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EMISSION CONTROL

VAPOUR SEPARATOR

Service repair no - 17.15.19

Remove

ok

Remove 7 screws securing floor carpet rear
retainer.

Release lower section of door sealing rubber on
one side.

Remove carpet retainer.

4 A
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17M0107

Fold floor carpet back on RH side.

Release RH side carpet and move aside to
reveal 2 screws securing vapour separator.
Remove 2 screws securing vapour separator.

9.

10.

Refit

11.
12.

13.
14.
15.
16.

i
LRT-19-002

17M0108 :

Release vapour separator pipe from clip on fuel
pipe.

Depress 2 lugs on vapour separator connector
and disconnect pipe.

Using tool LRT-19-002 depress collar at green
end of 'speedfit’ connector and disconnect pipe.
Remove vapour separator.

Position vapour separator and connect pipes.
Using assistance, align vapour separator and fit
and tighten screws.

Apply adhesive to side carpet and body.

Fold down side and floor carpets.

Fit carpet retainer and fit and tighten screws.
Secure door sealing rubber.

REPAIR




EMISSION CONTROL

FRONT PIPE / CATALYTIC CONVERTER

Service repair no - 17.50.09
Remove

WARNING: The removal of the exhaust
A system must only be carried out when the
engine is cold.

1. Raise vehicle on ramp.

2. Remove oxygen sensors. See FUEL SYSTEM,
Repair, Heated oxygen sensor (ho2s) - front
and See FUEL SYSTEM, Repair, Heated
oxygen sensor (ho2s) - rear

A~
LR

17M0104

3. Remove 4 bolts securing front anti-roll [sway] bar
mounting brackets.

4. Remove 6 nuts securing front pipe assembly to
exhaust manifolds.

5. Remove 2 nuts securing front pipe assembly to
intermediate pipe.

6. With assistance, release front pipe assembly
from exhaust manifolds.

7. With assistance, release front pipe assembly
from intermediate pipe.

8. With assistance, lower anti-roll [sway] bar and
remove front pipe assembly.

9. Remove and discard flange gaskets.

Refit
10.
11.
12.
13.

14.
15.

16.

17.

Clean exhaust flange mating faces.

Fit new flange gaskets.

With assistance, position front pipe to vehicle.

With assistance, locate front pipe on exhaust
manifolds and intermediate pipe.

Fit and tighten flange nuts.

Reposition front anti-roll [sway] bar and secure
with bolts.

Fit heated oxygen sensors. See FUEL
SYSTEM, Repair, Heated oxygen sensor
(ho2s) - front and See FUEL SYSTEM, Repair,
Heated oxygen sensor (ho2s) - rear

Lower vehicle.

REPAIR 3
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ENGINE MANAGEMENT SYSTEM COMPONENT
LOCATION

S

18M0235

Engine Control Module (ECM)
Ignition coils

Fuel pressure regulator

Mass air flow (MAF) sensor
Relay module

- Main relay

- Fuel pump relay

Sl

6. Engine coolant temperature (ECT) sensor
7. Camshaft position (CMP) sensor
8. Throttle position (TP) sensor

DESCRIPTION AND OPERATION 1
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19M2392

EVAP purge valve

Inertia switch

Engine fuel temperature (EFT) sensor
Crankshaft position (CKP) sensor
Heated oxygen sensor (HO2S) - 4 off
Injectors - 8 off

Idle air control valve (IACV)

Knock sensors - 2 off

Intake air temperature (IAT) sensor

DESCRIPTION AND OPERATION
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ENGINE MANAGEMENT SYSTEM

Description

The engine management system (EMS) maintains
optimum engine performance over the entire
operating range. The correct amount of fuel is
metered into each cylinder inlet tract and the ignition
timing is adjusted at each spark plug.

The system is controlled by the Engine Control
Module (ECM) which receives data from sensors
located on and around the engine. From this
information it provides the correct fuel requirements
and ignition timing to suit all engine loads and speeds.

The fuel injection system uses a hot wire Mass Air
Flow sensor to calculate the amount of air flowing into
the engine.

The ignition system does not use a distributor. It is a
direct ignition system (DIS), using four double ended
coils. The circuit to each coil is completed by
switching inside the ECM.

The on board diagnostic system detects any faults
which may occur within the EMS. Fault diagnosis
includes failure of all EMS sensors and actuators,
emissions related items, fuel supply and exhaust
systems.

The system incorporates certain default strategies to
enable the vehicle to be driven in case of sensor
failure. This may mean that a fault is not detected by
the driver. The fault is indicated by illumination of the
malfunction indicator light (MIL).

Crankshaft position (CKP) sensor

The crankshaft position sensor is the most important
sensor on the engine. It is located in the left hand side
of the torque convertor housing. The signal it
produces informs the ECM:

- that the engine is turning

- how fast the engine is turning

- at which stage the engine is, in the combustion
cycle.

As there is no default strategy, failure of the
crankshaft sensor will result in the engine failing to
start. The fault is indicated by illumination of the
malfunction indicator light (MIL).

Camshaft position (CMP) sensor

The camshaft position sensor is located in the engine
front cover. It produces four pulses every two
revolutions. The signals are used in two areas,
injector timing corrections for fully sequential fuelling
and active knock control.

If the camshaft sensor fails, default operation is to
continue normal ignition timing. The fuel injectors will
be actuated sequentially, timing the injection with
respect to top dead centre. Injection will either be
correct or one revolution out of synchronisation. The
fault is not easily detected by the driver. Sensor failure
will be indicated by illumination of the malfunction
indicator light (MIL).

Mass air flow (MAF) sensor

The ’hot wire’ type mass air flow sensor is mounted
rigidly to the air filter and connected by flexible hose to
the plenum chamber inlet. The sensing element of the
MAF Sensor is a wire which is heated. Air flows
across the heated wire cooling it and thus changing its
resistance. The ECM measures this change in
resistance, and together with intake air temperture
sensor resistance, calculates the amount of air flowing
into the engine.

As there is no default strategy, failure will result in the
engine starting, and dying when it reaches 550
rev/min, when the ECM detects no MAF Sensor
signal. The fault is indicated by illumination of the
malfunction indicator light (MIL) on North American
specification vehicles.

Throttle position (TP) sensor

The throttle position sensor is mounted on the plenum
chamber and connected directly to the throttle shaft.
The sensor is a variable resistor, the signal from
which (0 - 5V) informs the ECM of the actual position
of the throttle disc. As there is no default strategy,
failure of the sensor will result in poor idle and lack of
throttle response. If failure occurs in the closed
position the engine will only reach 1750 rev/min when
the ECM will initiate overrun fuel cut off. The fault is
indicated by illumination of the malfunction indicator
light (MIL).

DESCRIPTION AND OPERATION 3
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Engine coolant temperature (ECT) sensor

This sensor consists of a temperature dependant
resistive metal strip. The resistance of the strip varies
considerably with coolant temperature, i.e.

- 28K ohms at 30°C, 86°F

- 300 ohms at 85°C, 185°F

- 90 ohms at 130°C, 266°F

The ECT Sensor signal is vital to engine running, as
the correct fuelling is dependant upon engine
temperature i.e. richer mixture at low temperatures. If
the sensor is disconnected or failure occurs a default
value will be supplied to the system. The initial default
value selected will be based on the value of the air
intake temperature. This will increase to a nominal
warmed up value over an individual time, programmed
for each default value. The fault may not be evident to
the driver, though there may be a hot restart problem.
The fault is indicated by illumination of the malfunction
indicator light (MIL).

Intake air temperature (IAT) sensor

This is another resistive sensor, located in the body of
the air cleaner. The resistance varies with changes in
air temperature. The signal from the IAT Sensor is
used to retard the ignition timing if the air temperature
rises above 55°C. If the sensor is disconnected or
failure occurs a default value will be supplied to the
system. The default value selected will represent
normal operating conditions. The fault may not be
evident to the driver, there may be slight power loss in
high ambient temperatures. The fault is indicated by
illumination of the malfunction indicator light (MIL) on
North American specification vehicles.

Engine fuel temperature (EFT) sensor

The EFT sensor is located on the fuel rail. This sensor
measures temperature of the rail rather than the fuel.
The resistance varies with changes in temperature.
The signal is used to increase the injection pulse time
when undergoing hot restarts. When the fuel is hot,
vapourisation occurs in the rail which may result in the
formation of bubbles in the injectors. Increasing the
pulse time helps flush the bubbles away and cools the
fuel rail with fuel from the tank.

An EFT sensor fault may not be evident to the driver,
there may be a hot restart problem. The fault is
indicated by illumination of the malfunction indicator
light (MIL).

Knock sensors

The knock sensor produces an output voltage in
proportion to mechanical vibration caused by the
engine. A sensor is located in each cylinder bank
between 2/4 and 3/5 cylinders. The ECM calculates if
the engine is knocking by taking camshaft and
crankshaft sensor signals to determine the position of
the engine in the combustion cycle.

The ECM can also work out exactly which cylinder is
knocking and retards the ignition on that particular
cylinder until the knock disappears. It then advances
the ignition to find the optimum ignition timing for that
cylinder.

The ECM can simultaneously adjust the timing of
each cylinder for knock . It is possible that all eight
cylinders could have different advance angles at the
same time. If the camshaft sensor fails, the knock
sensor will continue to work, but as the engine may be
running one revolution out of sychronisation the ECM
may retard the wrong cylinder of the pair e.g. 1
instead of 6. If the knock sensor fails engine knock will
not be detected and corrected. The fault is indicated
by illumination of the malfunction indicator light (MIL).

Rough Road Detection

With the vehicle in motion, the rough road detection
ECU receives signals from a speed sensor mounted
at each wheel. The system checks for differing wheel
speeds and uses this information to determine when
the vehicle is off road, to prevent the ECM logging
false misfires.

4 DESCRIPTION AND OPERATION
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Ignition coils

The electronic ignition system uses four double ended
coils. They are mounted on a bracket fitted to the rear
of the engine. The circuit to each coil is completed by
switching within the ECM, allowing each colil to charge
up and fire. Sparks are produced in two cylinders
simultaneously, one on compression stroke, the other
on exhaust stroke. Note that coil 1 feeds cylinders 1
and 6, coil 2 feeds cylinders 5 and 8, coil 3 feeds
cylinders 4 and 7, and coil 4 feeds cylinders 2 and 3.
The resistance of the spark in the compression
cylinder is higher than that in the exhaust cylinder.
Coil failure will result in a lack of ignition, resulting in
misfire in the effected cylinders. The fault is indicated
by illumination of the malfunction indicator light (MIL)
on North American specification vehicles.

Injectors

A multiport Sequential Fuel injection (SFI) system is
used, one injector per cylinder. Each injector consists
of a small solenoid which is activated by the ECM to
allow a metered amount of fuel to pass into the
combustion chamber. Due to the pressure in the fuel
rail and the shape of the injector orifice, the fuel
squirts into the cylinder in a fine spray to aid
combustion. In the unlikely event of total injector
failure or leakage which will cause rich mixture, a
misfire will occur in the affected cylinder. The fault is
indicated by illumination of the malfunction indicator
light (MIL) on North American specification vehicles.

Idle air control (IAC)

Idle speed is controlled by a stepper motor which
consists of two coils. When energised in the correct
sequence the coils move a plunger which opens and
closes the throttle bypass controlling the quantity of
idle air. The stepper motor controls idle speed by
moving the plunger a set distance called a step. Fully
open is 200 steps and fully closed 0 steps. Failure of
the stepper motor will result in low or high idle speed,
poor idle, engine stall or non start. The fault is
indicated by illumination of the malfunction indicator
light (MIL) on North American specification vehicles.

Heated oxygen sensor (HO2S)

The oxygen sensors consist of a titanium metal
sensor surrounded by a gas permeable ceramic
coating. Oxygen in the exhaust gas diffuses through
the ceramic coating on the sensor, and reacts with the
titanium wire altering the resistance of the wire. From
this resistance change the ECM calculates the
amount of oxygen in the exhaust gas. The injected
fuel quantity is then adjusted to achieve the correct
air/fuel ratio, thus reducing the emissions of carbon
monoxide (CO), hydrocarbons (HC),and oxides of
nitrogen (NO,). Four HO2 sensors are fitted in the
exhaust front pipe, two each side, and positioned in
front and behind each catalyst. The two rear sensors
are used to monitor the operating efficiey of the
catalysts. Note that if the wiring to these sensors is
crossed, the vehicle will start and idle correctly until
the sensors reach operating temperature. Then the
ECM will read the signals from them and send one
bank of cylinders very rich and the other very weak.
The engine will misfire, have a rough idle and emit
black smoke, with possible catalyst damage.

In the event of sensor failure, the system will default to
‘open loop’ and fuelling will be calculated using
signals from the remaining ECM inputs.

A fault is indicated by illumination of the malfunction
indicator light (MIL). ECM diagnostics also use HO2
sensors to detect catalyst damage, misfire and fuel
system faults.

DESCRIPTION AND OPERATION 5
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Fuel pressure regulator

The fuel pressure regulator is a mechanical device
controlled by manifold depression and is mounted at
the rear of the engine in the fuel rail. The regulator
ensures that fuel rail pressure is maintained at a
constant pressure difference to that in the inlet
manifold, as manifold depression increases the

regulated fuel pressure is reduced in direct proportion.

When pressure exceeds the regulator setting excess
fuel is spill returned to the fuel tank swirl pot which
contains the fuel pick-up strainer.

Failure of the regulator will result in a rich mixture at
idle but normal at full load, or a rich mixture resulting
in engine flooding, or a weak mixture. Although the
fault will not illuminate the MIL, faults caused by the
failure may be indicated.

Relay module

The engine management system employs a relay
module, which houses the main relay and the fuel
pump relay.

Main relay

The main relay supplies the power feed to the ECM
and, the fuel injectors (8 amps) and mass air flow
sensor (4 amps). This relay is controlled by the ECM.
This enables the ECM to remain powered up after
ignition is switched off.

During the 'TECM power down routine’ the ECM
records all temperature readings and powers the
stepper motor to the fully open position. Failure of this
relay will result in the ECM not being switched on
resulting in engine not starting due to absence of fuel
and ignition.

Fuel pump relay

The fuel pump relay is fed from the ignition relay and
controlled by the ECM. The relay is activated in
ignition key position 2 to prime the fuel system for a
period of time controlled by the ECM. Failure of this
relay will result in no fuel pressure.

Inertia fuel shut-off switch

The inertia switch isolates the power supply to the fuel
pump in the event of sudden deceleration. The inertia
switch is located in the engine compartment. It is reset
by depressing the central plunger at the top of the
switch.

Engine immobilization

A coded signal is sent from the immobilization unit,
located behind the instrument panel, to the vehicle
ECM. If the coded signal does not match the signal
expected by the ECM, the ECM immobilizes the
starting and fuel circuits.

6 DESCRIPTION AND OPERATION
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ENGINE TUNING

Service repair no - 19.22.13

The position of the Idle Air Control (IAC) valve can be
checked using TestBook and adjusted if necessary
through the by-pass screw in the plenum chamber.
The bypass screw is covered by a tamper proof plug
which can be extracted using a self tapping screw.

All vehicles:

1. Ensure air conditioning and all electical loads are
off. Vehicle must be in neutral or park.

2. Carry out tuning or base idle setting procedure
as applicable using TestBook.

1. Position cloth around relevant union to protect

against fuel spray.

Carefully loosen union.

3. Tighten union to correct torque once pressure is
relieved.

n

FUEL TANK DRAIN

FUEL SYSTEM DEPRESSURISE

Service repair no - 19.50.02

WARNING: Fuel pressure of up to 2.5 bar

will be present in the system, even if the

engine has not been run for some time.
Always depressurise the system before
disconnecting any components in the fuel feed
line (between fuel pump and pressure regulator).
The spilling of fuel is unavoidable during this
operation. Ensure that all precautions are taken to
prevent fire and explosion.

NOTE: Fuel pressure can be relieved at
A fuel rail feed union or fuel filter unions.

Service repair no - 19.55.02

WARNING: Ensure that Fuel Handling

Precautions given in Section 01 -

Introduction are strictly adhered to when
carrying out following instructions.

CAUTION: Before disconnecting any part

of the fuel system, it is imperative that all

dust, dirt and debris is removed from
around components to prevent ingress of foreign
matter into fuel system.

1. Disconnect battery negative lead.

2. Remove fuel filler cap.

3. Using a fuel bowser with an 18 mm, 0.75 in
outside diameter hose, pass hose into tank
through filler neck.

NOTE: Because the fuel tank filler stub

houses arestrictor, repeated attempts may

be necessary to enter the hose into the
fuel tank. Follow the fuel bowser manufacturers
instructions for safe use of bowser.

4. Siphon fuel from fuel tank.
5. Fitfiller cap.

ADJUSTMENT 1
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IGNITION COILS - SET 12. Fitignition coil to mounting bracket and secure
with screws.
Service repair no - 18.20.45 13. Fit leads to terminals and secure with nuts.
Remove Refit
1. Disconnect battery negative lead. 14. Position coils and mounting bracket assembly to
engine.
15. Fit and tighten nuts securing mounting bracket to
2 engine to 8 Nm, 6 Ibf ft.
J 5 16. Connect coil multiplug and secure to mounting
——— D bracket.
5— — 17. Connect h.t. leads to ignition coils.
. — A 6 18. Reconnect battery negative lead.
— 4

18M0226

2. Noting their fitted positions, disconnect 8 h.t.
leads from ignition coils.

3. Move leads aside.

4. Disconnect coil multiplug and release from
mounting bracket.

5. Remove 4 nuts securing coil mounting bracket to
engine.

6. Remove coils and mounting bracket assembly.
Do not carry out further dismantling if
component is removed for access only.

18M0227

Remove terminal cover and note lead positions.
Remove 2 nuts securing leads to coil terminals.
Remove leads from terminals.

Remove 3 Torx screws securing ignition coil to
mounting bracket.

11. Remove ignition coil.

© ©®N
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ELECTRONIC CONTROL MODULE (ECM) INTAKE AIR TEMPERATURE (IAT) SENSOR
Service repair no - 18.30.01 Service repair no - 18.30.09
Remove Remove

0

/
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18M0228 ;|
1. Remove 2 screws securing ECM cover. 1. Disconnect multiplug from IAT sensor.
2. Remove cover. 2. Remove IAT sensor from air filter housing.

Refit

3. Clean sensor and mating face on filter housing.
4. Fit sensor and tighten to 8 Nm, 6 Ibf ft.
5. Connect multiplug.

18M0233

3. Disconnect 3 multiplugs from ECM.
4. Remove 2 screws securing ECM.

5. Release ECM from 2 lower retainers.
6. Remove ECM.

Refit

Position ECM and secure to lower retainers.
Fit and tighten screws securing ECM.
Connect multiplugs.

Fit cover and secure with screws.

© ©®N
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ENGINE COOLANT TEMPERATURE (ECT) CRANKSHAFT POSITION (CKP) SENSOR
SENSOR

Service repair no - 18.30.12
Service repair no - 18.30.10

Remove
Remove
1. Disconnect battery negative lead.
1. Disconnect battery negative lead. 2. Raise vehicle on ramp [hoist].

2

2. Depress spring clip and disconnect ECT sensor 3. Remove 2 bolts securing sensor shield to engine
multiplug. backplate.

3. Position cloth around ECT sensor to absorb 4. Release sensor shield.
coolant spillage. 5. Remove sensor shield.
4. Remove ECT sensor. 6. Disconnect multiplug and remove sensor.
5. Remove sealing washer and discard. 7. Remove spacer from sensor.
Refit CAUTION: All vehicles have a spacer fitted
to the sensor. Ensure spacer is correctly
6. Clean sealing washer, sensor threads and refitted.
sensor location.
7. Coat sensor threads with Loctite 577 and fit new Refit
sealing washer.
8. Fit ECT sensor and tighten to 20 Nm, 15 Ibf ft. 8. Clean mating faces of sensor and engine
9. Connect multiplug to ECT sensor. backplate.
10. Top up cooling system. 9. Fit spacer to sensor.
11. Run engine to normal operating temperature. 10. Position sensor and connect multiplug.
Check for leaks around ECT sensor. 11. Position shield to sensor and align to engine
12. Reconnect battery negative lead. backplate.

12. Fit bolts and tighten to 6 Nm, 4 Ibf ft.
13. Lower vehicle.
14. Reconnect battery negative lead.

REPAIR 3
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CAMSHAFT POSITION (CMP) SENSOR

KNOCK SENSOR - LH

Service repair no - 18.30.24
Remove

1. Disconnect battery negative lead.

)
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18M0237

2. Release sensor multiplug from clip and
disconnect multiplug.

Remove bolt securing sensor to front cover.
Remove sensor.

Remove and discard 'O’ ring.

o ks w

Refit

Clean sensor and mating face on front cover.
Lubricate and fit 'O’ ring to sensor.

Fit sensor, fit bolt and tighten to 8 Nm, 6/bf ft.
Connect sensor multiplug and secure to bracket.
Reconnect battery negative lead.

CoOoxNO®

Service repair no - 18.30.28
CAUTION: Due to the sensitivity of the
sensor, do not apply tape or sealant to
sensor threads.

