -t
Position the clutch cover so that the
“0” marks on the flywheel and clutch
cover are spaced 120° or more.

24) Install water pump, hose, pipe
compl. and heater hose as an assembly
and instal] another hose.
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A5-694
Fig. 3-200 Installing water pump

25) After assembling oil filter and
oil pump, install it with O-ring and
oil pump gasket.

Fig. 3-201 Installing oil pump

NOTE:

a. Use new gaskets and O-rings,

- b. When installing, align the rotor
shaft with the groove in the cam--
shaft end.

26} Install oil seal (Front) on the
crankshaft front end by using Oil
Seal Installer (499067000).

Oil Seal Installer

(499067000}
AS-357

Fig. 3-202 |Installing oil seal

27) Install crankshaft
crankshaft with flange bolt.

pulley on

64 — 74 N-m
(6.5 — 7.5 kg-m,
47 — 54 ft-lb)

Torque

NOTE:

a. When tightening the bolt, insert a
screw driver through the timing
hole into the hole in the drive plate
(AT) or flywheel (MT) to prevent
the crankshaft from turning.

Crankshaft pulley -

Fig, 3-203 Installing crankshaft
pulley

b. Apply engine oil on the thread, and
fiquid gasket (THREE BOND 1215
or the equivalent) on the flange seat.

¢. Pulley dia. is as follows.
1600 ce: 109 mm (4.29 in)
1800 ¢cc: 119 mm (4.69 in)

28) install oil filler duct, oil filler

duct stay and gasket on crankcase.

On 4WD, install oil filler duct, stiffen-

er 2, and gasket on crankcase.

B

1 Oil filler duct

2 0Oil filler duct stay AS-595

Fig. 3-204 Installing oil filler duct

29) Install generator bracket compl.,
bracket 2 and bracket 3 as follows.
a, Temporarily connect bracket
compl. @) and bracket 3, @ until
the spring washer is deformed a
little.

b. Install the sub-assembled bracket
prepared "in a onto the engine by
tightening bolts @ @ temporarily.
¢. At first tighten fully the two bolts
(3 and after that tighten the bolt
@ to the specified torque.

d. Tighten fully the two bolts &
to_the specified torque.

—

e. After loosening the bolt @)
by two turns or more, tighten it again
to the specified torque.

f. Temporarily install bracket 2.(§) .

‘ 13- 19Nm
Torque (1.3 =19 kgm,
9 — 14 ft-Ib)

1 Bracket CP
2 Bracket 3
3 Bolts

5 Bolts
6 Bracket 2

Fig. 3-205 Installing generator
brackets

AS5-636

NOTE:

Be sure to use the (9)plt for the
generator bracket 2,

Othersare 7> ones.

30) (Except engine with hydraulic
valve lifter) Adjust the valve clearances.

v
v\ as.362

1 Exhaust valves
2 Intake valves
3 Thickness gauge

4 Valve Clearance
_ Adjuster
“(498767000)

Fig. 3-206 Adjusting valve clearance

__1 °
Valve clearance (Cold)

0.23 - 0.27 mm
latdke |5 009 - 0.011 in)
0.33 - 0.37 mm
Exhavst |6 013 — 0,015 in)
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m————

NOTE: .

yse T.D.C. marking an pulley.

31) [nstall valve rocker covers with
valve rocker cover gaskets. seal washers

md bOl 5.

S 19 -39 Nm
l Turque (0.30 - 0.40 kg—m,
| 2.2 2.9 filb)

32) Install spark plugs with gaskets.

18 —24 N-m
Torque {18 — 2.4 kgm,
13 -17 fe-lb)

33) Install the intake manifold as-
sembly prepared before as follows.

a. Install the intake manifold as-
sembly with intake manifold gasket,
air cieaner bracket. fuel hose stay, and
EGR pipe. And connect water by-pass
hoses.