Remove

1. Raise vehicle on ramp [hoist].

Q =

©)

18M0229

2. Depress spring clip and disconnect multiplug
from LH knock sensor.
3. Remove sensor from engine.

Refit

4. Clean mating faces of sensor and engine.
5. Fit sensor and tighten to 16 Nm, 22 Ibf ft.

CAUTION: Failure to tighten sensor to
correct torque will result in malfunction or
sensor damage.

6. Connect multiplug to sensor.
7. Lower vehicle.

4 REPAIR
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KNOCK SENSOR - RH

Service repair no - 18.30.30
CAUTION: Due to the sensitivity of the
sensor, do not apply tape or sealant to
sensor threads.

Remove

1. Raise vehicle on ramp [hoist].

5. Depress spring clip and disconnect sensor
multiplug.
6. Remove sensor.

Refit

7. Clean sensor and mating face.
8. Fit sensor and tighten to 16 Nm, 12 Ibf ft.

CAUTION: Failure to tighten sensor to
correct torque will result in malfunction or
sensor damage.

2. Remove bolt securing starter motor heat shield

to engine RH mounting. 9. Connect multiplug to sensor.
3. Release heat shield clip from starter solenoid. 10. Manoeuvre heat shield into position.
4. Move heat shield aside to gain access to knock 11. Secure heat shield clip to solenoid.
sensor. 12. Align heat shield to mounting and secure with
bolt.

13. Lower vehicle.

REPAIR 5




19 FUEL SYSTEM

INERTIA FUEL SHUT OFF SWITCH

RELAY MODULE

Service repair no - 19.22.09
Remove

1. Disconnect battery negative lead.

8M0225

2. Disconnect multiplug from inertia fuel shut off
switch.

3. Remove 2 screws securing shut off switch to
mounting bracket.

4. Remove shut off switch.

Refit

5. Position fuel shut off switch to mounting bracket
and secure with screws.

Connect multiplug to inertia switch.

7. Reconnect battery negative lead.

o

Service repair no - 18.30.71

Remove

18!\/|0232\

1. Remove 2 screws securing ECM cover.
2. Remove cover.

[
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18M0233

3. Remove 2 screws securing ECM.

4. Release ECM from 2 lower retainers and move
aside for access to relay module.

5. Release relay module from bracket.

6. Disconnect 2 multiplugs from module.

7. Remove relay module.

6 REPAIR




SFI

Refit AIR CLEANER
8. Position relay module Service repair no - 19.10.01
9. Connect multiplugs and secure module to
bracket. Remove

10. Position ECM and secure to lower retainers.
11. Fit and tighten screws securing ECM.
12. Fit cover and tighten screws.

19M2349

1. Loosen clip securing intake hose to MAF sensor
and disconnect hose.

2. Disconnect multiplug from IAT sensor.

3. Release 2 toggle clips and release MAF sensor
from air cleaner.

4. Remove 'O’ ring and carefully place sensor
aside.

5. Remove 3 nuts securing air cleaner to mounting
rubbers.

6. Remove air cleaner assembly.

Do not carry out further dismantling if component
is removed for access only.

7. Remove IAT sensor.
Refit

8. Clean threads of IAT sensor and fit sensor to air
cleaner.
9. Position air cleaner to mountings and fit and
tighten nuts.
10. Clean MAF sensor and mating face.
11. Fit NEW 'O’ ring, fit sensor and secure toggle
clips.
12. Connect multiplug to IAT sensor.
13. Connect air intake hose and tighten clip.

REPAIR 7
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AIR CLEANER ELEMENT

THROTTLE CABLE

Service repair no - 19.10.10

Remove

Service repair no - 19.20.06

"~ Remove

1. Release 3 toggle clips and remove inlet tube.

2. Remove nut and end plate retaining air cleaner
element.

3. Remove air cleaner element and discard.

Refit

1. Clean inlet tube and inside of air cleaner.

2. Squeeze open dump valve fitted at base of air
cleaner and check that rubber is flexible and in
good condition. Replace if necessary.

. Fit new air cleaner element.

Fit retaining plate and fit and tighten nut.

Fit intake tube and secure toggle clips.

o s w

1. Remove split pin and clevis pin securing cable to
throttle lever.

2. Release cable adjusting nut from abutment
bracket.

0,
1oM238y <
3. Remove split pin and clevis pin securing cable to

throttle pedal.
4. Release cable from bulkhead and remove cable.

8 REPAIR
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Refit

©No v

11.

12.
13.

14.

Clean area around cable hole in bulkhead.
Position cable and secure to bulkhead.

Clean and lubricate clevis pin.

Align inner cable to throttle pedal, fit clevis pin
and secure with NEW split pin.

Secure outer cable to abutment bracket.

Clean and lubricate clevis pin.

Adjust outer cable and align inner cable yoke to
throttle lever.

Fit clevis pin and secure with new split pin.
Adjust outer cable to give 1.6 mm, 0.06 inch of
free play in inner cable.

Check throttle operation.

FUEL TEMPERATURE SENSOR

Service repair no - 19.22.08
Remove

NOTE: Because fuel leakage will not occur

when sensor is removed, it is not

necessary to depressurise the fuel system
for this operation.

1. Release and move brake servo vacuum pipe
aside for access to fuel temperature sensor.

19M2384

2. Disconnect multiplug from fuel temperature
Sensor.
3. Remove sensor.

Refit

4. Clean threads of sensor and mating face on fuel
rail,

Fit sensor and tighten to 217Nm, 13 Ibf ft.

6. Connect multiplug and vacuum pipe.

o
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HEATED OXYGEN SENSOR (HO2S) - FRONT

Service repair no - 19.22.16

Remove

AN

1.
2.

S

CAUTION: The sensor must only be

removed when the exhaust pipe is cold.

Position vehicle on ramp [hoist].
Remove clip securing oxygen sensor lead to
harness.

19M2353

Release sensor multiplug from bracket behind
cylinder head.
Disconnect multiplug.
Raise ramp [hoist].

\
LRT-12-047

Remove sensor using tool LRT-12-047.

CAUTION: Although robust within the

vehicle enviroment, HO2 sensors are

easily damaged by dropping, excessive
heat and contamination. Care must be exercised
when working on the exhaust system not to
damage the sensor housing or tip.

7. Remove and discard sealing washer.
Refit
8. Clean sensor mating face on exhaust pipe.

NOTE: The new sensor thread is

pre-treated with an anti-seize compound. If

refitting old sensor, fit NEW sealing
washer and apply anti-seize compound to threads.

CAUTION: Do not allow anti-seize
compound to come into contact with the
sensor nose or enter the exhaust system.

9. Fit sealing washer to sensor and fit sensor.
Tighten sensor to 20 Nm, 15 Ibf ft.
10. Lower ramp [hoist].
11. Connect multiplug and secure to bracket.
12. Secure lead to harness with clip.

10
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HEATED OXYGEN SENSOR (HO2S) - REAR Refit
Service repair no - 19.22.17 7. Clean sensor mating face on exhaust pipe.
Remove NOTE: The new sensor thread is
pre-treated with an anti-seize compound. If
CAUTION: The sensor must only be refitting old sensor, fit NEW sealing
& removed when the exhaust pipe is cold. washer and apply anti-seize compound to threads.
1. Position vehicle on ramp [hoist]. CAUTION: Do not allow anti-seize

compound to come into contact with the
sensor nose or enter the exhaust system.

8. Fit sealing washer to sensor and fit sensor.
Tighten sensor to 20 Nm, 15 Ibf ft.
3 9. Connect multiplug and secure to bracket.
10. Lower ramp [hoist].

10M2351

2. Release sensor multiplug from bracket.
3. Disconnect multiplug.
4. Raise ramp [hoist].

LRT-12-047

19M2352

5. Remove sensor using tool LRT-12-047.
6. Remove and discard sealing washer.

REPAIR | 11
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MASS AIR FLOW (MAF) SENSOR

PLENUM CHAMBER

Service repair no - 19.22.25

Remove

wnN

Refit

©oo~NoO

12

19M2385

Loosen clip securing air intake hose to MAF
sensor and disconnect.
Disconnect multiplug from sensor.

Release 2 clips securing sensor to air cleaner.

Remove sensor, collect and discard 'O’ ring.

Clean sensor and mating faces.

Fit NEW 'O’ ring to sensor.

Fit sensor to air cleaner and secure clips.
Connect multiplug.

Connect air intake hose to sensor and tighten
clip.

Service repair no - 19.22.46

Remove

1.

n

©oNo O~

Disconnect battery negative lead.

19M2332

Loosen clip securing air intake hose to plenum
chamber.

Disconnect air intake hose.

Remove split pin from throttle cable clevis pin.
Remove clevis pin.

Release and remove kick down cable clevis pin.
Release throttle cable from abutment bracket.
Remove front locknut from kick down cable.
Release cable from bracket.

REPAIR
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10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.
21.
22.

19M2379 16

Disconnect purge hose from plenum chamber.

Disconnect breather hose from plenum chamber.

Depress spring clip and disconnect TP sensor
multiplug.

Disconnect multiplug from IACV.

Remove 6 bolts securing plenum chamber to
inlet manifold.

Release plenum chamber from inlet manifold.
Fit hose clamp to water jacket coolant hoses.
Tighten clamp.

Position cloth to absorb coolant spillage.
Loosen clips securing coolant hoses to plenum
chamber.

Release hoses from plenum chamber.
Remove plenum chamber.

Place cloth over ram housing.

Do not carry out further dismantling if component
is removed for access only.

23.
24,
25,
26.
27.

28.

29.

30.
31.

32.

19M2380

Remove 4 bolts securing water jacket to plenum
chamber.

Remove water jacket from plenum chamber.
Remove gasket from water jacket.

Move throttle linkage aside to gain access to
mounting bolts.

Remove 3 bolts securing throttle linkage to
plenum chamber.

Remove throttle linkage and collect spring.

Remove 2 screws securing TP sensor to plenum
chamber.

Remove TP sensor and collect clamping plate.
Remove 2 bolts securing IACV to plenum
chamber.

Remove IACV and collect gasket.

REPAIR | 13
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FUEL SYSTEM

Refit

33.

34.
35.

36.
37.

38.
39.

40.

41.
42.

43.

44,
45,

46.
47.
48.
49,
50.
51.
52.
53.

54,

55.
56.
57.
58.
59.

60.
61.

62.
63.
64.
65.
66.

Position throttle linkage and spring to plenum
chamber.

Fit spring to linkage.

Hold throttle open to gain access to mounting
bolts.

Fit and tighten mounting bolts to 8 Nm, 6 Ibf ft.
Clean mating faces of TP sensor and plenum
chamber.

Fit TP sensor and engage spindle.

Fit clamping plate and tighten bolts to 2 Nm, 1.5
Ibf ft.

Clean mating faces of IACV and plenum
chamber.

Fit gasket to IACV.

Fit IACV to plenum chamber and tighten bolts to
2 Nm, 1.5 Ibf ft.

Clean mating faces of water jacket and plenum
chamber.

Position gasket to plenum chamber.

Fit water jacket to plenum chamber and tighten
bolts to 13 Nm, 10 Ibf ft.

Remove cloth from ram housing.

Clean plenum and inlet manifold mating faces.
Position plenum chamber.

Connect coolant hoses to plenum chamber.
Tighten hose clips.

Loosen and remove hose clamp.

Remove cloth.

Apply a thin, uniform coating of Loctite 577
sealant to sealing face of plenum chamber.

Fit plenum chamber and tighten bolts to 24 Nm,
18 Ibf ft.

Connect multiplug to TP sensor.

Connect multiplug to IACV.

Connect breather hose to plenum chamber.
Connect purge hose to plenum chamber.

Fit kick down cable to abutment bracket, fit
locknut and adust cable. See AUTOMATIC
GEARBOX, Adjustment, Kickdown cable
adjustment

Connect throttle cable to abutment bracket.
Align throttle cable to lever, fit clevis pin and
secure with new split pin.

Align kick down cable to lever.

Fit and secure clevis pin.

Connect air intake hose and secure with clip.
Reconnect battery negative lead.

Top up cooling system.

THROTTLE POSITION (TP) SENSOR

Service repair no - 19.22.49

Remove

1.
2.

3.

19M2386

Disconnect multiplug from TP sensor.
Remove 2 screws securing TP sensor and
collect clamp plate.

Remove TP sensor.

Remove

S

Clean TP sensor and mating face.

Fit sensor ensuring drive engages with throttle
spindle.

Position clamp plate, fit screws and tighten to 2
Nm, 1.5 Ibf ft.

Connect multiplug.

14
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IDLE AIR CONTROL VALVE (IACV) FUEL FILTER
Service repair no - 19.22.54 Service repair no - 19.25.02
Remove WARNING: Spilling of fuel is unavoidable
during this operation. Ensure all
1. Disconnect battery negative lead. necessary precautions are taken to

prevent fire and explosion.

WARNING: Ensure fuel handling
precautions given in Section 01 -
: Introduction are strictly adhered to when
carrying out the following instructions.

/ - T Q @ < 3 Remove

= 1. Depressurise fuel system. See Adjustment,
é | fuel system depressurise
2. Clean area around hose connections to prevent
ingress of dirt into fuel system.

& 2 4 6 4

J6025 I [
2. Disconnect multiplug from IACV. Q) e
3. Remove 2 bolts securing IACV to plenum

chamber.
4. Remove IACV. S—5
5. Remove gasket and discard. 19M2333 L—
Refit

3. Clamp inlet and outlet hoses to reduce fuel
spillage when disconnecting.

4. Loosen 2 unions and disconnect hoses from fuel
filter.

6. Clean mating faces of IACV and plenum
chamber.

7. Clean plunger on IACV and plunger seat on
plenum chamber.

8. Using a new gasket, fit IACV to plenum C CAUTION: Plug the connections.

chamber.
9. Fit and tighten bolts securing IACV to plenum ) ! .
chamber to 2 Nm, 1.5 Ibf ft. 5. Loosen bolt securing fuel filter to chassis
10. Connect multiplug to IACV. member.

11. Reconnect battery negative lead. 6. Remove fuel filter.

Refit

7. Position NEW filter to chassis member,

observing direction of flow arrow stamped on

side.

Tighten bolt securing filter to chassis member.
9. Remove plugs.

10. Connect hoses to fuel filter and tighten unions to

30 Nm, 22 Ibf ft.
11. Remove clamps from hoses.
12. Start engine and inspect for fuel leaks.

©
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FUEL PRESSURE REGULATOR

Service repair no - 19.45.06
Remove
1. Disconnect battery negative lead.

2. Depressurise fuel system. See Adjustment,
fuel system depressurise

19M2336

3. Release clip and disconnect fuel return hose
from fuel pipe.

2 CAUTION: Plug the connections.

4. Disconnect vacuum hose from pressure
regulator.

5. Remove 4 nuts securing coil mounting bracket to

inlet manifold.
6. Release coil mounting bracket from studs and
move aside.
7. Release regulator connecting pipe from clip.
8. Remove 2 bolts securing pressure regulator to
fuel rail.
9. Remove regulator from fuel rail.
10. Remove and discard 'O’ ring.
11. Release clip and remove fuel hose from
regulator.

2 CAUTION: Plug the connections.

Refit

12.

13.

14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25,

Clean mating faces of pressure regulator and
fuel rail.

Remove plugs from pressure regulator and fuel
rail.

Fit fuel hose to regulator and secure with clip.
Lubricate new pressure regulator 'O’ ring.

Fit regulator to fuel rail.

Connect fuel hose to pipe and secure with clip.
Fit bolts securing regulator to fuel rail and tighten
to 10 Nm, 7 Ibf ft.

Position ignition coil mounting bracket to studs.
Fit nuts and tighten to 8 Nm, 6 Ibf ft.

Remove plugs.

Connect fuel return hose and secure with clip.
Connect vacuum hose.

Remove cloth.

Reconnect battery negative lead.

16 | REPAIR




FUEL PUMP

Service repair no - 19.45.08
Remove

1. Disconnect battery negative lead.
2. Remove fuel tank. See fuel tank

3
S,
T
| SN
© Pk \@/

19M2410

3. Loosen clip and disconnect breather hose from

fuel pump.

4. Remove fuel feed and return hoses from fuel

pump.

19M2411

5. Using tool LRT-19-001remove locking ring
securing pump. Withdraw fuel pump from fuel
tank.

WARNING: A quantity of fuel will be

retained in body of pump. Care must be

taken to prevent spillage during above
operation.

6. Remove and discard sealing ring.
Refit

7. Fit new sealing ring to pump and fit pump.
8. Fit locking ring and using tool LRT-19-001,
tighten to 48 Nm, 35 Ibf ft.
9. Fit feed and return hoses to pump.
10. Fit breather hose and tighten clip.
11. Fitfuel tank. See fuel tank; Refit

REPAIR | 17




19 FUEL SYSTEM

FUEL TANK

Service repair no - 19.55.26

WARNING: Ensure that fuel handling

precautions given in Section 01 -

Introduction are strictly adhered to when
carrying out following instructions.

CAUTION: Before disconnecting any part

of the fuel system, it is imperative that all

dust, dirt and debris is removed from
around components to prevent ingress of foreign
matter into fuel system.

Remove

1. Position vehicle on ramp [hoist].

2. Disconnect battery negative lead.

3. Depressurise fuel system. See Adjustment,
fuel system depressurise

4. Drain fuel tank. See Adjustment, fuel tank
drain

Lo g
Nl
X

o =TS

19M2339 (Z

5. Loosen clip securing filler hose to fuel tank and
disconnect hose.

19M2340

6. Loosen clip securing breather hose to filler neck
and disconnect hose.

"

/

LRT-19-002

10M2341

. Using tool LRT-19-002 disconnect vapour

separator pipe at green end of 'speedfit’
connector.

. Position cloth to absorb fuel spillage.

18 | REPAIR
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190M2342

9. Disconnect fuel feed hose union.
10. Disconnect fuel return hose union.

2 CAUTION: Plug the connections.

19M2343

11. Loosen 2 anti-roll [sway] bar link bolts.

12. Mark location of anti-roll [sway] bar straps.

13. Remove 4 bolts securing anti-roll [sway] bar
straps and swing bar down clear of fuel tank.

14. Position transmission jack under fuel tank cradle
to support fuel tank.

CAUTION: Use a block of wood or hard
& rubber pad to protect fuel tank.

15. Remove 6 bolts securing fuel tank cradle.
16. Lower fuel tank sufficiently to gain access to fuel
pump multiplug.

17.

18.

19M2344

Disconnect multiplug and remove clip securing
harness to fuel hoses.

With assistance, lower jack, remove fuel tank
cradle and fuel tank.

Do not carry out further dismantling if component
is removed for access only.

19.

20.

21.

22.

10M2345

Remove 3 screws securing heat shield. Remove
heat shield.

Release 2 fuel cut-off valves and remove valve
and pipe assembly. Remove and discard 2
rubber seals.

Loosen clip and remove breather hose from fuel
pump.

Remove fuel feed and return hoses from fuel

pump.

REPAIR | 19
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23.

19M2346

Using tool LRT-19-001 remove locking ring
securing pump. Withdraw fuel pump from tank.

WARNING: A quantity of fuel will be
retained in body of pump. Care must be
taken to prevent fuel spillage during above

operation.

24,
25,
26.

27.
28.
29.
30.
31.

20

Remove and discard sealing ring.

Fit new sealing ring to pump and fit pump.
Fit locking ring and using tool LRT-19-001,
tighten to 48 Nm, 35 Ibf ft.

Fit fuel feed and return hoses to pump.

Fit breather hose and tighten clip.

Fit new fuel cut-off valve seals.

Fit valve and pipe assembly.

Fit heat shield.

Refit

32.

33.
34.
35.
36.

37.
38.

39.
40.
41.
42.

43.
44,

With assistance, locate fuel tank and position
cradle.

Position jack to support tank.

Connect fuel pump multiplug.

Raise jack, align cradle and fit and tighten bolts.
Raise anti-roll [sway] bar, align straps and fit and
tighten bolts.

Tighten anti-roll [sway] bar link bolts

Clean fuel pipes, connect pipes and tighten
unions.

Secure harness to fuel pipes with clip.

Connect vapour separator pipe.

Connect breather hose to filler neck and tighten
hose clip.

Connect filler hose to fuel tank and tighten hose
clip.

Reconnect battery negative lead.

Run engine and check for leaks.

REPAIR
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FUEL RAIL

Service repair no - 19.60.04

Remove

1.
2.

3.

o0k

© N

10.
11.
12.
13.
14.

15.

Disconnect battery negative lead.
Depressurise fuel system. See Adjustment,
fuel system depressurise

Remove ram housing. See ram housing

21
19M2338

Disconnect 8 injector multiplugs.

Disconnect fuel temperature sensor multiplug.
Position cloth around fuel feed pipe union to
absorb any fuel spillage.

Disconnect fuel feed pipe from fuel rail.

Plug fuel pipe and rail.

Loosen clip securing fuel return hose to fuel rail
and disconnect hose.

Plug hose and rail.

Remove cloth.

Remove 6 nuts securing fuel rail and ignition coll
mounting bracket to inlet manifold.

Release ignition coil mounting bracket from inlet
manifold studs and move aside.

Release fuel rail and injectors from inlet
manifold.

Remove fuel rail and injectors.

Do not carry out further dismantling if component
is removed for access only.

16.
17.
18.
19.
20.
21.
22,

23.
24,

25,
26.

27.
28.
29.
Refit
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

Remove 2 bolts securing regulator to fuel rail.
Remove regulator.

Remove and discard 'O’ ring.

Remove 8 clips securing injectors to fuel rail.
Remove injectors from fuel rail.

Remove and discard 'O’ rings from injectors.
Clean lower mating faces on ram housing and
manifold.

Lubricate new 'O’ rings.

Fit NEW 'O’ rings to injectors. Lightly coat 'O’
rings with silicone grease.

Fit injectors to fuel rail.

Fit clips securing injectors to fuel rail.

CAUTION: Care must be taken when
refitting the fuel rail and injectors to inlet
manifold to prevent damage to 'O’ rings.

Lubricate NEW 'O’ ring of fuel regulator with
silicone grease.

Fit 'O’ ring.

Fit regulator to fuel rail and tighten bolts to 10
Nm, 7 Ibf ft.

Position fuel rail.

Secure fuel rail.

Position coil bracket.

Fit nuts securing coil bracket and fuel rail and
tighten to 8 Nm, 6 Ibf ft. .

Remove plugs from fuel feed and return pipes
and fuel rail.

Connect return hose and secure with clip.
Clean feed pipe union.

Connect fuel feed pipe and tighten union to 16
Nm, 11 Ibf ft.

Connect injector and fuel temperature sensor
multiplugs.

Fit ram housing. See ram housing; Refit
Reconnect battery negative lead.
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RAM HOUSING Refit

Service repair no - 19.70.04 7. Clean mating faces of inlet manifold and ram

housing.
Apply 'Hylomar’ sealant to inlet manifold face.
9. Fit ram housing to inlet manifold.

Remove

©

1. Disconnect battery negative lead.

2. Remove plenum chamber. See plenum

NOTE: The ram housing can be fitted the
chamber

wrong way round. Ensure fuel pressure

regulator hose connection is on correct
side when refitting.

10. Tighten ram housing bolts, working from 2 centre

bolts, diagonally towards 4 outer bolts to 24 Nm,
18 Ibf ft.

11. Connect hoses to ram housing.

12. Fit plenum chamber. See plenum chamber;
Refit

13. Reconnect battery negative lead.

O\ =

X

19M2337

3. Disconnect 3 hoses from ram housing.

4. Remove 6 bolts securing ram housing to inlet
manifold.

5. Using a suitable lever and a block of wood,
release ram housing from inlet manifold.
Remove ram housing.

CAUTION: Do not use a mallet to break
& sealant joint with inlet manifold.

6. Place a protective cover over inlet bores to
prevent ingress of dirt.
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WHEEL SPEED SENSOR - FRONT

Service repair no - 19.80.01

Remove
CAUTION: If a sensor is removed for any
reason, a NEW sensor bush and seal must

be fitted.

1. Disconnect battery negative lead.

19M2401

2. Release wheel speed sensor multiplug from clip
on inner wing [fender] and disconnect.

3. Raise vehicle on 4 post ramp.

4. Release cable ties securing sensor harness to
chassis and front axle.

5. Clean area around sensor to prevent possible
ingress of dirt.

6. Using a suitable lever, release sensor from

mounting bush.

Remove sensor.

Position container to collect any brake fluid.

Clamp flexible brake hose to caliper.

Using 2 spanners, loosen brake pipe to hose

union and disconnect.

© © N

CAUTION: Do not allow brake fluid to

contact paint finished surfaces as paint

may be damaged. If spilled, remove fluid
and clean area with clean warm water.

19M2402

11. Remove nut securing brake pipe to mounting
bracket.

12. Release brake hose from mounting bracket.

13. Remove 2 bolts securing bush retaining plate to
top of hub.

14. Release retaining plate from mud shield and
remove.

15. Remove and discard seal and bush from hub.

Refit

16. Ensure sensor bush and seal mating faces are
clean.

17. Fit sensor bush and seal to hub.

18. Fit retaining plate to hub and secure with bolts.

CAUTION: Apply Loctite 270 to retaining
plate bolts.
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19.

20.

21.
22,

23.

24,

25,
26.
27.
28.

24

Position brake hose to mounting bracket and
secure with nut.

Connect brake pipe to hose and, using 2
spanners, tighten union.

Remove clamp from brake hose.

Ensure sensor body is clean and coat with EP
90 ail.

Fit sensor through bush until it contacts the
reluctor ring. The sensor will be '’knocked-back’

to the correct position when the vehicle is driven.

Route sensor lead up through engine
compartment and secure cable ties.

Lower vehicle.

Connect sensor multiplug and secure to clip.
Reconnect battery negative lead.

Bleed brake system. See BRAKES, Repair,
brake system bleed

WHEEL SPEED SENSOR - REAR

Service repair no - 19.80.02

Remove
CAUTION: If a sensor is removed for any
reason, a NEW sensor bush and seal must

be fitted.

1. Disconnect battery negative lead.
2. Raise rear of vehicle.

WARNING: Support on safety stands.

3. Remove both rear road wheels.

4. Disconnect sensor multiplugs at RH side of
chassis.

5. Release cable ties securing sensor harness to
rear suspension and axles.

REPAIR
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10.
11.

19M2405

Release sensor harness from clips on rear axle.
Remove 6 bolts, 3 each side, securing rear
wheel brake caliper mud shields.

Remove mud shields and clear area around
sensor to prevent possible ingress of dirt.

Using a suitable lever, release sensors from
mounting bushes.

Remove sensors.

Remove and discard sensor bushes.

Refit

12.

13.

14.

15.

16.

17.
18.

19.
20.
21.

Ensure NEW sensor bushes and housings are
clean, then fit bushes.

Ensure sensor bodies are clean and lightly coat
with EP 90 lubricant.

Fit sensors through bushes until they contact the
reluctor ring. The sensors will be ’knocked-back’
to the correct position when the vehicle is driven.
Secure sensor harness to rear axle clips.
Secure sensor harness to rear suspension and
axle with cable ties.

Connect sensor harness multiplugs.

Position rear brake caliper mud shields and
secure with bolts.

Fit rear road wheels.

Remove stand(s) and lower vehicle.

Reconnect battery negative lead.
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ECU - ROUGH ROAD DETECTION Refit
Service repair no - 19.80.03 7. Fit ECU, connect multiplug and position to
mounting bracket.
Remove 8. Secure ECU mounting bracket with nuts and
bolts.
1. Disconnect battery negative lead. 9. Fit ECU cover plate and secure with clip.

10. Position rear edge of passenger seat cushion to
seat frame and secure front edge to clips.
11. Reconnect battery negative lead.

19M2407

2. Release front edge of passenger seat cushion
and remove cushion.
3. Release clip and remove ECU cover plate.

\
b
o T[]
)i

19M2408

P2

4. Remove 2 bolts securing ECU to mounting
bracket and collect nuts.

5. Remove ECU from mounting bracket and
disconnect multiplug.

6. Remove ECU.
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TORQUE SETTNGS

Nm

Intake air temperature (IAT) SENSOF .....ccovvvieeeeriiiiiieeee 8
Crank poSitioN SENSON ........ccciiiiiiiieiiiiiee e 8
Coolant temperature SENSON .........cccoirvieeeeriiiieeeeniiieeeeens 20
FUel filter ... 30
Fuel pressure regulator ..........cccceevviiieeeeiniiieeeeeee e 10
COil Bracket ........ooouiiiiiiiii 8
Fuel feed Pipe .......oooiiiiie 16
Ram housing to manifold ...........cccocieeiiiiii 24
Fuel temperature SENSOX ..........eeveiiiiiieeeeiiieee e 17
Throttle poSItion SENSON ..........vvvieiiiiiiie e 2

KNOCK SENSOK ...t 16
Idle air control valve ..........ccoceviiiiiii e 2
WaALer JACKET ......eeeeiieiiiiee e 13
Throttle bracket ... 8
Plenum chamber ... 24
Inlet Manifold ... 38
Camshaft pOSItioN SENSOF ........ccuveiiiiiiiiieee e 8
Heated OXYJEN SENSOIS .....coocviiieiiiiiiee et 20
Fuel pump 1ocking fiNg ......ccooiiiiiiiiieeee 48

Ibf ft

15
20

12
18
13
15
12
15
10

18
28

15
35

SPECIFICATIONS, TORQUE




COOLING SYSTEM

ENGINE COOLING

The belt driven viscous fan and centrifugal water

Description

The V8i engine uses a pressurised cooling system
and cross flow radiator which is supplied from a
separate expansion tank. The coolant radiator also
incorporates a section at the side for cooling the
engine oil. The transmission fluid cooler is mounted
below the radiator.

26M0501

Coolant circulation (engine hot)

Cross flow radiator
Expansion tank

Viscous fan and water pump
Heater pipes

Thermostat

Plenum chamber connection

ok wppE

pump is located in the engine front cover with ports for
circulation of coolant to both banks of cylinders and
cylinder heads. Coolant returns to the top of the
radiator via ports in the inlet manifold where the
thermostat is mounted horizontally.

Coolant also circulates through the vehicle heating
system and is used to heat air entering the inlet
manifold plenum chamber.

DESCRIPTION AND OPERATION 1
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COOLANT CIRCULATION

Operation

When the engine is started from cold the thermostat
prevents any coolant circulation through the radiator
by closing off the top hose. During the engine warm
up period, the water pump, pumps coolant around the
cylinders to the rear of the cylinder block along the
main galleries in both cylinder banks. At the rear of
the cylinder block the coolant rises through a large
port in each cylinder head/block joint face, and then
flows forward to connect with ports at the front of the
inlet manifold. From the manifold the coolant is carried
by an external pipe to the heater unit and from the
heater through another external pipe to the pump
inlet.

RR4216

The coolant circulation through the cylinder block and
heads, does not change when normal running
temperature is reached and the thermostat opens. But
with the thermostat open, coolant also flows through
the top hose to the radiator where it is cooled and
drawn back into the pump via the bottom hose.

Throttle housing heating

The base of the throttle housing is heated by a flow of
coolant from the inlet manifold which returns through a
long hose, to the top right corner of the radiator. The

throttle housing is heated to prevent throttle disc icing.

2 DESCRIPTION AND OPERATION




COOLING SYSTEM

VISCOUS FAN Operation

Description To engage and disengage the fan drive the bi-metal
coil senses air temperature behind the radiator. When

The viscous drive unit for the engine cooling fan, a pre-determined temperature is reached, the coil

provides a means of controlling the speed of the fan opens a valve (5) which allows fluid to enter the drive

relative to the running temperature of the engine. The area and, due to centrifugal force, circulates to the

viscous unit is a type of fluid coupling, which drives annular drive area.

the fan blades by means of 'silicone fluid’.

There are two sets of annular grooves (3), one in the
drive clutch and the other in the drive body, a specific
clearance being provided between the two sets of

grooves.
N
\ 2
j 3
4 [T
‘f\\ 8 1
&g
| 6 N
1. Input (drive) member =
2. Output (driven) member =
3. Sensing mechanism (bi-metal coil) J
P
The fan drive has to be engaged only periodically, 10— 9 Q 3
between 5% and 10%, during normal operating /A\
conditions, because the engine is cooled by ram air 9

for most of the time. 5

J\é ]
J6230

Viscous unit disengaged (engine at normal
running temperature)

Input (drive) member

Output (driven) member

Running clearance

Pump plate

Valve (closed)

Sensing mechanism (bi-metal coil)
Fluid seal

Bearing, input member

Fluid chamber

Fluid reservoir

CoNoohr~wWDE

=
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When this clearance is filled with viscous fluid, a
shearing action, caused by the speed differential
between the two drive components, transmits torque
to the fan. The fluid is thrown to the outside of the unit
by centrifugal force from where it is recirculated to the
reservoir (10) via the pump plate (4) adjacent to the
drive member.

If the engine speed is increased the amount of slip will
also increase to limit the maximum fan speed.

When the air temperature from the radiator drops
sufficiently, the bi-metal coil closes the valve and
prevents fluid entering the drive area. The fluid that is
in the drive area will gradually pump out into the
reservoir (10) and the fan will return to an idle
condition.

J6231

Viscous unit engaged (hot running temperature)

Bi-metal coil (6) expanded, valve (5) open.

4 DESCRIPTION AND OPERATION




COOLING SYSTEM

ENGINE OVERHEATING

Before conducting any cooling system diagnosis: See
Description and operation, Engine Cooling

1.

Is coolant level correct?

NO - Allow engine to cool, top up level to
expansion tank seam.

YES - Continue.

Is coolant in radiator frozen?

YES - Slowly thaw and drain system. See
Adjustment, Coolant Requirements

NO - Continue.

Is air flow through radiator restricted or blocked?

YES - Apply air pressure from engine side of
radiator to clear obstruction.

NO - Continue.

Are there any external leaks, from hoses,

coolant pump, engine gaskets or the heater unit?

YES - Investigate and rectify. See Adjustment,
Coolant Requirements

NO - Continue.

. Are fan blades fitted correct way round, concave

side towards engine?
NO - Redctify.
YES - Continue.

6. Is viscous unit operating correctly? See
Description and operation, Viscous Fan
NO - Renew. See Repair, Viscous Coupling
YES - Carry out a pressure test on radiator cap
and system. Check thermostat type,
operation and correct fitting See Repair,
Thermostat

7. |Is temperature sender and gauge giving
accurate readings?
NO - Substitute parts and compare readings.
YES - Continue.

8. Carry out cylinder pressure test to determine if
pressure is leaking into cooling system causing
over pressurising and loss of coolant.

If problem is not diagnosed, check the coolant system
for engine oil contamination and engine lubrication
system for coolant contamination.

If the coolant only, or both systems are contaminated,
suspect cylinder head gaskets or radiator.

If only the lubrication stystem is contaminated with
coolant, suspect inlet manifold or front cover gaskets.

FAULT DIAGNOSIS 1
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ENGINE RUNS COLD

Before conducting any cooling system diagnosis: See
Description and operation, Engine cooling

1. Check operation of viscous unit. See
Description and operation, Viscous Fan
Is viscous unit operating correctly?
NO - See Repair, Viscous coupling
YES - Continue.

2. Is thermostat correct type and operating? See
Repair, Thermostat
If problem is not diagnosed: Continue.

3. Are the air conditioning fans operating
continuously?
YES - See Electrical Trouble Shooting
Manual.
NO - Continue.

4. Is temperature sender and gauge giving
accurate readings? Substitute parts and
compare readings. If problem is not diagnosed
repeat tests, starting at 1.

2 FAULT DIAGNOSIS




COOLING SYSTEM

COOLANT REQUIREMENTS

DRAIN AND REFILL

Frost precautions and engine protection.

Cooling system MUST ALWAYS be filled and
topped-up with solution of water and anti-freeze,
winter and summer. NEVER use water alone, this
may corrode aluminium alloy.

CAUTION: Do not use salt water otherwise

corrosion will occur. In certain territories

where only available natural water supply
has some salt content use only rain or distilled
water.

Recommended solutions

Anti-freeze: Universal anti-freeze or permanent type
ethylene base, without methanol, containing a suitable
inhibitor for aluminium engines and engine parts. See
LUBRICANTS, FLUIDS AND CAPACITIES,
Information, Anti-freeze

Use one part of anti-freeze to one part of water.

Anti-freeze can remain in the cooling system and will
provide adequate protection for two years provided
that specific gravity of coolant is checked before onset
of second winter and topped-up with new anti-freeze
as required.

Vehicles leaving factory have cooling system filled
with 50% solution of anti-freeze and water. This gives
protection against frost down to minus 36°C, minus
33°F. Vehicles so filled are identified by a label affixed
to radiator.

NOTE: Should ambient temperatures be

below that stated above refer to

Anti-Freeze Data in Recommended
Lubricants, Fluids and Capacities in Section 09.
Instructions in chart must be strictly adhered to
before driving vehicle.

After the second winter the system should be drained
and thoroughly flushed. Before adding new anti-freeze
examine all joints and replace defective hoses to
make sure that the system is leakproof.

For protection quantities. See LUBRICANTS,
FLUIDS AND CAPACITIES, Information,
anti-freeze

Service repair no - 26.10.01
Drain

WARNING: Do not remove expansion tank
A filler cap when engine is hot. The cooling

system is pressurised and personal
scalding could result. See coolant requirements
before refilling system.

1. Remove expansion tank filler cap by slowly
turning it anti-clockwise. Pause to allow pressure
to escape. Continue turning it in same direction
and remove.

2. Remove viscous coupling. See Repair,
viscous coupling

26M0486

3. Remove radiator filler plug and 'O’ ring to assist
drainage.
4. Position container to collect coolant spillage.

5. Loosen clip securing hose to coolant pump.
6. Release hose from coolant pump and allow
coolant to drain.

ADJUSTMENT 1
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NOTE: It is not possible to drain all coolant
A retained in heater system.

7. Remove engine drain plugs beneath exhaust
manifolds and allow coolant to drain from
engine.

Refill

1. Fit drain plugs to engine.
2. Connect hose to coolant pump and secure with
clip.
3. Fitviscous coupling. See Repair, viscous
coupling
4. Pour correct solution of water and anti-freeze
into expansion tank until radiator is full.
5. Start engine and run until normal operating
temperature is reached.
6. Top up coolant level as necessary.
7. Fitnew 'O’ ring to radiator filler plug.
8. Fit radiator filler plug and tighten to 6 Nm, 4 |bf
ft.
9. Fit expansion tank filler cap.
10. Allow engine to cool and check coolant level.
11. Top-up expansion tank until level reaches seam.
12. Remove container.

2 ADJUSTMENT
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EXPANSION TANK

VISCOUS COUPLING

Service repair no - 26.15.01
Remove

WARNING: Do not remove expansion tank
A filler cap when engine is hot. The cooling

system is pressurised and personal
scalding could result.

1. Remove expansion tank filler cap by slowly

turning it anti-clockwise. Pause to allow pressure

to escape then continue to turn in same direction

and remove.

Position container to collect any coolant spillage.

3. Loosen clip securing radiator hose to expansion

tank.

Release radiator hose from expansion tank.

Loosen clip securing coolant hose to underside

of expansion tank.

Release coolant hose from expansion tank.

Remove overflow pipe from expansion tank.

8. Remove clamping bolt from expansion tank
mounting bracket and collect nut and washer.

9. Lift mounting bracket clamp and remove
expansion tank.

ok N

N o

Refit

10. Fit expansion tank to mounting bracket.

11. Fit and tighten nut and bolt securing expansion
tank to mounting bracket.

12. Fit overflow pipe to expansion tank.

13. Connect coolant hose to underside of expansion
tank and secure with clip.

14. Connect radiator hose to expansion tank and
secure with clip.

15. Remove container.

16. Top-up engine coolant.

Service repair no - 26.25.19
Remove

1. Disconnect battery negative lead.

26M0488

2. Remove 2 screws securing radiator top
mountings to fan upper cowl.

3. Release 2 clips securing fan upper cowl to lower
cowl.

4. Remove fan upper cowl.

REPAIR 1
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— LRT-12-093

\//‘a
26M0489 LRT-12-094

5. Position tool LRT-12-093 to hold coolant pump
pulley.

6. Loosen viscous coupling nut using tool
LRT-12-094.

7. Remove tool LRT-12-093.

8. Remove viscous coupling assembly.

Do not carry out further dismantling if component
is removed for access only.

9.

10.

Refit

11.
12.

13.

14.
15.

16.
17.
18.

19.

M
z
H
F1
Z s
s:
s

3

2
Soo

26M0500

Remove 4 Allen screws securing fan blades to
coupling.
Remove fan blades from coupling.

Clean mating faces of fan blades and coupling.
Fit fan blades to coupling and secure with Allen
screws.

Position coupling assembly and start tightening
nut.

Position tool LRT-12-093 to hold pulley.
Tighten viscous coupling assembly nut using
tool LRT-12-094.

Remove tools.

Fit fan upper cowl and secure with clips.

Align fan cowl fixings to upper mounting brackets
and secure with screws.

Reconnect battery negative lead.

2 REPAIR
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RADIATOR

Service repair no - 26.40.01
Remove
1. Disconnect battery negative lead.

2. Drain cooling system. See Adjustment, drain
and refill

8. Loosen clip and disconnect top hose from
radiator.

26M0491

- = 9 |
3. Remove 8 screws securing front grille to body. - ]Ed @J J\E©°\

4. Remove front grille. 26M0494

9. Remove 2 clips securing fasn cowl to radiator.

26M0492

5. Remove 4 bolts securing radiator top mountings
to bonnet locking panel and collect nuts.

6. Remove radiator top mountings.

7. Remove fan cowl upper mounting brackets.

REPAIR 3
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10.
11.

12.

13.

14.

15.

16.
17.

18.

26M0495

Remove fan cowl.

Loosen clip and disconnect throttle body to
radiator hose.

Loosen clip and disconnect expansion tank to
radiator hose.

Position container beneath engine oil cooler pipe
unions.

Loosen engine cooler pipes and disconnect from
radiator.

Remove and discard 'O’ rings from oil cooler
pipes.

Plug oil cooler pipe connections.

Loosen clip and disconnect bottom hose from
radiator.

Release radiator from lower mounting rubbers
and remove radiator.

Refit

19.

20.

21.

22,
23.

24,

25,
26.

27.

28.
29.
30.
31.
32.
33.

34.
35.

36.

Fit radiator and secure to lower mounting
rubbers.

NOTE: Ensure condenser lower mounting
brackets are located to radiator lower
mounting brackets.

Connect bottom hose to radiator and secure with
clip.

Remove plugs from engine oil cooler pipe
connections.