18 - 22 N-m
Torque (1.8 — 2.2 kg-m,
13 — 16 ft-lb)
NOTE:

Discrimination konuring for E.G.R.
pipe.

Vehicle Knurling
1600 ¢cc 2
C-W carburetor type 3
Except the above Nothing

b. Connect the harness lead to oil
pressure gauge or oil pressure switch,
and clip it.

¢.  Connect the P.C.V. hose to rocker

cover and clip it at the upper portion.

NOTE:

a. For further particulars of vacuum
hose, wiring harness, water hose
and P.C.V. hose, refer ta lahel
behind engine hood, and Parts
Catalogue.

b. Be sure to connect E.C.M. (Elec-
tronic Control Module) earth at
vight front bolt.

34) Tighten E.G.R. pipe.

35) Install battery cable bracket and
AS.V. bracket [vehicle without power
steering for Canada and 49-state
(except 1600 ¢c)| or oil pump bracket
(vehicle with power steering). - - -

1 Battery cable
bracket
2 A8V bracket

Fig. 3-207

36) Install A.S.V. pipe and A.S.V.

Fig. 3-208

37) Install EG.R. pipe cover.

Fig. 3-209

(£
0
~J

38) Install altemnator on the genéra-
tor brackets with air cleaner bracket,
spark plug cord stay and drive belt.

r Altarnator

AS-474

Fig. 3-210 Installing alternator with
relative parts

NOTE:

a. After aligning the air cleaner
bracket and air cleaner, secure the
bracket.

b. Do not forget tightening fully the
bolt for generator bracket 2.

Drive belt tension

13 — 14 mm (0.51 — 0.55 in)/
98 N (10 kg, 22 Ib)

When replacing with new one, the
tension is 10mm (0.39in)/98 N
(10 kg, 22 Ib).

13—-14 mm
[0.51-0.55 in}
98 N Alternator
(10 kg, 22 1b) ‘

shaft
a a Water pump

oM-101
Fig. 3-211 Drive beit tension

39) Install distributor as follows.
a. Set #l piston at its top dead
center in the compression stroke.

b. Align the distributor matching

marks. £
1
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a Ins:fall distributor plate on crank- f. Connect vacuum hoses to dis- a. Install pipe @ to attachment @
™ tributor. with union screws (2) and gaskets
g. Clip the distributor lead wire. 3.
T 34Nm
NOTE: Ora¥€ 1 (3.5 kgm, 25 frdb)

Be careful that the holes in the . )
distributor plate and crankcase are  D- Set O-ring ® in attachment ®

correctly lined up. (Apply oil) )
c. Install connector @ into attach-
ment (0).
d. Set O-ring (@ in attachment (0.
NIPPON 40) Connect spark plug cords to {(Apply oil)
Matching marks  DENSO spark plugs and cord supporters and e. Assemble oil pump {3 and attach-
HITACHI A5-505 distributor corrfl to cord suppo.rte.r. ment () by temporarily tightening
Fig. 3-212  Aligning distributor 41) Install oil level gauge if it has connector (6).

matching marks been removed. f. Install pipe @ to crankcase by

42) Install carburetor protector. [For temporarily tightening boit 8.

49 States (except 4WD & 4WD-AT) g. Tighten connector §) to the speci-
d. Apply oil to the circumference of and California] fied torque.

" ity il dee

distributor shaft and gear, 43) Remove Engine Stands '

e. Install distributor into crankcase (399814300). 29 N-m
taking care not to damage distributor Torque (3 kg-m, 22 ft-Ib)
gear and O-ring.