Clean oil cooler pipe connections.

Lubricate NEW 'O’ rings with clean engine oil
and fit to pipes.

Connect oil cooler pipes to radiator and tighten
unions to 30 Nm, 22 Ibf ft.

Remove container.

Connect expansion tank hose to radiator and
tighten clip.

Connect throttle body hose to radiator and
tighten clip.

Fit fan cowl to radiator.

Fit fan cowl lower retaining clips.

Connect top hose to radiator and tighten clip.
Fit fan upper cowl and secure with clips.

Fit fan cowl upper mounting brackets.

Fit radiator top mountings and secure with
screws and bolts.

Fit front grille and secure with screws.

Refill cooling system. See Adjustment, drain
and refill

Reconnect battery negative lead.

REPAIR
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THERMOSTAT COOLANT PUMP
Service repair no - 26.45.01 Service repair no - 26.50.01
Remove Remove
1. Disconnect battery negative lead. 1. Drain cooling system. See Adjustment, drain
2. Drain cooling system. See Adjustment, drain and refill
and refill 2. Loosen coolant pump pulley bolts.

26M0482 B-—14

3. Loosen clip and disconnect radiator top hose
from coolant outlet elbow.

4. Remove 2 bolts securing coolant outlet elbow to
engine.
5. Remove coolant outlet elbow and collect gasket. /
6. Remove thermostat. 26M0483
Refit
3. Release auxillary drive belt tension by turning
7. Fit thermostat ensuring jiggle pin/vent hole is tensioner clockwise.
uppermost. 4. With tension released, remove belt from
8. Fit coolant outlet elbow with new gasket. alternator pulley.
9. Fit and tighten bolts securing coolant outlet 5. Remove drive belt.
elbow to 28 Nm, 21 Ibf ft. _ _
10. Connect radiator top hose to coolant outlet NOTE: If belt is to be refitted, mark
elbow tighten clip. direction of rotation.
11. Refill cooling system. See Adjustment, drain
and refill 6. Remove bolts securing coolant pump pulley.
12. Reconnect battery negative lead. 7. Remove coolant pump pulley.

REPAIR 5
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Refit

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.
21.

26M0485 8

Noting their fitted positions, remove 9 bolts
securing coolant pump.

Remove coolant pump.

Remove gasket.

Clean coolant pump and timing cover mating
faces.

Lightly grease NEW gasket and position to
timing cover.

Clean threads of all long bolts and coat with
Loctite 572 thread sealant.

Position coolant pump, fit bolts and tighten to 28
Nm, 21 Ibf ft.

Fit coolant pump pulley, fit bolts but do not
tighten.

Clean auxillary drive belt pulley grooves and
inspect for damage.

Fit belt to pulleys.

Turn drive belt tensioner clockwise and engage
belt on alternator pulley.

Release drive belt tensioner.

Tighten coolant pump pulley bolts.

Refill cooling system. See Adjustment, drain
and refill

REPAIR
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TORQUE VALUES

Nm Ibf ft
Oil COOIET PIPES ...t 30 22
Radiator filler plug (PlastiC) ........ccoovriveieeiiiiiiieeiieee e 6 4.5

SPECIFICATIONS, TORQUE 1




MANIFOLD AND EXHAUST SYSTEM
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CATALYTIC CONVERTERS - V8i

Description

Catalytic converters which form part of the engine
emission control system, are designed to 'clean’ the
exhaust gases, by chemically converting pollutant
elements in the exhaust to gases less harmfull to the
environment.

30M0599

1. Catalysts
2. Oxygen sensors

The front section of the exhaust system from each
cylinder bank contain the ceramic elements of the
catalytic converters. The oxygen sensors, which
transmit information to the fuel ECM for control of the
mixture, are located in the exhaust down pipes.

The Hydrocarbons (HC), Nitogen oxides (NO,) and
Carbon monoxide (CO) emitted by the engine react
with the catalytic element and exhaust temperature to
convert the toxic gas, into Nitrogen (N2), Carbon
dioxide (CO,) and water vapour (H,O).

The sophisticated closed loop control system ensures
that mixture is always kept at the optium level for peak
catalyst efficiency. Also, the advanced On Board
Diagnostics ensure that any faults likely to cause
damage to the catalyst are indicated to the driver.

However, should the engine be supplied with a rich
mixture causing high CO in the exhaust gas, the
ceramic element will become coated and the useful
life of the catalyst reduced. If the mixture is too weak,
excess oxygen in the exhaust gas will cause the
catalysts to burn out. Similarly, should a cylinder
misfire occur, the unburnt fuel and unburnt oxygen
can cause a catalyst burn out.

CAUTION: The catalyst matrices are fragile

ceramic "’honeycombs’ which can become

damaged if roughly treated. Do not use a
hammer or mallet when working on the exhaust
system.

DESCRIPTION AND OPERATION 1
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INTERMEDIATE PIPE TAIL PIPE
Service repair no - 30.10.11 Service repair no - 30.10.22
Remove Remove

1. Raise vehicle on ramp [hoist]. 1. Raise vehicle on a ramp [hoist].

Refit

N

10.

30M0593
Release intermediate pipe from mounting 2. Remove 2 nuts securing tail pipe to intermediate
rubber. pipe.
Remove 2 nuts securing intermediate pipe to tail

pipe.

30M0592 5

30M0594

Remove 2 nuts securing intermediate pipe to
front pipe.

Release intermediate pipe from front and tail
pipes and remove.

3. Release tail pipe from mounting rubber.

4. Release tall pipe from intermediate pipe and
feed over rear axle.

5. Remove tail pipe.

Fit intermediate pipe to front and tail pipes. Refit

Secure intermediate pipe to mounting rubber.

Fit and tighten nuts securing intermediate pipe to
front pipe, 30 Nm, 22 Ibf ft.

Fit and tighten nuts securing intermediate pipe to
tail pipe, 30 Nm, 22 Ibf ft.

Lower vehicle.

6. Feed tail pipe over rear axle and connect to
intermediate pipe.

Secure tail pipe to mounting rubber.

Fit nuts and tighten tail pipe to intermediate pipe.
30 Nm, 22 Ibf ft.

9. Lower vehicle.

© N

REPAIR 1
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TORQUE VALUES

MANIFOLDS AND EXHAUSTS - V8i

Nm Ibf ft
Inlet manifold to cylinder head .............cccooiiiiiiiiiiienn. 38 28
Exhaust manifold to cylinder head ..., 20 15
Exhaust front pipe to manifold .............ccccoooiiiiiiiieen. 45 33
Exhaust front pipe to intermediate pipe ........cccccvveeeeeennnn. 30 22
Exhaust intermediate pipe to rear pipe .........cccccvvveeeeerenn. 30 22

SPECIFICATIONS, TORQUE 1
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LT230Q TRANSFER GEARBOX

Description

The LT230Q transfer gearbox is a permanent 4 wheel
drive, two speed ratio reducing gearbox, incorporating
high and low range outputs with mechanically lockable
centre differential (diff-lock). High/low range and
diff-lock selection are made via a single lever located
forward of the main gear lever.

The transfer gearbox is mounted at the rear of the
main gearbox, the mainshaft of which extends into the
transfer casing. A transfer gear, supported on taper
roller bearings and splined to the gearbox mainshaft,
passes the drive to an intermediate gear cluster
supported on a single shaft and rotating on taper roller
bearings.

41M7334

The intermediate gears pass the drive to high and low
speed gears on the rear output shaft. The rear output
shaft passes through the speed transducer drive
housing, which also forms the mounting for the park
brake. A worm gear fitted to the rear output shaft
drives a pinion fitted in the speed transducer housing.

Integral with the output shafts is a differential
assembly which compensates for speed differences
between the front and rear prop shafts. To prevent all
the power being transmitted to the axle offering the
least resistance, a diff-lock is provided. Selection of
differential lock engages, through mechanical linkage,
a dog clutch with the front output shaft, this action
locks the centre differential and provides a fixed drive,
giving equal power to the front and rear output shafts.

DESCRIPTION AND OPERATION 1
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The diff-lock should only be engaged during severe
off-road conditions and should be disengaged as soon
as conditions permit.

A shiftlock device, used as a park facility, is fitted and
prevents accidental gear disengagement when the
ignition is switched off. An audible neutral alarm is
also fitted to alert the driver, when parking, to move
the gear lever to the high or low position.

2 DESCRIPTION AND OPERATION
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LT230Q TRANSFER GEARBOX - OIL SEAL
LOCATIONS

I

5
]
ol -
|
— i )ql
B
3 o
J5416M 4
1. Input seal. 5. Rear output seal.
2. Cover plate joints. 6. Power take off cover plate joint.
3. Front output seal. 7. Bearing plate joint.
4. Front and rear housing joint faces.

FAULT DIAGNOSIS
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TRANSFER GEARBOX

OIL LEAKS

Verify that oil leak is from transfer box and not main
gearbox before proceeding with checks.

Prior to road test

1. Check oil level in transfer box is correct.

2. Check tightness of level and drain plugs.

3. Check breather system for blockage. To validate
system pipe must be removed, inspected,
rectified as necessary and refitted.

4. Remove all traces of oil from exterior of transfer
box.

Take vehicle for short road test.
1. Identify source of leaks and rectify as follows.

Front or rear output seal leaking:-

=

Drain oil and remove leaking output flange.

2. Inspect seal track on flange for surface damage.
If damaged renew component.

3. Remove and discard oil seal.

4. Inspect seal locating bore and remove any sharp

edges which may damage new oil seal.

Fit new seal.

Fit output flange and all other parts.

7. Add oil to correct level into gearbox. See

LUBRICANTS, FLUIDS AND CAPACITIES,

Information, Recommended Lubricants and

Fluids

ou

Cover plate sealant leaking.

=

Drain oil and remove leaking cover plate.

2. Remove all traces of joint sealant from both joint
faces.

3. Degrease all components and apply a thin film of
Hylomar sealant, to both joint faces.

4. Apply thread sealant to bolts which come into
contact with gearbox oil.

5. Refit cover plate.

CAUTION: Care must be taken not to

& overtighten fixings.

Leak between main and transfer gearboxes.

1. Site vehicle onto a ramp [hoist].

2. Select neutral in transfer box and select 4th gear
in main gearbox.

3. Run engine at 2000 rpm with clutch/drive

engaged.

Observe joint between main and transfer boxes.

If oil leak is found establish if it is gear oil.

If so, leak is originating from transfer box.

Check two inner (main/transfer) bolts are oil

tight, as these holes are tapped into the main

transfer case.

8. Remove transfer box to inspect mainshaft collar
seal track condition, and front face of transfer
case for porosity. See Repair, LT230Q
Transfer Gearbox

9. If these areas require servicing, transfer gearbox
input seal must also be renewed.

NoagaA

CAUTION: Avoid damaging new seal lip

and ensure seal is fitted flush with

machined face. Also ensure new seal is
not damaged when refitting transfer gearbox.

10. If red A.T.F type oil is seen leaking during
workshop test, investigate main gearbox for
cause of leak.

Detent plug or electrical switch leaks.

1. Detent plugs and electrical switches do not
usually leak. It must be noted that they fit into
open tapped holes in transfer case and therefore
should be considered when looking for source of
leak.

2 FAULT DIAGNOSIS
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LT230Q TRANSFER GEARBOX

Service repair no - 41.20.25/99
Remove
The transfer gearbox should be removed from

underneath the vehicle, using a hydraulic hoist and
adaptor plate LRT-99-010.

LRT-90-010

WARNING: Where use of a transmission

hoist is necessary, it is absolutely

essential to follow the manufacturers’
instructions to ensure safe and effective use of
the equipment.

1. Position vehicle on a ramp [hoist].

2. Select LOW range gear and leave vehicle in
neutral.

3. Disconnect battery negative lead.

4. Remove centre console. See CHASSIS AND
BODY, Repair, centre console

o

Remove carpet from transmission tunnel.
6. Remove high-low selector housing cover from
transmission tunnel.

41M7302 ___——8

7. Remove 3 trim studs securing handbrake lever
gaiter.

8. Release handbrake lever gaiter for access to
handbrake cable linkage.

REPAIR
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9. Remove split [cotter] pin and clevis pin securing

10.

11.
12.
13.
14.

15.

handbrake cable to lever.

41M7304

Remove 2 screws securing fan cowl to upper
retaining brackets.

Release 2 clips securing upper fan cowl.
Remove upper fan cowl.

Raise ramp [hoist].

Drain transfer gearbox oil. See SECTION 10,
Maintenance, under vehicle maintenance
Remove exhaust front pipe. See EMISSION
CONTROL, Repair, front pipe/catalytic
converter

16.

17.

18.
19.

20.
21.

Remove 2 nuts securing intermediate pipe to tail
pipe.

Release intermediate pipe from tail pipe and
remove from mounting.

I

41M7306 19 20

Remove 8 bolts securing chassis crossmember.
With assistance and using a body jack between
chassis longitudinals, jack chassis sufficiently to
enable removal of crossmember.

Remove crossmember.

Remove body jack.

REPAIR
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27. Remove bolt securing selector outer cable clamp
to transfer gearbox LH mounting.

41M7307

22. Using a centre punch, mark relationship between
front propeller shaft and transfer box drive
flanges and rear propeller shaft and brake drum
drive flanges.

23. Remove 4 nuts securing front propeller shaft to
transfer box flange. Release propeller shaft from
flange and tie aside.

24. Remove 4 nuts securing rear propeller shaft to
brake drum flange. Release propeller shaft from
flange and tie aside.

41M7310

28. Remove nut securing oxygen sensor multiplug
bracket to transfer gearbox earth bolt and collect
bracket.

29. Remove nut securing earth strap to transfer
gearbox and release strap.

41M7308

25. Remove nut securing tie bar to gear box and 2
bolts securing tie bar to transfer box.
26. Remove tie bar.

REPAIR 3
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30. Release handbrake outer cable from body.
34. Remove 4 central bolts from transfer gearbox

bottom cover, move hoist into position and

/ secure adaptor plate to transfer box.
35. Adjust hoist to take weight of transfer gearbox.
\ /36 ’ 36
—|
31 ® @ /
N o

A

41M7312

31. Remove bolt securing ground lead to RH side of

transfer gearbox. 41M7313
32. Remove bolt securing handbrake cable heat

shield. Remove heat shield.

33. Position adaptor plate, LRT-99-010, and secure 36. Remove 2 nuts and bolts securing heat shield to
to transmission hoist with 4 bolts. transfer gearbox LH mounting bracket. Remove
heat shield.

37. Remove 3 nuts and bolts securing LH gearbox
mounting bracket to chassis.

4 REPAIR
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38.

39.

40.

41.

42.

43.

44,

41M7314 38 /

Remove nut securing transfer gearbox RH
mounting to mounting rubber.

Remove 3 nuts and bolts securing transfer
gearbox mounting bracket to chassis. Remove
transfer box RH mounting bracket and collect
rubber mounting heat shield.

Lower transmission sufficiently to gain access to
harness connectors and transfer box breather
pipe connection.

Remove banjo bolt from transfer box breather
pipe and collect 2 sealing washers. Discard
sealing washers.

Remove retaining clip and disconnect high/low
lever from operating rod.

Remove 2 clips at lower end of pivot arm and
disconnect differential lock lever link.
Disconnect the following multiplugs/connectors
from transfer box:

Speed transducer

Parking solenoid

Neutral detection switch

Differential lock

Temperature sensor switch

45,
46.

Remove 2 clips securing harness to transfer box.
Position a jack to support main gearbox.

CAUTION: Use a block of wood or hard

& rubber pad to protect gearbox.

47.

48.

49,

50.

Refit

51.

52.
53.

54,

55.

56.

57.

58.

59.

60.

61.

62.
63.

Remove nut and 4 bolts securing transfer box to
main gearbox extension case.

Fit 3 guide studs, LRT-41-009, through transfer
box bolt holes to support it during removal.
Lower hoist and withdraw transfer box from main
gearbox.

Remove transfer box.

Ensure joint faces of transfer box and main
gearbox are clean and guide studs, LRT-41-009,
are fitted to extension case.

Lubricate oil seal in joint face of transfer box.
Secure transfer box to adaptor plate on lifting
hoist and raise hoist until transfer box can be
located over guide studs.

Remove guide studs, and secure transfer box to
main gearbox extension case. Tighten fixings to
45 Nm, 33 Ibf/ft.

Connect muliplugs/connectors to transfer box.
Position breather pipe to transfer box, fit new
sealing washers and tighten banjo bolt to 15 Nm,
11 Ibf ft.

Fit link to differential lock lever and pivot arm and
secure with retaining clips.

Connect high/low lever to operating rod and
secure with retaining clip.

Raise hoist and remove jack supporting main
gearbox.

Position RH mounting rubber heat shield and
mounting bracket and secure loosely with
retaining nut.

Align RH mounting bracket to chassis and
secure with nuts and bolts.

Tighten nut securing RH mounting.

Align LH mounting bracket to chassis and
secure with nuts and bolts.

NOTE: Position ground lead to mounting
bolt.

REPAIR 5
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64.
65.
66.
67.
68.

69.

A\

70.
71.
72.

73.
74.

75.
76.
77.
78.
79.
80.
81.
82.

83.

84.
85.

86.
87.
88.

89.

Remove 4 bolts securing hoist adaptor plate to
transfer box bottom cover.

Lower hoist and move aside.

Clean threads of the 4 bolts, coat with Loctite
290, and fit to transfer box bottom cover. Tighten
to 25 Nm, 18 Ibf/ft.

Position handbrake cable heat shield and tighten
bolt.

Position ground lead to RH side of transfer box
and tighten bolt.

Feed handbrake cable through body.

NOTE: Apply a soap solution to aid fitment
of cable.

Position ground strap to transfer box stud and
tighten nut.

Fit heated oxygen sensor multiplug bracket to
stud and tighten nut.

Position selector outer cable clamp to transfer
box LH mounting and tighten bolt.

Fit tie bar and tighten bolts and nut.

Clean rear propeller shaft and brake drum flange
mating faces.

Release propeller shaft, align flange markings
and connect to studs.

Fit nuts securing propeller shaft and tighten to 47

Nm, 33 Ibf ft.

Clean front propeller shaft and transfer box
flange mating faces.

Release propeller shaft, align flange markings
and connect to studs.

Fit nuts securing propeller shaft and tighten to 47

Nm, 33 Ibf ft.

With assistance and using a body jack between
chassis longitudinals, jack chassis sufficiently to
enable fitment of crossmember.

Fit crossmember and tighten bolts.

Clean intermediate and tail pipe flanges.

Fit intermediate pipe to mounting rubber,
connect to tail pipe and tighten nuts.

Fit exhaust front pipe. See EMISSION
CONTROL, Repair, front pipe/catalytic
converter

Refill transfer box with recommended oil. See
SECTION 10, Maintenance, under vehicle
maintenance .

Lower vehicle ramp.

Fit upper fan cowl and secure clips.

Align fan cowl to upper retaining brackets and
tighten screws.

Align handbrake cable to lever, fit clevis pin and
secure with new split [cotter] pin.

90.

91.

92.
93.

94,
95.

Position handbrake lever cover and secure with
trim studs.

Fit high-low selector housing cover to
transmission tunnel.

Fit carpet to transmission tunnel.

Fit centre console. See CHASSIS AND BODY,
Repair, centre console

Reconnect battery negative lead.

Check park brake operation and adjust if
necessary. See SECTION 10, Maintenance,
vehicle interior

REPAIR
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SHIFTLOCK SOLENOID

Service repair no - 41.20.63
Remove
1. Remove centre console. See CHASSIS AND

BODY, Repair, Centre console
2. Remove carpet from transmission tunnel.

41M7331

8. Disconnect shiftlock solenoid multiplug.
9. Remove 4 bholts and release solenoid cover from
transfer box.
10. Remove solenoid and washer.
11. Clean joint sealant from mating faces.

41M7329

3. Remove 2 screws securing relay panel.

4. Retain 2 centre console screw brackets and
spacers.

5. Release connector J1962 from bracket on tunnel
cover and move relay panel aside to gain access
to tunnel cover top fixings.

Refit

12. Apply Hylosil or equivalent sealant to mating
faces.

13. Fit solenoid. Ensure solenoid multiplug lead is
located in cover recess.

14. Secure solenoid cover to transfer box. Tighten
bolts to 9 Nm (7 Ibf/ft).

15. Connect solenoid multiplug.

16. Fit tunnel cover.

17. Secure connector J1962 to bracket on tunnel
cover.

18. Position centre console screw bracket and
spacers and fit relay panel.

19. Fit tunnel carpet.

20. Fit centre console. See CHASSIS AND BODY,
Repair, Centre console

41M7330

6. Remove 15 screws securing tunnel cover.
7. Release and remove tunnel cover.

REPAIR 7




A1 TRANSFER GEARBOX

NEUTRAL SWITCH

Service repair no - 41.20.64
Remove
1. Remove centre console. See CHASSIS AND

BODY, Repair, Centre console
2. Remove carpet from transmission tunnel.

41M7333

8. Disconnect neutral switch multiplug.
9. Remove neutral switch from transfer box.
10. Clean sealant from switch.

Refit

11. Apply Hylomar PL32/L20 or equivalent sealant to
neutral switch.
12. Fit switch to transfer box and tighten to 25 Nm

41M7329

3. Remove 2 screws securing relay panel. (18 Ibf/ft).

4. Retain 2 centre console screw brackets and 13. Connect switch multiplug.
spacers. 14. Fit tunnel cover.

5. Release connector (J1962) from bracket on 15. Secure connector (J1962) to bracket on tunnel
tunnel cover and move relay panel aside to gain cover.
access to tunnel cover top fixings. 16. Position centre console screw bracket and

spacers and fit relay panel.

17. Fit tunnel carpet.

18. Fit centre console. See CHASSIS AND BODY,
Repair, Centre console

41M7330

6. Remove 15 screws securing tunnel cover.
7. Release and remove tunnel cover.

8 REPAIR




TRANSFER GEARBOX @@

TORQUE VALUES

LT230Q Transfer gearbox

Nm Ibf ft
Bottom cover to transfer Case .........ccccceevviiieeiiiiiiee e 25 18
Transfer breather ... 15 11
Transfer box front drive flange to drive shatft.................... 45 33
Transfer box rear drive flange to drive shaft..................... 45 33
Transfer box to gearbox extension case ...........ccccceeeenneee 45 33

2 NOTE: The following torque values are for screws and bolts not specified in the previous table.

METRIC Nm Ibf ft
MIS e 6 5
MG e 9 7
M8 e 25 18
MLO oo 45 33
ML2 90 65
MLA oo 105 75
MLB oo 180 130

UNC / UNF
/A o 9 7
BILB e 25 18
B/ s 40 30
TILO e 80 60
L/2 90 65
B8 135 100

SPECIFICATIONS, TORQUE




AUTOMATIC GEARBOX @@

DESCRIPTION

The automatic transmission is specially tailored version of the ZF 4HP22, used by many manufacturer’s of high
performance vehicles.

A three element torque converter delivers the power to a four speed epicyclic transmission. First, second and third
gears are reduction ratios but fourth is an overdrive gear for high speed cruising. A direct drive clutch, integral with
the torque converter operates to engage fourth gear.
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The gear selector has seven positions as follows:

P = Park provides a mechanical lock on the output shaft.

R = Reverse gear.

N = Neutral.

D = Provides a 1st gear start and automatic shifts 1-2-3-4-3-2-1.
3 = Provides a 1st gear start and automatic shifts 1-2-3-2-1.

2 = Provides a 1st gear start and automatic shifts 1-2-1 or 3-2-1.
1 = Provides a 1st gear start with no up shifts, or 3-2-1.

All automatic shifts are automatically controlled by the valve block and an hydraulic governor driven by the output
shaft.

DESCRIPTION AND OPERATION 1




A4  AUTOMATIC GEARBOX

Power flow
1st gear D selected

With D selected 1st gear engaged, clutches 4 and 11 are operative. The front planet gear carrier of gear set 9 is
locked against the housing through freewheel 15 when the engine is pulling but freewheels when the vehicle is

coasting. Epicyclic gear set 10 rotates as a solid unit with the front planet gear carrier. In selector position 1 with
1st gear engaged, clutch 8 operates to prevent the loss of drive on the overrun through freewheel 15, to provide

engine braking.
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44M7018

2nd gear D selected

Clutches 4, 6, 7 and 11 are engaged. Freewheel 15 overruns, the hollow shaft with the sun wheel of epicyclic gear
set 9 is locked. Epicyclic gear set 10 also rotates as a solid unit.
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AUTOMATIC GEARBOX @@

3rd gear D selected

Clutches 4, 5, 7 and 11 are engaged. Freewheel 15 and 16 are overrun. Epicyclic gear set 9 and 10 rotate as a
solid unit at a ratio of 1:1.
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4th gear D selected

Clutches 4, 5, 7 and 12 are engaged. Freewheel 14, 15 and 16 are overrun. Epicyclic gear set 9 rotates as a solid
unit. The hollow shaft with the sun wheel of epicyclic gear set 10 is locked.

Above a predetermined road speed, clutch 2 locks the gearbox power input direct to the engine, by-passing the
torque converter.
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Reverse gear

Clutches 5, 8 and 11 are engaged. Since the front planet gear carrier of epicyclic gear set 9 is locked, the direction
of output-shaft rotation is reversed. Epicyclic gear set 10 also rotates as a solid block.
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AUTOMATIC GEARBOX @@'
ZF AUTOMATIC GEARBOX
Before referring to fault symptoms, carry out initial
static checks first:
INITIAL STATIC CHECKS
Check start pOSItioNS .........cooeiiiiiiiiiiiiieeeeee s ‘P’ & 'N’ only
Reverse lights ..., 'R’ only

Gear eNgagemMents .........cccoveverrereerereeesesseeseesesenns

N-D,N-3,N-2,N-1,N-R

FUll throttle .........oeeeiiie e, Engine switched off, check full travel at engine and at
pedal.

OILIEVEL o ‘N’ selected, engine running at normal running
temperature.

Pressure test

2000 FEV/MIN ...t 10 +0.3 bar 150 +5 Ibf/in®

Idle pressure at 665 t0 735 rev/min. ..........coccceviiiiieenennnn. 6.9 +0.3 bar 100 *5 Ibf/in?

To fit pressure gauge

Service tools: See Service tools, Automatic
Gearbox

Pressure gauge 0 to 20 bar, 0 to 300 Ibf/in?.
Flexible hose adaptor.

RR1992A 2 3

=

Site vehicle on a ramp [hoist].

From under gearbox, remove socket head plug
(located 10cm, 4 in from oil pipe). Fit hose
adaptor LST502-1.

Fit hose to adaptor.

Fit gauge 18G502Ato hose and route into
vehicle, ensuring hose is clear of rotating parts
and exhaust pipes.

Carry out road test. See Road Test Procedure
Remove pressure gauge

FAULT DIAGNOSIS 1




A4  AUTOMATIC GEARBOX

ROAD TEST PROCEDURE

Follow the procedure given commencing each test,
from a standing start, on a level road, in good weather
conditions.

ROADTEST 1 = CHECKS 1-2-3-4-5-6-7-8

D SELECTED KICKDOWN START FROM REST
CHECK 1

Check for clutch squeal and slip. Check pressure is
150Ibf/in?

CHECK 2

Check 1st to 2nd upshift speed and quality. Pressure
should fall to 120 Ibf/in?.

CHECK 3

Check 2nd to 3rd upshift speed and quality. Pressure
should fall to 100 Ibf/in?

CHECK 4

Release throttle to allow simultaneous engagement
4th + DDC. Check shift quality and engine rpm drop of
approximately 500 rpm.

CHECK 5

To proceed to Check 5, release throttle and check
drop out speed of direct drive clutch to 4th.

CHECK 6
Check down shift speed and quality 4th to 3rd.

NOTE: This shift is usually very smooth
A and difficult to detect.

CHECK 7
Check downshift speed and quality 3rd to 2nd.
CHECK 8

Check downshift speed and quality 2nd to 1st. Also
difficult to detect.

ROADTEST 2 = CHECKS 9-10-11

D SELECTED FROM REST

FULL THROTTLE START

CHECK 9

Check 1st to 2nd upshift speed and quality.
CHECK 10

Check 2nd to 3rd upshift speed and quality.
CHECK 11

Check 3rd, 4th and direct drive clutch upshift speed
and quality.

NOTE: 4th and the direct drive clutch
A engage simultaneously.

2 FAULT DIAGNOSIS




AUTOMATIC GEARBOX

S0

ROADTEST 3 = CHECKS
12-13-14-15-16-17-18-19-20-21-22-23

D SELECTED FROM REST

LIGHT THROTTLE START

CHECK 12

Check 1st to 2nd upshift speed and quality.

CHECK 13

Check 2nd to 3rd upshift speed and quality.

CHECK 14

Check 3rd to 4th upshift speed and quality.
NOTE: This shift is usually very difficult to
detect but can be confirmed by a 200 rpm
drop in engine speed.

CHECK 15

Check speed and quality of shift into direct drive
clutch, confirmed by 300 rpm drop in engine speed.

NOTE: An intermediate throttle position

engagement of 4th and the direct drive

clutch, which is indicated by a fall of 500
rpm in engine speed.

CHECK 16

At approximately 88 kph, 55 mph depress throttle to
kickdown - gearbox should change down to 2nd -
release throttle to re-engage 4th direct drive clutch
continue to accelerate gently.

CHECK 17

At approximately 128 kph, 80 mph depress throttle to
kickdown - gearbox should change down to 3rd -
release throttle to re-engage 4th direct drive clutch
and continue to accelerate gently.

CHECK 18

At approximately 138 kph, 85 mph select 3rd, gearbox
should change immediately down to 3rd. Release
throttle.

CHECK 19

De-accelerate to approximately 47 kph, 30 mph
depress throttle to kickdown - geabox should
downshift to 1st gear, continue accelerating at full
throttle until 3rd gear is attained. To do this you will
have repeated check 2 of Test 1.

CHECK 20

At 128 kph, 80 mph select 2nd no downshift should
occur. Release throttle.

CHECK 21

At 104 kph, 65 mph an automatic downshift into 2nd
gear should occur. Continue to de-accelerate.

CHECK 22

At 88 kph, 55 mph select 1st. No downshift should
occur. Continue to de-accelerate.

CHECK 23

With 1 selected 2nd gear engaged, continue to
de-accelerate and at 45 kph, 28 mph the box should
automatically downshift to 1st gear after which no
upshifts will occur in this selector position.

END OF ROADTEST

FAULT DIAGNOSIS 3
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AUTOMATIC GEARBOX ASSEMBLY

RR0524A

Gearbox assembly
Inhibitor switch assembly
Control unit assembly
Filter and sump assembly

PonE

4 FAULT DIAGNOSIS




/0 BRAKES

14. Coat piston with brake fluid. Insert it squarely
into bore. Do not tilt piston during insertion and
leave 8mm, 0.2 in projecting from bore.

15. Coat a new wiper seal with brake fluid and fit to
new seal retainer. Slide assembly, seal first, over
protruding piston into bore recess.

16. Using special tool LRT-70-500- piston clamp,
press home seal retainer and piston.

Mounting inboard piston

17. Carry out same procedure as for removing and
fitting outboard piston and seals, instructions 8 to
16.

Fit calipers and pads to vehicle

18. Fit caliper to axle, tighten bolts evenly to 82 Nm,
60 Ibf ft.

19. Connect brake pipe to caliper. Tighten to 15 Nm,
11 Ibf ft.

20. Remove clamp from flexible brake hose.

J6334

21. Insert pads and retaining springs, secure in
position with new retaining pins and spread
ends. Ensure retaining springs are located
correctly.

22. Bleed brake system. See Brake System Bleed

23. Press brake pedal firmly several times to locate
pads.

24. Fitroad wheels, remove axle stands and finally
tighten road wheel nuts, 130 Nm, 95 Ibf ft.

25. Road test vehicle.

CAUTION: New brake pads require
'bedding-in’, for several hundred miles
before brakes are at maximum efficiency.

REAR BRAKE DISC

Service repair no - 70.10.11.

Remove

1. Remove rear hub assembly. See REAR AXLE
AND FINAL DRIVE, Repair, Rear hub
assembly .

J5351M

2. Remove 5 nyloc nuts securing road speed
sensor ring to disc.

3. Remove sensor ring.

4. Remove disc bolts.

5. Remove disc from rear hub.

Refit

o

Fit disc to rear hub.

. Apply loctite 270 and fit disc bolts. Tighten to 73

Nm, 54 Ibf ft .

Using new nyloc nuts fit sensor ring.

. Check total disc run out, this must not exceed
0,15 mm, 0.006 in. If necessary reposition disc.

10. Fitrear hub assembly. See REAR AXLE AND

FINAL DRIVE, Repair, Rear Hub Assembly .

~

©

Disc reclamation

11. Check disc thickness. The disc may be
machined to minimum thickness of 12 mm,
0.472 in. Machine equal amounts off each face.

NOTE: The brake disc MUST BE renewed if
the minimum running thickness stamped
on the disc is recorded.

14 | REPAIR




TRANSMISSION BRAKE

©CoNoGO~WNE

Pin

Washer

'C’ clip

Brake shoe
Cable lever

Hold down spring
Dished washer
Brake drum
Screw

Brake cable

. Adjuster slide
. Adjuster nut

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Spring
Adjuster slide
Adjuster bolt
Dished washer
Hold down spring
Brake shoe
Hold down pin
Hold down pin
Abutment plate
Back plate
Spring

REPAIR
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TRANSMISSION BRAKE SHOES

Service repair no - 70.45.18
Remove

1. Park vehicle on level ground, chock road wheels
and release park brake. Alternatively, raise
vehicle on a ramp.

2. Disconnect rear propeller shaft from
transmission output flange at brake drum.

3. Slacken off transmission brake drum adjustment
bolt.

J6336

4. Remove single screw securing brake drum to
output flange.

5. Withdraw drum to expose brake assembly.

6. Release top and bottom springs from brake
shoes.

7. Grip dished washer with a pair of pliers, depress
washer and turn through 90 °.

8. Remove dished washer, complete with hold
down spring and pin from both shoes.

9. Move brake shoes out from adjuster slides,
release from abutment plate and remove from
backplate.

10. Check that springs are satisfactory for continued
use.

NOTE: If new brake shoes are to be fitted,
A the springs should also be renewed.

Refit

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

Locate RH brake shoe in slide and secure brake
shoe and lever assembly to backplate with hold
down pin, spring and dished washer.

Locate LH brake shoe in slide and fit abutment
plate between both brake shoes. Secure LH
shoe with hold down pin, spring and dished
washer.

Fit pull-off springs to brake shoes.

Fit brake drum. Tighten screw to 25 Nm, 18 Ibf
ft.

Check that park brake lever is released.

Screw in and tighten adjuster bolt until brake
drum will not rotate by hand.

Tighten adjuster bolt to 25 Nm, 18 Ibf ft to
ensure brake drum is locked.

Slacken off adjuster bolt by 1... turns to give
shoes a running clearance. Check that the drum
is free to rotate.

Fit propeller shaft to output flange. Tighten
fixings to 46 Nm, 34 Ibf ft.

Remove wheel chocks and check operation of
park brake.

16 | REPAIR
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PARK BRAKE CABLE Refit

Service repair no - 70.35.25
Remove

1. Park vehicle on level ground, chock road wheels

and release handbrake. Alternatively, raise
vehicle on ramp [hoist].

J6338

. From inside vehicle, pull up handbrake gaiter.

. Remove split [cotter] pin, clevis pin, washer and
disconnect cable from park brake lever.

. Slacken off transmission brake drum adjusting
screw.

. Disconnect propeller shaft from output flange.

. Remove retaining screw and withdraw brake
drum.

. Release park brake cable clevis from abutment
on cable lever, see J6337, and pull through
aperture in back plate.

. Pull cable from heelboard and remove from
vehicle.

10.

11.

12.

13.

14.

15.

16.

Feed new cable through heelboard ensuring
rubber grommet is correctly located.

Position cable over guide plate, insert through
backplate and connect to cable lever.

Fit cable to park brake lever and secure with
clevis pin and split [cotter] pin.

Fit brake drum. Tighten screw to 25 Nm, 18 Ibf
ft.

Screw in and tighten adjuster bolt until brake
drum will not rotate by hand.

Tighten adjuster bolt further to 25 Nm, 18 Ibf ft
to ensure brake drum is locked.

Slacken off adjuster bolt by 1... turns to give
brake shoes running clearance. Check that the
drum is free to rotate.

Slacken locknut and adjust cable to give the
park brake pawl 2 notches free movement on the
rachet before being fully operational on 3rd
notch (brake shoes are fully expanded against
drum).

NOTE: Cable adjustment is for a new cable
or to compensate for cable stretch. Cable
adjustment must not be used to take up

brake shoe wear.

17.

18.

Fit propeller shaft to output flange. Tighten
fixings to 46 Nm, 34 Ibf ft.

Remove wheel chocks and check operation of
handbrake.

REPAIR | 17
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Key to master cylinder

©CoNoO~WNE

Water ingress seal
Transfer housing

Vacuum seal

Guide ring

Retaining ring

'O’ ring seal

Primary plunger assembly
'L’ seal

Secondary plunger

10.
11.
12.
13.
14.
15.
16.
17.
18.

Washer

Recuperating seal - primary cup
Seal retainer

Springs - 2 off

Swirl tube

Master cylinder body

Reservoir seals

Reservoir

Low fluid level switch and cap

OVERHAUL 1
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MASTER CYLINDER

Service repair no - 70.30.09

Before starting overhaul procedure refer to general
brake service practice. See Repair, General brake
service practice

Dismantling master cylinder

1. Disconnect battery and remove master cylinder
from servo See Repair, Master cylinder

2. Before commencing overhaul procedure
thoroughly clean master cylinder and inspect
outer surfaces for damage and condition, renew
complete assembly if necessary.

ST3316M

5. Hold outside of transfer housing with a suitable
pair of grips, carefully pull, while working pliers in
a backwards and forwards rocking motion to
ease housing off master cylinder, discard
housing and vacuum seal.

©

ST3317M

3. The reservoir is a push fit in master cylinder and
secured by seals. Carefully ease reservoir from
master cylinder by rolling it from seals as
illustrated.

4. Using soft jaws, one either side of master

ST3318M

6. Withdraw 2 reservoir seals from master cylinder

cylinder flange and clamp flange in a suitable
vice. Remove water ingress 'O’ ring seal from
master cylinder to servo flange and discard.

inlet ports, seals are different and should be
noted for assembly. Discard both seals.

. Remove retaining ring and 'O’ ring seal from

machined outer surface of master cylinder,
discard both seal and retaining ring.

OVERHAUL
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ST3319M

8. Remove guide ring from mouth of master
cylinder which supports primary plunger
assembly and place to one side, this component
is not part of master cylinder service kit and is to
be refitted on assembly of unit.

9. Pull primary plunger assembly out of master
cylinder.

NOTE: The primary plunger assembly

cannot be broken down any further and is

serviced as a complete unit. Discard
assembly.

10. The secondary plunger assembly will remain at
bottom of master cylinder bore, plunger can be
easily expelled by tapping assembly on a piece
of timber until plunger appears at cylinder mouth,
carefully pull plunger out of master cylinder.

ST3320M

11. If swirl tube was not expelled at same time as
secondary plunger, repeat above operation to
expel it from bottom of master cylinder bore and
discard.

12. Clean all parts with Girling cleaning fluid or
unused brake fluid and place cleaned parts on to
a clean sheet of paper. Inspect cylinder bore and
plungers for signs of corrosion, ridges and score
marks. Provided working surfaces are in perfect
condition, new seals from a Girling Service
repair kit may be used.

Renewing secondary plunger seals

ST3321M. A

13. Remove following components from secondary
plunger and discard:

NOTE: A small screwdriver with end

rounded and polished is required to

remove 'L’ seal. DO NOT damage
secondary plunger. A. Springs B. Seal retainer C.
Recuperating seal (primary cup) D. Washer E. 'L’
seal

§T3322M

14. Coat new seals in unused brake fluid and firstly
fit 'L’ seal to plunger.

15. Fit washer followed by recuperating seal. Fit seal
retainer and springs, ensure springs are
correctly seated.

OVERHAUL 3
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Assembling master cylinder

CAUTION: It is important that the following

instructions are carried out precisely,

otherwise damage could be caused to new
seals when inserting plungers into cylinder bore.
Generous amounts of new brake fluid should be
used to lubricate parts during assembly.

NOTE: Thoroughly check that no debris is

lodged in fluid passageways and drillings.

If debris is found, carefully remove,
re-clean cylinder and re-check.

16. Fit new swirl tube to bottom of cylinder bore.

3T3323M

17. Lubricate secondary plunger and cylinder bore.
Offer plunger assembly to cylinder until
recuperation seal is resting centrally in mouth of
bore. Gently introduce plunger with a circular
rocking motion, as illustrated. Ensuring that seal
does not become trapped, ease seal into bore
and slowly push plunger down bore in one
continuous movement.

18. Fit primary plunger assembly using same
method as for secondary plunger, push plunger
down bore.

19. Fit original guide ring to support primary plunger.

20. Coat a new 'O’ ring with brake fluid and fit to its
respective groove on outer location surface of
master cylinder.

CAUTION: 'O’ ring should not be rolled

down outer location surface of master

cylinder but should be slightly stretched
and eased down cylinder and into its groove. Do
not over stretch seal.

21.

22,
23.

24,

25,

26.

27.

28.

Fit a new retaining ring on outer surface of
master cylinder ensuring that serrations of ring
are facing mounting flange.

Fit two new reservoir seals in ir respective ports.
Fit a new vacuum seal to either primary plunger
or to bottom of transfer housing bore, open face
of seal towards primary plunger guide ring.
Lubricate vacuum seal with brake fluid, fit
transfer housing to master cylinder, push
housing fully up to cylinder mounting flange. Do
not adjust transfer housing after fitting.
Lubricate a new water ingress seal with brake
fluid, slightly stretch seal and ease it down
housing until seal is in correct position between
housing and flange.

Roll reservoir into top of master cylinder,
reversing procedure described in instruction 3.
Fit master cylinder to servo. See Repair,
Master cylinder

Reconnect battery, and road test vehicle.