h. Tighten bolt & to the specified

torque.
{ -
3. TURBO Vehicle
‘ - Torque 26 N-m -
NOTE: 7 25) Install oif pump together with (2.7 kg-m, 20 ft-Ib)
g The procedures for assembling the  attachment and oil filter as follows: _ _
i engine as far as 28B) are the same as i Install oil ﬂhef_®- _ _ E
i! those for Non-TURBO vehicles except J- Install oil delivery pipe {) with £
} 25) instatling the ail pump, union screw ({2 and gaskets @. ¥
: Torqu 16 N'm |1 %
i Ora%€ (1.6 kg-m, 12-ft1b) |k
Turbocharger NOTE:
Replace union screw and gasket with
1 Attachment new ones.
; g:ls::tmew 29) Installing the injector
i 4 Pipe
{ 5 O-ring ) . 103 - 1.52N'm
s 6 Connector tT;fh;Z"‘"g (0.105 — 0.155 kg-m,
7 omne sher q 0.76 - 1.12 ftIb)

11 Delivery pipe
12 Uniocn screw

13 Gasket E .
14 Thermo valve t
i 15 Oil pump 3
e_‘
g 1
-‘
i ¢
i Tightening torgue: N-m (kg-m, ftdb) :.-
T: 59 N-m {6 kg-m, 43 ft-Ib} AS-788 1
. AS5-768 £
Fig. 3-213 Fig. 3-214 1
E
4
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30) Installing the knock sensor.
Use a1 27 mm deep socket.

2 —27Nm

(2.2~ 2.8 kg-m.

i
Tightening i
torque |

|

16 — 20 ft-Ib)

NOTE:
Do not lay down the socket when
tightening.

bt ,,:.’:'\—:-'—\'\:_F-,’
Il T ™-Deep socket
. e~ . T .
B / C- I AN
¥ . | . ——%Knocksensor . T
:z:-;:‘_;\ - T ~. i
A5-769

31) Installing the alternator bracket.

30 -36 N-m
3.1 = 3.7 kg-m,
22 - 27 ftlb)

Tightening
torque

32) Installing the power steering pump
bracket.

!
. , : 18§ —22N-m
Tight !
t;%;uznmg | (1.8 -2.2kgm,
13 — 16 frlb)

33) Installing the intake manifold.
a. Use four longer bolts to install.

18 —=22N-m
(1.8 — 2.2 kg-m,
_13 — 16 ft-1b)

Tightening
torque

b. Install the fuel pipe to the injector.

NOTE:

Repface the fuel hose clamp with a
new one.

c. Tighten the fuel pipe along with the
intake manifold.

— 1IN
Tightening ([l.g - 'Z—‘..’.Tcgmm
torque 13 - 16 ft-1b)
NOTE:

Mount the spark plug cord stays on
sides #2 and #4.

d. Tighten the EGR pipe plug.

3l =37N-m
(3.2 -3.8 kg-m,
23 =27 frlb)

Tightening
torque

e. Connect the air vent hose.
f. Connect the lead wires of the oil
pressure switch and injector.

NOTE:

Clamp the lead wires after connecting
them,

Fig. 3-217

g. Connect the blow-by hose and
vacuum hose.

h. Put the EGR pipe cover in place.

34) Installing the alternator.

Temporarily install the alternator

ASSY to the bracket.

AS5-774

NOTE:

a. If the alternator ASSY is hard-to
install, drive gut the slide bush,

b. The V-belt shauld be installed afte
the engine has been mounted on
the vehicle.

35} Installing the distributor,

a. Instail the plate.

b. Bring #1 cylinder to TDC on the
compression stroke.

c. Put #1 cylinder in an electrified
state.

Adjust the notch to the punched
mark on the pinion.

d. I[nstall the distriburor and fix it tc
the plate with 6 mm bolt.

Fig. 3-219

e. Connect the vacuum hose.
f. Connect the lead wires.

® Knock sensor

® Ground terminal

Fig. 3-220

g. Connect the plug cords and high-
tension cord.

35) Removing the ENGINE STAND.

37) Installing the front exhaust pipe.

NOTE: .

Before installation, ensure that the
exhaust pipe is free of all foreigr
matter.

38) Instail the oil pipe stay.
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