4 OVERHAUL
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TORQUE VALUES

Brakes
Brake pipe connections to:

- Pressure reducing valve .........cccccccoviieeeiiniiieeeens

- Brake calipers ........cccooiiiiiiiiiii e

- Master cylinder ...
Flexible hoses to calipers ........cceeeviiieeeeiiiiiieeeeeee e
BlEEd SCrEWS ...t
Brake caliper to swivel pin housing ..........ccccceeviieneennne
Brake disC DOItS™ ......coooiiiiiiiii
Brake drum SCreW ........ccceeeiiiiiiiiiiii e
Rear propeller shaft flange ........cccoooeeiiiiii
Brake drum adjuster Dolt ...
Servo assembly to pedal DOX .........ccooceeieiiiiiiiiiiiiiieeee
Pedal box to engine bulkhead .............cccocoiiiiniincenne
Master cylinder t0 SEIVO ........cceeeeiiiiieeie e
Road Wheels .........oooiiiiiii e

* Apply Loctite 270 before assembly

Ibf ft

11
11
11
11
11
60
54
18
34
18
19
18
19
95

SPECIFICATIONS, TORQUE




WHEELS AND TYRES ”ﬂ i

—

TYPES OF WHEEL RIMS AND TYRES 1. Type of tyre construction - Radial Ply

2. Load index - 104
Description 3. Speed symbol-Sor T

4. USA Tyre quality grading - Tread wear 160
The vehicle is equipped with alloy wheels and Traction A temperature B
tubeless radial ply tyres. 5. Tread wear indicators moulded into tread pattern

are located at intervals around the tyre and

Tyre codes marked by a code - E66 103S6

6. Tyres with 'Mud Snow’ type tread pattern are
The writing, codes and numbers moulded into the tyre marked - M&S
wall vary between tyre manufacturers, however most 7. Tyre reinforcing mark - Reinforced
tyres are marked with the information shown in the 8. USA Load and pressure secification -
illustrated example. 1260Kg(2778LBS) at 450kPa (65psi)

9. Tyre size - 265/75 R16 All Terrain

10. Type of tyre - TUBELESS

11. Country of manufacture - MADE IN GREAT
BRITAIN

12. USA Compliance symbol and identification -
DOT AB7C DOFF 267

13. European type approval identification - E11
01234

14. Tyre construction - SIDE WALL 2 PLIES
RAYON. TREAD 2 RAYON 2 STEEL

15. Manufacturers brand name/type - TRACTION
PLUS mzx M

RR3854M

NOTE: The illustration is an example of the

type of markings moulded into tyres and is

for guidance only. For specific tyre
specifications See GENERAL SPECIFICATION
DATA, Information, Tyre size and pressures .

DESCRIPTION AND OPERATION 1
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TYRE WEAR CHART

FAULT

CAUSE

REMEDY

Rapid wear at
shoulders

Tyres under-inflated

Worn suspension components
i.e. ball joints, panhard

rod bushes,steering damper

Excessive cornering speeds

Inflate to correct pressure
Replace worn components

Rapid wear at
centre
of tread

Tyres over-inflated

Inflate to correct pressure

Wear at one
shoulder

\
)

Track out of adjustment

Bent panhard rod

Adjust track to correct figure

Check and replace worn or damaged
components

Bald spots or tyre

Wheel out of balance

Balance wheel and tyre

RR2136E

cupping assembly
P «» . .
Excessive radial runout Check runout and replace tyre
if necessary
[/ \) Shock absorber worn Replace shock absorber
b/ \
N
Excessive braking
Tyre scalloped Track out of adjustment Adjust toe to correct figure
Worn suspension components Replace as necessary
Excessive cornering speeds
\

every cause of abnormal tyre wear.

2 CAUTION: This diagnosis chart is for general guidance only and does not necessarily include

FAULT DIAGNOSIS
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FAULT - SYMPTOMS

Vibration through steering wheel

1. Check tyre pressures. See Repair, Tyre
Pressures
Check condition of tyres. See Tyre Wear Chart
. Check front wheel alignment See STEERING,
Adjustment, Front Wheel Alignment
4. Check wheel balance. See Repair, Wheel
Balancing

w N

NOTE: In the event that any apparent

vibration is not eliminated at this stage.

See PROPELLER SHAFTS, Fault
diagnosis, Vibration Harshness

NOTE: Radial ply tyres have a flexible

sidewall, which produces a sidewall bulge

making the tyre appear under-inflated.
This is a normal condition for radial ply tyres. Do
not attempt to reduce this bulge by over-inflating
the tyre.

RR2133E

Correct inflation.
Under-inflation.
Over-inflation.

Tread contact with road.

PonE

2 FAULT DIAGNOSIS
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GENERAL INFORMATION

TYRE INSPECTION

WARNING: This is a multi- purpose vehicle

with wheels and tyres designed for both

on and off road usage. Only use wheels
and tyres specified for use on the vehicle.

The vehicle is equipped with tubeless radial ply tyres
as standard equipment. The tyres are of European
metric size and must not be confused with the 'P’ size
metric tyres available in North America.

Vehicle wheel sets, including spare wheel, must be
fitted with the same make and type of tyre to the
correct specification and tread pattern. Under no
circumstances must cross-ply or bias-belted tyres be
used.

For tyre specification and pressures. See GENERAL
SPECIFICATION DATA, Information, Wheels and
Tyres

Alloy Wheels

Tubeless tyres are mounted on 7.0 inch wide by 16
inch diameter cast aluminium alloy wheels. The
surface has a paint finish covered with a clear
polyurethane lacquer. Care must be taken when
handling the wheel to avoid scratching or chipping the
finish.

The alloy wheel rim is of the asymmetric hump
type incorporating a safety hump to improve
location of the tyre bead in its seat. If difficulty is
experienced in fitting tyres to this type of rim. See
Tyre Fitting

WARNING: DO NOT fit an inner tube to an
A alloy wheel.

Inspect tyres at weekly intervals to obtain maximum
tyre life and performance and to ensure compliance
with legal requirements. Check for signs of incorrect
inflation and uneven wear, which may indicate a need
for balancing or front wheel alignment, if the tyres
have abnormal or uneven wear patterns. See Fault
diagnosis, Tyre Wear Chart

Check tyres at least weekly for cuts, abrasions, bulges
and for objects embedded in the tread. More frequent
inspections are recommended when the vehicle is
regularly used in off road conditions.

To assist tyre inspection, tread wear indicators are
moulded into the bottom of the tread grooves, as
shown in the illustration below.
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When the tread has worn to a remaining depth of 1.6
mm, 0.06 in the indicators appear at the surface as
bars which connect the tread pattern across the width
of the tread as shown in the illustration below.
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When the indicators appear in 2 or more adjacent
grooves, at 3 locations around the tyre, a new tyre
must be fitted.

NOTE: DO NOT attempt to interchange

tyres, e.g. from front to rear, as tyre wear

produces characteristic patterns
depending on their position. If tyre position is
changed after wear has occured, the performance
of the tyre will be adversely affected.

NOTE: Territorial vehicle regulations
governing tyre wear MUST be adhered to.

WHEELS INSPECTION

Regularly check the condition of the wheels. Replace
any wheel that is bent, cracked, dented or has
excessive runout.

VALVES INSPECTION

Check condition of inflation valve. Replace any valve
that is worn, cracked, loose, or leaking air.

TYRE PRESSURES

Maximum tyre life and performance will be
obtained only if tyres are maintained at the correct
pressures .

Tyre pressures must be checked at least once a week
and preferably daily, if the vehicle is used off road.

The tyre inflation pressure is calculated to give the
vehicle satisfactory ride and steering characteristics
without compromising tyre tread life. For
recommended tyre pressures in all conditions See
GENERAL SPECIFICATION DATA, Information,
Wheels and Tyres

Always check tyre inflation pressures using an
accurate gauge and inflate tyres to the
recommended pressures only .

Check and adjust tyre pressures ONLY when the
tyres are cold, vehicle parked for three hours or more,
or driven for less than 3 km, 2 miles at speeds below
65 km/h, 40 mph. Do not reduce inflation pressures if
the tyres are hot or the vehicle has been driven for
more than 3 km, 2 miles at speeds over 65 km/h, 40
mph, as pressures can increase by 0.4 bar, 6 Ib/in?
over cold inflation pressures.

Check ALL tyre pressures including the spare. Refit
the valve caps as they form a positive seal and keep
dust out of the valve.

2 REPAIR
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WHEEL BALANCING Alloy wheels

CAUTION: It is essential that all wheel
& balancing is carried out off the vehicle.

The use of on the vehicle balancing could
cause component damage or personal injury and
MUST NOT be attempted.

NOTE: Before attempting to balance a

wheel and tyre assembly clean all mud and

dirt deposits from both inside and outside
rims and remove existing balance weights.

Remove stones from the tyre tread in order to avoid
operator injury during dynamic balancing and to obtain
the correct balance.

Inspect tyres for damage and correct tyre pressures
and balance according to the equipment
manufacturer’s instructions.

RR2138E

Clean area of wheel rim and attach adhesive balance
weights in position shown. Cut through rear face of
weight strip to detach required weights.

RR2137E

CAUTION: Use only correct adhesive

balance weights to avoid damage to

aluminium wheel rim. DO NOT attempt to
use a steel wheel weight on an aluminium wheel.

REPAIR 3
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Static balance

Wheel tramp

RR3829M !

A. Heavy spot.

B. Add balance weights here.
C. Centre line of spindle.

Static balance is the equal distribution of weight
around the wheel. A statically unbalanced wheel will
cause a bouncing action called wheel tramp. This
condition will eventually cause uneven tyre wear.

REPAIR

Dynamic balance

Wheel shimmy
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A. Heavy spot.
B. Add balance weights here.
C. Centre line of spindle.

Dynamic balance is the equal distribution of weight on
each side of the centre line so that when the wheel
spins there is no tendency for side to side movement.

A dynamically unbalanced wheel will cause wheel
shimmy.
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Off vehicle balancing

Balance wheel assembly referring to equipment
manufacturer’s instructions.

It is essential that the wheel is located by the centre
hole NOT the stud holes. To ensure positive wheel
location the diameter of the locating collar on the
machine shaft must be 112.80 to 112.85 mm, 4.441 to
4.443 in. This diameter will ensure that the collar fits
correctly within the centre hole of the wheel.

Where possible always use the vehicle wheel
retaining nuts to locate the wheel on the balancer, to
avoid damaging the wheel. If this is not possible, the
locating nuts must be of a similar pattern to the
original wheel nuts. The use of conical type wheel
nuts for this purpose may damage the surface on alloy
wheels.

Cleaning

Wash the aluminium wheels using a suitable wash
and wax concentrate correctly diluted and rinse with
cold clear water. DO NOT use abrasives or aluminium
wheel cleaners containing acid, as they will destroy
the lacquer finish.

Tyre changing

Use only tyre changing equipment to mount or
demount tyres, following the equipment
manufacturer’s instructions. DO NOT use hand tools
or tyre levers, as they may damage tyre beads or the
wheel rim.

Puncture repair

Remove punctured tyre from wheel and repair using a
combination service plug and vulcanising patch.
Always follow manufacturer’s instructions when using
a puncture repair kit.

Only punctures in tread area are repairable, DO NOT
attempt to repair punctures in tyre shoulders or
sidewalls.

Do not attempt to repair a tyre that has sustained the
following: bulges or blisters, ply separation, broken or
cracked beads, wear indicators visible and punctures
larger than 6 mm diameter.

CAUTION: Do not use tyre sealants that

are injected through valve stem to repair

punctured tyres, they may produce wheel
corrosion and tyre imbalance.

Aluminium wheel rim bead seats should be cleaned
using a non-abrasive cleaner to remove the mounting
lubricants and old rubber. Before mounting or
demounting a tyre, bead area should be well
lubricated with a suitable tyre lubricant.

TYRE FITTING

Alloy wheels

1. Install a new valve assembly.

2. Ensure wheel and tyre is adequately lubricated.

3. Mount tyre in normal manner. Inflate tyre and at
same time apply hand pressure to area around
valve to aid seating over valve first.

NOTE: Stop inflation immediately if tyre

seats opposite valve, as this will result in

valve being blocked by tyre beading,
making further inflation impossible, and carry out
following procedure.

4. Deflate tyre, unseat and rotate it around the rim
until valve is in line with that part of tyre which
seated initially. This part of beading having
seated over hump previously will automatically
seat first when tyre is re-inflated.

5. Inflate tyre to seat beads correctly, finally inflate
to correct pressure.

REPAIR 5
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WHEELS

WHEEL STUD

Remove

WARNING: The parking brake acts on the

transmission, not rear wheels, and may

not hold vehicle when jacking unless the
following procedure is used. If one front wheel

and one rear wheel is raised, no vehicle holding or

braking effect is possible. Wheels MUST be
chocked in all circumstances.

Apply parking brake, select '"P’ in main gearbox
and engage low gear in transfer box.

1. Loosen 5 wheel nuts.

2. Using a suitable trolley jack, raise vehicle and
place on axle stands. See INTRODUCTION,
Information, Jacking

3. Remove wheel nuts and carefully withdraw
wheel over studs.

Refit

Ensure that retaining studs and nuts are clean.

Alloy wheels: Lightly coat wheel mounting spigot

face with a suitable anti-seize compound to

minimise possibility of adhesion between wheel

and spigot face.

6. Refit wheel taking care not to damage stud
threads. (Do not apply oil).

7. Fit wheel nuts and turn by hand for at least 3 full
threads before using any form of wheel wrench.

8. Tighten nuts as much as possible using a

suitable wrench.

ok

RR2142E

9. Lower vehicle and finally tighten nuts to correct
torque in sequence shown. 130 Nm, 95 Ibf ft .

Remove

1. Remove wheel. See Wheels
2. Drive stud out of driveshatft flange.

RR2141E

Refit

Position stud in flange.

Install a suitable spacer over stud.

Using a M16 x 1.5 nut, a slave wheel nut is
suitable, pull stud into flange until shoulder of
stud abuts flange.

6. Refit wheel. See Wheels

ok w

6 REPAIR
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CHASSIS AND BODY

Chassis

The chassis on all Defender variants are of the box
section, ladder type construction, manufactured from
2 mm (14swg) steel and treated with zinc phosphate,
cathodic electro coated, followed by waxing in the rear
crossmember.

Outriggers and angled brackets welded to the chassis
support suspension and axle components and are
also used as body mounting points. A detachable box
section crossmember, located between the two
chassis longitudinals, is fitted to facilitate main
gearbox and tranfer box assembly removal.

Should chassis damage occur a comprehensive range
of components are available, including body support
outriggers, cross members and radius arm mounting
brackets. ALWAYS fit genuine parts that are fully
guaranteed and to original equipment specification,
fitted with Land Rover’'s BS 5135 welding standard.

J6350

Body

All body panels, with the exception of the fascia
bulkhead, are manufactured from aluminium alloy.
Galvanized steel is used for the front wheel arches to
give optimum protection. Most panels are also treated
with zinc phosphate and cathodic electrocoated with
polyester surfacer, and are bolted to the welded
chassis.

DESCRIPTION AND OPERATION 1
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CHASSIS ALIGNMENT DIMENSIONS

A Front Datum
B Chassis Datum
C Front axle centre line
D Rear axle centre line
1. 239,0-236,5mm9.41-9.31in 20. 519,60 - 517,00 mm 20.46 - 20.35 in
2. 82,0-79,5mm 3.23-3.13in 21. 259,80 - 258,50 mm 10.23 - 10.18 in
3. 633 mm 24.921 in 22. 1242,6 - 1240,6 mm 48.92 - 48.84 in
4, 2420,6 - 2418,6 mm 94.51 - 95.22 in 23. 642,5-639,5 mm 25.30 - 25.18 in
5. 2306,4 - 2305,4 mm 90.80 - 90.76 in 24, 750,9 mm 29.56 in
6. 981,2-978,7 mm 38.63 - 38.53 in 25. 439,5-436,5mm 17.30-17.18 in
7. 182,7mm 7.19in 26. 136,5mm 5.37 in
8. 41,5-37,0mm 1.63-1.46in 27. 299,5-2955mm 11.79 - 1163 in
9. 252-250mm 9.92-9.84 in 28. 103-100 mm 4.06 - 3.94 in
10. 110 mm 4.33in 29. 131,5-126,5mm 5.18-4.98 in
11. 2360mm - 92.91 in - Wheelbase 30. 705,5-704,5mm 27.76 - 27.74 in
12. 636 - 634 mm 25.04 - 24.96 in 31. 705,5-704,5mm 27.76 - 27.74 in
13. 488 - 483 mm 19.21 - 19.01 32. 42,2-40,2mm 1.66 - 1.58in
14. 488 - 483 mm 19.21 - 19.01 in 33. 491 -486 mm 19.33-19.13in
15. 3431,1-3426,1 mm 135.08 - 134.89 in 34, 594,2 - 593,4 mm 23.39 - 23.36 in
16. 588,3-586,3 mm 23.16 - 23.08 in 35. 283,0-282,2mm 11.14-11.11in
17. 2313,8-2311,8 mm 91.09 - 91.06 in 36. 32,25-31,25mm 1.27 -1.23in
18. 590,5 mm 23.25in 37. 397 - 395 mm 15.63 - 15.55 in

19. 295,25 mm 11.62 in

DESCRIPTION AND OPERATION
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76M2376

Chassis frame alignment

With the vehicle assembled a check for chassis
squareness can be made as follows:

1. Place the vehicle on a level floor.

2. Mark measuring points at approximately the
locations shown, ensure that the marks are
exactly opposite on each side of the chassis
frame.

3. Hold a plumb line against each of the measuring
points in turn and mark the floor directly beneath
the plumb-bob.

4. Move the vehicle and measure diagonally

between the marks made on the floor, if the
chassis is square the diagonals between the
related measuring points should agree within
9,50 mm.

. Chassis frame dimensional checks can be

made, with the vehicle upper structure removed,
referring to the applicable illustration and
associated key.

4 DESCRIPTION AND OPERATION
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DOOR LOCK STRIKER - ADJUST TAIL DOOR STRIKER - ADJUST
Service repair no - 76.37.23 Service repair no - 76.37.25
Adjust Adjust

1. Loosen Torx bolts securing striker to ‘B’ post. J6374

2. Adjust alignment of striker vertically and
horizontally, lightly tighten bolts.

3. Close door, check for correct latching with door
lock and for centring on striker.

4. Add or remove packing shims as necessary.
Fully tighten bolts.

5. Carry out further adjustment as necessary. If full
adjustment cannot be achieved carry out
following:

6. Remove striker and nut plate.

7. Elongate striker bolt holes in 'B’ post to increase
movement in direction required.

8. Refit striker and adjust as necessary.

=

Loosen striker securing screws.

2. Adjust striker vertically and horizontally, lightly
tighten screws.

3. Close door and check for correct latching with
door lock.

4. Carry out further adjustment as necessary. If full
adjustment cannot be achieved carry out
following:

5. Remove striker and nut plate.

6. Elongate holes in body panel in direction
required.

7. Refit striker and adjust as necessary.

ADJUSTMENT 1
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FRONT DOOR - HARD TOP

o)
ST1964M

Front door lock mechanism - RH shown

REPAIR
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TRIM CASING - FRONT DOOR

Service repair no - 76.34.01 \

Remove

$T1899M

1. Prise open finisher caps, remove 2 screws, and
detach door pull.

ST1900M

e

ST1808M = 5. Prise out window regulator handle centre
finisher, remove retaining screw, and withdraw
handle and bezel.

2. Remove single screw behind remote control
lever.
3. Prise off remote control lever bezel.

6. Using a screwdriver to release trim fasteners,
carefully ease trim casing from door.

2 REPAIR
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Refit

10.
11.

12.

76M2383

Remove any trim fasteners held in door panel.
Refit or insert new clips to trim casing.

Ensure that anti-vibration pads are in position
and offer-up trim casing to door. Line-up
fasteners with holes in door and firmly push trim
into position.

Fit bezels to locking button and remote control
lever.

Fit single screw behind remote control lever.
Fit door pull and secure with 2 screws and
finisher caps.

Fit window regulator handle and retain with
single screw and finisher.

MOUNTING PANEL - FRONT DOOR

S§T1965M

Service repair no - 76.11.28
Remove

. Remove door trim casing See Trim casing -

front door and plastic sheet.

E::\_\’; patu |
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. Remove 4 screws securing window regulator to

mounting panel.

. Remove 5 screws securing mounting panel to

door frame.

REPAIR
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SILL LOCKING BUTTON - FRONT DOOR

Service repair no - 76.37.29

Remove

1. Remove door trim casing. See Trim casing -
front door
2. Peel back plastic sheet to expose mechanism.

ST1973M

4. Release remote control lever rod from latch
mechanism and from plastic clip in mounting
panel.

5. Slide window regulator arm from mounting panel
channel and remove panel with remote control
lever and rod.

— f'r«.-_/

Refit it ) |
6. Engage window regulator arm in mounting panel ST1969M - o

channel.
7. Connect remote control rod to latch mechanism
and secure with clip.

8. Fit mount?ng panel and retain with S screws. 3. Release spring clip and disconnect operating rod
9. Secure window regulator to mounting panel with from latch mechanism.
4 screws. . 4. Remove 2 screws and withdraw locking button
10. Raise and lower window to check for free assembly.
movement.
11. Fit plastic sheet and door trim casing. See Trim Refit

casing - front door

5. Secure locking button assembly to door with 2
screws.

6. Connect operating rod to latch mechanism and
secure with spring clip.

7. Re-seal plastic sheet and fit door trim casing.
See Trim casing - front door

4 REPAIR
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WINDOW REGULATOR - FRONT DOOR

REMOTE CONTROL LEVER - FRONT DOOR

Service repair no - 76.31.45

Remove

1. Remove door trim casing. See Trim casing -
front door

2. Remove plastic sheet.

3. Temporarily fit handle, position window half open
and support with a length of timber.

ST1974M

4. Remove 2 lower screws securing mounting
panel to door and slacken 3 upper screws.

5. Remove 4 screws retaining window regulator to
mounting panel and slide operating arms from
channels attached to glass and mounting panel
and remove regulator.

Refit

6. Insert regulator operating arms into channels.

7. Fit and tighten mounting panel lower screws and
tighten upper screws.

8. Align holes in regulator with holes in mounting
panel and secure with 4 screws.

9. Temporarily fit regulator handle and check that
glass can be raised and lowered without tight
spots.

10. Secure plastic sheet.
11. Fitdoor trim casing. See Trim casing - front
door

Service repair no - 76.37.31
Remove

1. Remove door trim. See Trim casing - front
door

2. Peel back sufficient of plastic sheet to gain
access to remote lever.

3. Release spring clip and disconnect control rod
from latch mechanism.

4. Release control rod from plastic clip in mounting
panel.

ST1972M

5. Remove 2 screws securing remote control lever
to mounting panel and withdraw lever and
control rod.

REPAIR
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Refit

6.

7.

8.
9.

10.
11.

Feed control rod into position and loosely secure
lever to mounting panel with 2 screws.

Connect control rod to latch mechanism and
secure with spring clip.

Tighten control lever retaining screws.

Secure control rod to plastic clip in mounting
panel.

Secure plastic sheet with adhesive.

Fit door trim casing. See Trim casing - front
door

EXTERIOR HANDLE - FRONT DOOR

Service repair no - 76.58.01
Remove

1. Remove door trim casing. See Trim casing -

front door

§T1970M

ST1982M

. Remove mounting panel. See Mounting panel
- front door and support glass with timber.

. Disconnect operating rod from handle
mechanism.

. Disconnect rod from locking barrel lever.

5. Remove 2 screws and withdraw handle

assembly.

REPAIR
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Refit

6. Fit handle to door ensuring that two bezels are in
position - flat faces towards door, and secure
with 2 screws.

7. Connect rod to handle operating lever and
secure with spring clip.

8. Connect rod to locking barrel lever and retain
with spring clip.

9. Fit mounting panel See Mounting panel - front
door

10. Fit door trim casing. See Trim casing - front
door

REPAIR
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LATCH ASSEMBLY - FRONT DOOR

Service repair no - 76.37.12
Remove

1. Remove mounting panel. See Mounting panel
- front door and support glass with timber.

2. Disconnect control rod from handle operating
lever.

ST1983M

3. Disconnect control rod from locking lever on
handle.

4. Disconnect locking button control rod from latch
mechanism.

5. Remove 2 screws and remove handle assembly
from door.

6. Remove 2 self-tapping screws retaining lower
end of window glass runner.

7. Remove 3 screws securing latch assembly to
door.

8. Whilst taking care not to damage runner, ease
runner away from latch and manoeuvre latch
asembly from door.

Refit

9. Carefully ease window runner away, sufficiently
to enable latch to be located into position.

10. Secure latch to door with 3 screws.

11. Secure window runner with 2 screws ensuring
that packing strip is in position and that screw
heads are below bottom of runner to prevent
damage to glass.

ST1977M

ST1975M

Fit handle with 2 screws, ensuring that bezels
are in position.

. Connect control rod to handle operating lever

and secure with spring clip.

. Connect control rod to locking lever and retain

with spring clip.

. Connect locking button control rod to latch lever

and secure with spring clip.
Fit mounting panel. See Mounting panel -
front door

8 REPAIR
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DOOR GLASS - FRONT DOOR

Service repair no - 76.31.01

B

Remove
ST1966M
5. Taking care not to damage paint, prise exterior
) e 5 & waist weather strip from door.
° Lo . ] 6. Remove timber support and lower glass to
. bottom of door.
_H _
=
7Bw \ }nﬁ
Z 4 !
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ST1976M

1. Remove mounting panel. See Mounting panel
- front door

2. Remove window regulator. See Window
regulator - front door

3. Push glass up to top of its travel and support
with a suitable length of timber, 7. Ease runner from glass at hinge side of door, lift

4. Remove 2 self tapping Screws secunng'wmdow glass over bottom edge of door and withdraw.
glass runner on latch side of door and single

screw from hinge side.

ST1968M

REPAIR 9
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ST1967M

Refit

8.

9.

10.

11.

12.
13.

Insert glass into runners at an angle as
illustrated.

Whilst lifting glass, position it squarely in
runners, raise to top of travel and insert timber
support.

Secure hinge side runner with single screw
ensuring that packing strip is in position.

Locate packing strip and secure opposite runner
with 2 screws. Ensure that all 3 screw heads are
well below bottom of runners to prevent damage
to glass.

Locate regulator in window lift channels.

Fit mounting panel See Mounting panel - front
door

LOCKING BARREL - FRONT DOOR

Service repair no - 76.37.39

Remove

1.

Remove door trim See Trim casing - front
door and plastic sheet.

Remove mounting panel See Mounting panel
- front door

A\

v

ST1981M

3.

4,

ST1980M

6.

Raise and support glass to gain access to latch
mechanism.

Release spring clip and disconnect rod from lock
operating lever.

Remove single screw and withdraw lock lever
assembly.

Withdraw lock barrel from exterior door handle
complete with locking sleeve.

10
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REAR SEAT CUSHION

Service repair no - 78.10.18/99
Remove

1. Release seat cushion stowage strap.

2. Remove 4 bolts and spring washers and lift seat
cushion from pivot brackets.

3. Remove 4 bolts, plain washers, spring washers
and nuts. Detach both pivot brackets from wheel

ST1979M

arch.
7. To remove barrel from plastic retaining sleeve,
depess spring loaded button and withdraw
sleeve.
Refit
NOTE: If a new barrel is being fitted, check
that number on barrel coincides with
number on accompanying key.
2
gv@
Q
ST1978M
\
J6041 e
8. Push plastic retaining sleeve over barrel until
spring loaded peg locks it into position.
9. Fit barrel and plastic sleeve assembly to locking Refit

sleeve and insert into exterior handle reversing
instruction 6.

10. Assemble lock lever components as illustrated
and from inside of door panel, fit them to barrel
assembly with single screw.

11. Connect operating rod to lock lever and secure
with spring clip, reversing instruction 4.

12. Fit mounting panel. See Mounting panel -
front door

4. Secure pivot brackets to wheel arch and tighten
bolts to 210 Nm, 7 Ibf ft.

5. Position seat cushion in pivot brackets and
secure with 4 bolts and spring washers.

6. Fit stowage strap.

REPAIR | 11
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REAR SEAT SQUAB

Service repair no - 78.10.58/99

Remove

1.

12

Release seat cushion stowage strap and lower
seat cushion.

Loosen 2 bolts securing seat squab brackets to
body side.

Remove 2 bolts, plain washers, spring washers
and nuts securing seat squab to wheel arch.

Lift and release brackets from retaining bolts and
remove seat squab.

N
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Lower seat squab brackets over retaining bolts,
tighten bolts to 10 Nm, 7 Ibf ft .

Secure seat squab to wheel arch, tighten bolts to
10 Nm, 7 Ibf ft.

Raise seat cushion and fit stowage strap.

REPAIR




CHASSIS AND BODY @'

REAR SEAT BELTS

Service repair no - 76.73.18
Remove

1. Release belt straps from buckles on both seats.

2. Raise both seat cushions and secure with
stowage straps.

3. Unscrew bolt and remove bracket and inner seat

belt straps.

4. Unscrew bolt and remove rear seat buckle strap
from wheel arch.

5. Unscrew bolt and remove front seat buckle strap
from interior roll-over bar mounting.

Refit

6. Reverse removal procedure, ensuring seat belt
fixing bolts are tightened to 32 Nm, 24 Ibf ft).

REPAIR | 13
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FRONT SEAT BELTS

Service repair no - 76.73.13
Remove

1. Remove cap and unscrew seat belt guide
bracket fixing bolt from 'B/C’ post.

2. Remove 3 bolts and plain washers securing seat
belt mounting bracket to body on outside of seat

Prise seat belt retaining clip from side of seat
mounting and remove trim studs.

Unscrew bolt and remove seat belt inertia reel
from roll-over bar mounting bracket.

Remove seat belt and inertia reel assembly.
Unscrew bolt and washer and remove seat belt
buckle stalk from roll-over mounting bracket.

. On the driver’s side, disconnect harness plug

connector of audible warning circuit at buckle
stalk.

N

///13
0
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=

8. Reconnect harness plug of audible warning
circuit.
9. Position stalk on roll-over bar mounting bracket
and tighten fixing bolt to 32 Nm, 24 Ibf ft.
10. Secure seat belt inertia reel to roll-over bar
mounting and tighten bolt to 32 Nm, 24 Ibf ft.

11.

12.

13.

14.

Secure seat belt backet to floor on outside of
seat base and tighten bolts to 23 Nm, 17 Ibf ft).
Fit seat belt retaining clip to side of seat base
and secure with trim studs.

Extend belt from inertia reel, secure slide bracket
to 'B/C’ post and tighten bolt to 32 Nm, 24 |bf ft.
Refit fixing bolt cap.

14 | REPAIR
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SIDE TRIM PANEL - HARD TOP 4. Unscrew retaining bolt and remove seat belt
from 'B/C’ post.

Carefully prise 2 trim studs from 'B/C’post.
6. Remove 4 bolts securing side trim panel and

o

Service repair no - 76.13.70

Remove forward seat support to body side.
7. Release top edge of side trim panel by striking
1. Remove rear seat squabs. See Rear seat upwards with the hand to disengage 3 spring
squab clips.
2. Remove rear end trim panel. See Rear end 8. Carefully pull trim panel rearwards to clear
trim panel - hard top interior roll-over bar.
3. Prise cap from front seat belt upper guide 9. Remove side trim panel from vehicle.

retaining bolt.

Tk

Refit 14. Align bosses of trim panel and forward seat
support bracket with body side fixing holes and

10. Fit new spring clips to the 3 brackets on top secure with bolts and washers. Do notfully
edge of side trim panel. tighten at this stage.

11. Carefully pull trim panel behind interior roll-over 15. Fit trim stud to secure bottom edge of trim panel
bar. to 'B/C’ post.

12. Align trim panel, ensuring it is correctly 16. Secure seat belt guide to 'B/C’ post, tighten bolt
positioned around side window. to 32 Nm, 24 Ibf/ft and fit cap.

13. Locate trim panel spring clips on inner cant rail 17. Fitrear end trim panel. See Rear end trim
and press firmly down to secure top edge of trim panel - hard top
panel. 18. Fitrear seat squab. See Rear seat squab

REPAIR | 15
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REAR END TRIM PANEL - HARD TOP

REAR GRAB HANDLE - HARD TOP

Service repair no - 76.13.71
%
[

J6045

Remove

1. Pull edge of rear end trim panel firmly to release
the two spring retaining clips from vertical rail at
door aperture.

2. Remove rear end trim panel.

Refit

3. Fit new spring clips to the two brackets on side
of trim panel.

4. Position outboard edge of trim panel in corner to
abut side trim panel and locate spring clips on
vertical rail.

5. Press edge of trim panel firmly to secure in
position.

Service repair no - 76.58.35

1\C ‘I@!ﬁﬁ\

[ /)

£

. Y
o N

1. Carefully prise top and bottom edges of finisher
caps from grab handle and then hinge outwards
to gain access to fixing screws.

2. Remove 4 fixing screws and detach grab handle
from rear end trim panel.

Remove

Refit

3. Position grab handle on rear end trim panel and
secure with 4 fixing screws.
4. Press finisher caps over screws.

16 | REPAIR
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REAR END LINING - HARD TOP TRIM CASING - TAIL DOOR
Service repair no - 76.64.12 Service repair no - 76.34.09
Remove Remove

1. Remove rear end trim panel. See Rear end
trim panel - hard top

2. Remove rear grab handles. See Rear grab
handle - hard top

[/,

J6049

3. Carefully prise out 6 trim studs securing rear end
lining to mounting brackets.
4. Remove rear end lining.

Refit 1. Unscrew 2 bolts and remove grab handle from
rear door.

5. Position rear end lining on mounting brackets 2. Remove 2 screws and detach wiper motor cover.
and secure with 6 trim studs. 3. Remove 7 screws securing trim casing to door.

6. Fitrear grab handles. See rear grab handle - 4. Remove 2 screws and lift wiper motor harness
hard top cover from harness support bracket.

7. Fitrear end trim panel. See rear end trim - 5. Carefully release 8 clips securing trim casing to
hard top door.

6. Remove trim casing and collect door lock cover.
Refit

7. Position door lock cover, fit trim casing and
secure with clips.
8. Fit harness cover and secure with two screws.
9. Secure door panel with retaining screws.
10. Position wiper motor cover and secure with 2
screws.
11. Position grab handle and secure with 2 bolts.

REPAIR | 17
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DOOR LOCK - TAIL DOOR

Service repair no - 76.37.16

Remove

1.

© N g A

Refit

10.
11.
12.

13.

14.

18

Remove door trim casing. See trim casing -
tail door

Remove screws, washers and nut retainer plate
securing top of lock to door.

Remove nuts, washers and stud retainer plate
securing bottom of lock to door.

Withdraw lock assembly.

Remove door lock gasket.

Clean sealant from retainer plates.

Insert key into barrel.

Depress lock barrel plunger and withdraw barrel
from lock.

Fit new barrel into lock.

Apply sealant to lock retainer plates.

Fit lock to door with a new gasket.

Secure with retainer plates, screws, washers
and nuts.

Close door and check for correct latching with
striker. Adjust striker as necessary. See
Adjustment, Tail door striker - adjust

Fit door trim casing. See trim casing - tail
door

REPAIR
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SUN

ROOF

Servi

cerepair no - 76.83.01

Remove

1.
2.

3.

Refit

©

11.

Open sun roof fully.

Disengage spring lock from operating handle
catch.

Holding sun roof at both sides, release hinges
from locating brackets at front of outer frame.

Clean roof area around outer frame seating.
Position outer frame on roof.

Fit inner frame to headlining and secure to outer
frame with 18 screws but do not fully tighten.
Check alignment of inner and outer frames with
roof mounting and headlining, adjust as
necessary, and fully tighten fixing screws to 10
Nm, 7 Ibf ft.

ok

Remove sun roof.

Starting from centre rear, peel headlining finisher
from inner frame.

Remove 18 screws securing inner frame to outer
frame and detach inner frame.

Lift outer frame from roof.

NOTE: Assistance may be required to
remove the sun roof assembly.

12.

13.

14.

15.

Starting from centre rear, fit headlining finisher
lip into locating channel of inner frame.

Press finisher firmly over inner frame and
continue around complete frame, ensuring
finisher lies flat on headlining.

Fit sun roof hinges fully into locating brackets on
outer frame, and lower the glass panel.

Engage operating handle catch with spring lock
of outer frame and close sunroof.
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INTERIOR MIRROR

SUN VISORS

Service repair no - 76.10.51

Remove

Refit

3.

J6056

Remove retaining screw securing mirror
adjustment arm to mounting slug.

Slide adjustment arm up from mounting slug and
remove mirror.

Slide mirror adjustment arm over mounting slug.

4. Secure mirror with retaining screw.

20

Service repair no - 76.10.47

Remove
T S
J6053 2

1. Raise sun visor.
2. Remove 2 screws and collect sun visor.

Refit

3. Position sun visor and secure with 2 screws.

REPAIR
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FRONT HEADLINING - HARD TOP

Service repair no - 76.64.10

Remove

1.
2.
3.

Refit
13.
14.
15.

16.

17.

Remove sun roof headlining finisher.

Remove sun visors. See Sun visors

Remove interior lamp. See ELECTRICAL,
Repair, Interior lamp

Remove 4 retaining screws and detach both 'A’
post trims.

Remove caps and unscrew front seat belt fixing
bolts from 'B/C’ posts.

. Carefully prise side trim panel cap fastener from

'B/C’ posts.

10.

Carefully prise 2 cap fasteners, from each side,
securing headlining to body at door apertures.
Carefully prise out 7 cap fasteners securing front
and rear headlinings to roof.

From both sides, pull side trim panel inwards
enough to release rear corners of front
headlining.

Lower headlining, disconnect interior lamp
harness plug at ’A’ post, and remove headlining
from vehicle.

NOTE: Take care not to bend the

A headlining on removal and refitting.

11.

12.

Do not carry out further dismantling if
component is removed for access only.
Remove interior lamp harness from headlining.

)

Tape interior lamp harness to headlining.

With assistance, raise headlining to roof.
Carefully pull side trim panel inwards, on both
sides, and slide headlining behind trim panel.
Position front headlining into recess of rear
headlining and secure both to roof mounting
brackets with cap fasteners.

Secure both sides of front headlining to body at
door apertures with cap fasteners.

18.
19.

20.
21.

22.
23.

Fit side cap fasteners at 'B/C’ posts.

Secure seat belts to 'B/C’ posts and tighten bolts
to 32 Nm, 24 Ibf ft. Fit caps to bolts.

Fit 'A’ post trims.

Fit interior lamp. See ELECTRICAL, Repair,
Interior lamp

Fit sun visors. See Sun visors

Fit sun roof headlining finisher.
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REAR HEADLINING - HARD TOP

Service repair no - 76.64.11

Remove

1.

2.

3.

22

Remove rear end trim panel. See Rear end
trim panel - hard top

Remove side trim panels. See Side trim panel
- hard top

Remove rear grab handles. See Rear grab
handle - hard top

Remove rear end lining. See Rear end lining
hard top

Remove rear interior lamp. See ELECTRICAL,
Repair, Interior lamp

10.

11.

A\

Remove interior roll-over bar. See Interior
roll-over bar - hard top

Carefully prise out 7 trim studs securing rear and
front headlining to roof mounting brackets.
Release front corners of headlining from cant
rail, on both sides.

Pull headlining forwards sufficiently to clear rear
end lining mounting brackets.

Release rear corners of headlining from cant rail,
on both sides.

Lower rear headlining from roof and remove
from vehicle.

NOTE: Take care not to bend headlining
on removal and refitting.

REPAIR
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Refit

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

With assistance, position rear headlining to roof
and locate rear corners in cant rail.

Push headlining rearwards and position over
rear end lining mounting brackets.

Locate front corners of headlining in cant rail.
Position front edge of rear headlining over front
headlining and secure with trim studs.

Adjust rear headlining to achieve good fit at all
corners.

Fit rear interior lamp. See ELECTRICAL,
Repair, Interior lamp

Fit interior roll-over bar. See Interior roll-over
bar - hard top

Fit rear end lining. See Rear end lining - hard
top

Fit rear grab handles. See Rear grab handle -
hard top

Fit side trim panels. See Side trim panel -
hard top

Fit rear end trim panels. See Rear end trim

panel - hard top

BONNET LOCK

Service repair no - 76.16.21

Remove

1.

n

© N OA®

9.

Open bonnet.

/

Mark position of guide plate and lock to bonnet
platform.

Remove 8 screws securing grille.

Remove grille.

Remove 2 bolts securing guide plate and lock.
Remove guide plate.

Release spring securing lock to bonnet platform.
Slacken clamping bolt securing bonnet release
cable.

Remove lock.

Refit

10.
11.

12.

13.
14.

15.
16.

Fit spring between lock and bonnet platform.
Position lock and guide plate to bonnet platform
and nip up bolts.

Position guide plate and lock to position marks
and tighten bolts to 10 Nm. 7 Ibf/ft.

Fit cable to lock and tighten clamping bolt.
Check operation of release cable and adjust if
necessary.

Fit grille and tighten securing screws.

Close bonnet.
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BONNET RELEASE CABLE

Service repair no - 76.16.29
Remove
1. Open bonnet.

2. Remove 8 screws securing grille.
3. Remove grille.

J6372

4. Slacken clamping bolt securing bonnet release
cable.
Remove cable from lock.
6. Release cable from clip on underside of bonnet
platform.
7. Feed cable through valance.
8. Collect cable grommet.
9. Loosen clamping nut securing bonnet release
pull to mounting bracket.
10. Remove bonnet release pull from mounting
bracket.
11. Withdraw cable through bulkhead.

o

Refit

12. Feed cable through bulkhead and fit bonnet
release pull to mounting bracket. Tighten
clamping nut.

13. Route cable along inner wing.

14. Feed cable through valance.

15. Fit grommet between cable and valance.

16. Fit cable to securing clip on underside of bonnet
platform.

17. Fit cable to lock and tighten clamping bolt.

18. Check operation of release cable and bonnet
lock and adjust if necessary.

19. Fit grille and tighten screws.

20. Close bonnet.
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LOWER FASCIA PANEL (HEATER DUCT)
ASSEMBLY

Service repair no - 76.46.05

Remove

11 10 5 10 13 11 10 24 12 10 11

76M2411
1. Disconnect battery. 6. Disconnect heater control cable. See HEATING
2. Remove steering wheel. If necessary, use puller AND VENTILATION, Repair, Heater control

LRT-57-014. cable - air distribution

J6313

3. Remove 7 screws and lift lift top half of nacelle 7. Prise out Land Rover decal and remove screw
from steering column switch assembly. securing grab handle to crash pad.

4. Ease bottom half of nacelle from switch 8. Remove screw securing grab handle to lower
gaiters/grommets and remove. fascia panel.

5. Remove instrument panel. See INSTRUMENTS, 9. Lift grab handle to release locating pins from
Repair, Instrument panel fascia panel.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
23.

26

10 13 11

10 24 12 10 11

76M2411

Remove 4 screws and remove both demister
vents from crash pad.

Remove 3 screws securing crash pad to fascia
bulkhead.

Remove crash pad.

Remove rear door switch panel. See
ELECTRICAL, Repair, Switch panel-rear door
services

Remove 2 screws, washers and nuts securing
auxiliary switch panel to lower fascia panel and
switch cover.

Withdraw switch panel and disconnect harness
leads.

Remove 2 screws securing switch cover to
parcel tray.

Remove air conditioning fascia duct bezel. See
AIR CONDITIONING, Repair, Fascia duct
bezel

If air conditioning is not fitted, remove 4 screws
and remove both footwell vents from lower fascia
panel.

Remove single screw and detach door check
strap cover from LH and RH doors.

Remove 3 screws securing wiper motor cover to
fascia bulkhead.

Release locating pins from fascia panel, lower
wiper motor cover and disconnect instrument
ilumination switch plug. Retain wiper motor rack
cover.

Remove centre console. See Centre console
Prise out 2 large and 5 small cap fasteners
securing trim panel to parcel shelf and fascia
bulkhead.

24,

25.

26.
27.

28.

29.

76M2408

Carefully fold back trim panel to clear fresh air
vent operating levers and remove panel from
parcel shelf.

Release demist hose and lift parcel shelf from
lower fascia panel (heater duct). Feed main
harness leads and plugs through aperture in
parcel shelf.

Remove parcel shelf.

Remove 4 screws securing bottom edge of lower
fascia panel to fascia bulkhead, noting position
of both footwell cover retaining plates. Remove
retaining plates.

Unscrew 2 retaining bolts securing top edge of
lower fascia panel to bulkhead.

With assistance, release lower fascia panel and
remove from vehicle.

REPAIR
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Refit

30.

31.

32.

33.

34.

35.

36.
37.
38.

39.
40.

41.

42.
43.

44,
45,
46.
47.
48.

49,

50.

51.

52.
53.
54,

Position lower fascia panel to bulkhead and
secure top edge with 2 bolts.

Locate RH footwell cover retaining plate under
bottom edge of fascia panel and secure with 3
screws.

Repeat operation for LH footwell cover retaining
plate.

Fit remaining lower fascia panel fixing screws.
Locate parcel shelf. Ensure all rear door services
and auxiliary switch panel harness leads and
plugs are fed through aperture in parcel shelf.
Fit demist hoses into heater duct of lower fascia
panel. Ensure flanges of hose grommets are
correctly seated.

Fit trim panel and secure with cap fasteners.

Fit centre console. See Centre console
Reconnect instrument illumination switch plug
and locate wiper motor cover pins in lower fascia
panel and secure wth 3 screws. Ensure wiper
rack cover is correctly seated.

Fit door check strap covers on both sides.

Fit air conditioning fascia duct bezel. See AIR
CONDITIONING, Repair, Fascia duct bezel

If air conditioning is not fitted, fit footwell vents to
lower fascia panel.

Fit auxiliary switch cover to parcel tray.

Connect leads and plugs to auxiliary switches
and clock.

Secure switch panel to lower fascia panel and
switch cover.

Fit rear door switch panel. See ELECTRICAL,
Repair, Switch panel-rear door services

Fit crash pad to fascia bulkhead.

Fit demister vents in crash pad.

Fit grab handle to lower fascia panel and secure
to crash pad. Refit Land Rover decal.

Connect multi-plugs to rear screen, hazard and
interior lamp switches and fit switch panel to
fascia panel.

Fit heater control cable. See HEATING AND
VENTILATION, Repair, Heater control cable -
air distribution

Fit instrument binnacle. See ELECTRICAL,
Repair, Instrument binnacle

Fit steering column nacelle.

Fit steering wheel.

Reconnect battery.

FRONT WING [FENDER] ASSEMBLY

Service repair no - 76.11.05

Remove

1.

w

ou

10.

11.

12.

Release exterior roll-over bar from its fitted
position to allow removal of front wing [fender].
See exterior roll-over bar

Raise and support front of vehicle on safety
stands.

Remove road wheel.

Disconnect wiring connectors for parking and
indicator lamps.

Disconnect harness multiplug for headlamp.
Position wiring clear of wheel arch.

Inside wing [fender] rear: Loosen fully 3 bolts
securing wing [fender] bulkhead.

Remove 2 bolts securing wheel arch to brackets,
front and rear.

From inside engine bay: Remove bolt securing
rear of wing [fender] to bulkhead.

Remove 2 bolts securing wing [fender] to
bracket, front bottom.

Remove 2 bolts securing wing [fender] to
bracket, front top.

Lift wing [fender] assembly and disengage rear
from 3 bolts and remove.

Refit

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25,

Ensure washers are against heads of bolts with
clearance to insert wing [fender].

Position and engage rear of wing [fender] onto
bolts.

Fit bolts securing top of wing [fender] to front
bracket, do not tighten.

Fit bolts securing bottom of wing [fender] to front
bracket, do not tighten.

Fit bolts securing wheel arch to brackets, do not
tighten.

Position wiring inside wheel arch.

Fit bolt securing top of wing [fender] to bulkhead.
Align wing [fender] to 'A’ post and tighten bolts
inside wing [fender] and at top. 25 Nm, 18 Ibf ft.
Align front of wing [fender] and tighten bolts at
front. 25 Nm, 18 Ibf ft.

Tighten bolts inside wheel arch. 25 Nm, 18 Ibf ft.
Connect wiring.

Fit road wheel and lower vehicle, tighten nuts to
130 Nm, 95 Ibf ft.

Fit exterior roll-over bar. See exterior roll-over
bar
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TRIM CASING - FRONT DOOR SOFT TOP

FRONT DOOR LOCK - SOFT TOP

Service repair no - 76.34.01

Remove

n

Refit

4,

28

Prise open 2 finishers and remove 2 screws
securing door pull.

Remove 13 screws securing door trim casing.
Release trim casing from door, disconnect wires
from speaker and withdraw casing from door
handle.

Ensure screw inserts are in door panel or use
new inserts. Ensure that anti-vibration pads are
in position on trim casing.

Position trim casing to door, connect speaker
wiring and engage door handle, align fixings in
door and secure with screws.

Fit door pull, secure with screws and insert
finishers.

Service repair no - 76.37.12

Remove

1.

NoagaA

Refit

10.
11.

12.

13.

14.

Remove door casing. See Trim casing - front
door soft top

Remove 2 screws, washers and nut retainer
securing top of lock to door.

Remove 2 nuts, washers and screw retainer
securing bottom of lock to door.

Withdraw lock complete from door panel.
Remove door lock gasket.

Clean sealant from retainer plates.

Insert key into barrel, depress lock barrel plunger
and withdraw lock barrel.

Fit new barrel into lock.

. Apply sealant to lock retainer plates.

Fit lock to door with a NEW gasket.

Secure with retainer plates, screws, washers
and nuts.

Close door and check for correct latching with
striker.

Adjust striker as necessary. See Adjustment,
Door lock striker - adjust

Refit door casing. See Trim casing - front
door soft top

REPAIR
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TAIL DOOR LOCK - SOFT TOP Refit
Service repair no - 76.37.16 8. Fit new barrel into lock.
9. Apply sealant to lock retainer plates.

Remove 10. Fit lock to door with a NEW gasket.

11. Secure with retainer plates, screws, washers

1. Open tail door. and nuts.
12. Close door and check for correct latching with
striker.

13. Adjust striker as necessary. See Adjustment,
tail door striker - adjust

PRIVATE LOCK - TAIL DOOR

Service repair no - 76.37.42
Remove

1. Remove tail door lock. See Door lock - tail
door

2. Insert key in barrel.

3. Depress lock barrel plunger (seeST1979M).

4, Withdraw barrel from lock.

2. Remove 2 screws, washers and nut retainer

securing top of lock to door. Refit
3. Remove 2 nuts, washers and screw retainer
securing bottom of lock to door. 5. Reverse removal procedure.
Withdraw lock assembly. 6. Refit tail door lock. See Door lock - tail door

Remove door lock gasket.
. Clean sealant from retainer plates.

o0 s

ST1979M

7. Insert key into barrel, depress lock barrel plunger
and withdraw barrel from lock.
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EXTERIOR ROLL-OVER BAR 3.

Service repair no - 76.11.39 4.

o

Remove

1. Remove torx bolt, from both sides, securing top
of roll-over bar to roof mounted bar.

2. With assistance to support roll-over bar at
windscreen, remove 4 torx bolts, from both
sides, securing roll-over bar to fender mounting.

Remove two torx bolts, from both sides, securing
top bar to roof mounting.

Slide top bars rearwards to disengage from main
roll-over bar assembly.

Lift main roll-over bar assembly from vehicle.

If necessary, remove 2 torx bolts and nuts, from
both sides, and detach lower cross bar from
main roll-over bar.

Refit 10.

7. Locate lower cross bar into main roll-over bar

mounting brackets and secure with torx bolts 11.

and nuts to 25 Nm, 18 Ibf ft.

8. Ensure rubber gaskets are fitted correctly to 12.

roll-over bar mounting brackets.
9. With assistance, lift roll-over bar assembly and
position on fenders.

Slide top bars into main roll-over bar, position on
roof mounting and secure with torx bolts to 25
Nm, 18 Ibf ft.

Secure roll-over bar to both fender mountings
with torx bolts. Tighten to 25 Nm, 18 Ibf ft.
Secure top bars to main roll-over bar and tighten
fixing bolts to 25 Nm, 18 Ibf ft.
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INTERIOR ROLL-OVER BAR - HARD TOP

Service repair no - 76.11.40

Remove

1.

ok

Remove rear seat squabs. See rear seat
squab

. Remove rear end trim panels. See rear end

trim panel - hard top

Remove side trim panels. See side trim panel
- hard top

Remove centre console. See Centre console
Remove 4 bolts securing centre section of
roll-over bar and seat belt stalks to floor. On
driver’s side, disconnect harness plug connector
of audible warning circuit at belt stalk.

Remove 2 torx bolts and nuts from both sides
and detach centre section of roll-over bar
assembly.

10.

11.

12.

A\

Remove torx bolt, from both sides, securing
roll-over bar to body side mounting brackets.
Remove 3 bolts and washers, from both sides,
securing lower roll-over bar brackets to front of
wheelarch.

Remove 2 torx bolts and washers, from both
sides, securing roll-over bar upper mountings to
roof fixing brackets and carefully lower complete
assembly to floor.

Unscrew retaining bolts, from both sides, and
remove front seat belt inertia reels and rear seat
belts from roll-over bar mounting.

Supporting from both sides, raise and tilt
roll-over bar rearwards to clear wheelarches.
Remove roll-over bar from vehicle.

NOTE: Assistance may be required to
remove roll-over bar.

76M2381=~ 5
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Refit REAR SPEAKER PANEL
13. Supporting from both sides, position roll-over Service repair no - 76.13.11
bar, engage struts in rear corners and front of
side panels. Align on floor. Remove
14. Secure front seat belt inertia reels and rear seat
belts to roll-over bar mountings. Tighten bolts to 1. Raise seat cushion and fit stowage strap.
32 Nm, 24 Ibf ft. 2. Remove rear end trim panel. See rear end trim
15. Raise roll-over bar assembly and secure to roof panel - hard top
mounting brackets. Tighten bolts to 45 Nm, 33 3. Remove rear speaker. See ELECTRICAL,
Ibf ft. Repair, rear speaker

16. Secure roll-over bar to wheelarches. Tighten
bolts to 45 Nm, 33 Ibf ft.

17. Secure roll-over bar to body side mounting
brackets, tightening bolts to 45 Nm, 33 Ibf ft.

18. Secure centre section to main roll-over bar, but
do not fully tighten fixing bolts at this stage.

19. Reconnect driver’'s seat belt audible warning
harness plug.

20. Secure seat belt stalks and roll-over bar floor
mounting brackets to chassis. Tighten bolts to 32
Nm, 24 |bf ft.

21. Fully tighten roll-over bar centre section retaining
bolts to 45 Nm, 33 Ibf ft.

22. Fit centre console. See Centre console

23. Fit side trim panel. See Side trim panel

J6051

4. Peel back carpet and remove 2 screws securing
speaker panel to wheelarch.

5. Prise top edge of panel down to release from
body channel.

6. Remove speaker panel.

Refit

~

Position speaker panel on wheel arch.
8. Press top edge of panel down firmly and locate
under body channel.
9. Secure speaker panel to wheel arch with screws
and reposition carpet.
10. Fitrear speaker. See ELECTRICAL, Repair,
rear radio speaker
11. Fitrear end trim panel. See rear end trim
panel - hard top
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WINDSCREEN GLASS Refit
Service repair no - 76.81.01 11. Lay glass on felt covered supports, DO NOT
stand on edge.
Remove
CAUTION: Any chipping of glass edge may
1. Remove windscreen wiper arms. See WIPERS develop into cracks.
AND WASHERS, Repair, Wiper arm

2. Remove rear view mirror. See Interior rear 12. Apply a soap solution to glazing channel of
view mirror sealing rubber.

3. Remove 2 screws from each side and release 'A’ 13. Align sealing rubber to glass and fit by working
post finishers. around glass and easing sealing lips over glass

4. Cover windscreen demist vents with tape to edge.
prevent ingress of glass patrticles. 14. Insert a cord around the flange channel of

5. From the outside: Free lip of the sealing rubber sealing rubber so that ends cross over at the
from sealant along top of frame and down each bottom.
side. 15. Apply a soap solution around sealing rubber to

6. With an assistant supporting the glass from aid fitment.
outside and starting at a top corner, press 16. Place glass assembly against frame ensuring
windscreen glass outwards and release sealing sealing rubber has equal overlap all round with
rubber from flange. draw cord over bottom of flange.

7. Remove sealing rubber from glass. 17. Assistant from outside, press sealing rubber

firmly against flange and use cord to pull lip of
WARNING: If glass has splintered, protect seal over flange.
A the eyes and use protective gloves. 18. Carefully work around sealing rubber and
equalize seal to glass and flange.

8. If windscreen has broken, ensure that all 19. Apply a bead of windscreen sealant under
particles of glass are removed. Use a vacuum outside sealing lip, along each side and across
cleaner to remove glass from fascia, carpets and the top.
seats. 20. Fit rear view mirror. See Interior rear view

9. Check frame for distortion and damage to flange, mirror
dress and true flange as necessary. Apply 21. Fit’A’ post finishers.
primer to any bare metal. 22. Remove tape from demist vents.

10. Remove particles of glass and examine sealing 23. Fit windscreen wiper arms. See WIPERS AND
rubber for cuts and damage, renew as nessary. WASHERS, Repair, Wiper arm
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REAR TOW BAR 2.

Service repair no - 76.11.41 3.
Remove 4,

1. Remove bolt, washer and nut from both sides, 5.

securing tow bar lower mounting brackets and
towing [fender] eyes to chassis.

Refit 9.

6. With assistance, lift tow bar assembly and locate

both tubes in chassis crossmember. 10.

7. Secure top tow bar mounting brackets to chassis
but do not fully tighten fixings.

8. Secure tow bar locating tubes to rear of chassis 11.

and tighten bolts to 25 Nm, 18 Ibf ft.

Remove 4 bolts and spring washers securing
tow bar centre mounting bracket to chassis.
Remove both bolts securing 2 tow bar locating
tubes in rear chassis cross member.

Remove 2 bolts securing tow bar top mounting
brackets to chassis.

With assistance, withdraw tow bar assembly
from chassis.

Secure tow bar centre mounting bracket to
underside of chassis and tighten bolts to 25 Nm,
18 Ibf ft.

Position towing [fender] eyes to lower mounting
brackets and secure to chassis and tighten bolts
to 25 Nm, 18 Ibf ft.

Fully tighten tow bar top mounting bracket bolts
to 25 Nm, 18 Ibf ft.
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BONNET

Service repair no - 76.16.01/99

Remove

76M2346

. Remove split [cotter] pin from bonnet prop lower
pivot.

. Remove washer and anti-rattle washer from

pivot.

. Position suitable chock to support bonnet in a
position to gain access to hinge nuts.

. Release bonnet prop from pivot, fold prop up into
bonnet and rest bonnet onto chock.

o

Mark outline of hinge on bonnet.

Remove 6 nuts and screws securing bonnet to
hinges.

With assistance, remove bonnet.

Refit

©

10.
11.
12.
13.

14.

With assistance, position bonnet to hinges.
With assistance, fit screws through hinges and
bonnet and fit washers and nuts to screws.
Align hinges to bonnet markings.

Tighten hinge retaining screws.

Raise bonnet from chock and connect prop to
pivot.

Fit anti-rattle and plain washers to pivot and
secure with split [cotter] pin.

Release prop and close bonnet to check
alignment and operation.
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CENTRE CONSOLE

Service repair no - 76.25.01

Remove

1.
2.

36

Open cubby box lid.
Remove in-car entertainment unit - if fitted.

76M2348

Remove 6 screws securing cubby box to
console.

Remove cubby box.

Release rear edge of selector housing surround.
Remove surround.

Release hi-low gear lever gaiter from console.
Remove hi-low gear lever knob and gaiter
assembly.

Remove tray from console.

Remove screw securing front edge of console.

. Remove 3 screws securing rear of console.

Remove console.

Refit

13.
14.
15.
16.
17.
18.
19.

20.
21.

Fit and align console.

Fit and tighten screws securing console.

Fit tray to console.

Fit hi-low gear lever knob and gaiter assembly.
Secure hi-low gear lever gaiter to console.

Fit gear selector housing surround and secure.
Fit cubby box to console and secure with
screws.

Fit in-car entertainment unit - if fitted.

Close cubby box lid.
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RADIATOR GRILLE

GRILLE PANEL

Service repair no - 76.55.03

Remove

76M2356

1. Remove 8 screws securing grille to front panel.

2. Remove radiator grille
Refit

3. Position radiator grille to front panel.
4. Secure grille with screws.

Service repair no - 76.55.06

Remove

1. Remove radiator grille. See radiator grille

2. Disconnect multiplug from condenser fan
fly-lead.

3. Loosen bolts securing top panel and grille panel
to fenders.

4. Remove bolts securing securing grille panel to
fenders.

5. Remove grille panel.

Refit

6. Position grille panel and fit bolts to fender, finger
tight.

Fit plastic nuts to lower fixing, each side

Fit screws to top panel.

Align grille panel and tighten all fixings.

Fit radiator grille. See radiator grille

©©®N
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CANOPY ASSEMBLY

Service repair no - 76.61.11

Remove

1. Release side window velcro strips, each side
and top.

Unzip side window panels, at side only.

3. Release retaining batten from bottom channel.

N

76M2325

76M2324

Open rear door.

Release velcro strips each side of rear window. 76M2326 |

Unzip rear window panel, down each side.

Release retaining bar, each end of rear window.

Release velro strips securing 2 flaps to roof bow.

Release 5 press studs securing flap around

centre roll-over bar.

10. Release 5 press studs securing straps around
rear roll-over bar.

11. Open front doors. Release 2 press studs
securing flaps, forward of centre roll-over bar.

12. Release 3 press studs securing flaps to frame
above front doors.

13. Release 3 canopy battens from channels at
each rear corner panel.

14. Release canopy batten from channel on each

side panel.

©oo~No O M

76M2327
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5%
76M2409 J/
Hood Canopy G2

15. Remove screw securing side panel support rod
to vehicle body on each side.
16. Unhook top end of rods from support bars.

76M2410 /)

17. Remove top of side panels from groove in side
bar mouldings.

18. Withdraw suppotr rods from pockets in side
panels.

23 21
\J

76M2328A

19. Release 2 press studs securing canopy to each
end of windscreen frame.
20. Pull canopy forward to release tension.

21. Release batten from channel above windscreen
and ease dowwards to clear.

22. Ease front of canopy up between frame and
roll-over bar brackets.

23. Fold front of canopy onto roof.

24. Fold rear panel onto roof of canopy.

25. Fold each side panel onto roof.

26. Fold side and rear corner panels onto roof.

27. Remove canopy from vehicle.

—
i\
28
76M2341

28. Remove intermediate roof bow, retained by
spring loaded ball each side.

Refit

29. Lubricate spigots and fit intermediate bow to
cant rails.

30. Position canopy across centre roll-over bar and
roof bow.

31. Unfold canopy, position loosely over roll-over
bars and centralise.

32. Pull forward and position retaining batten
between windscreen frame and roll-over bar.

33. Ease batten upwards, rotate and engage
channel, press ends down and fully into channel.

34. Fasten front of canopy with press studs.

35. Pull canopy to tension over rear roll-over bar.

36. Fasten press studs securing canopy to rear
roll-over bar.

37. Feed cut-out in top of side panel into grove
around roll-over bar moulding.

38. Fasten press studs securing front sides to
support bars.

39. Fasten press studs securing canopy to centre
roll-over bar.

40. Secure flaps to roof bow.

41. Fully tension straps securing canopy to rear
roll-over bar.

42. If side windows have been removed: Zip side
windows along top only.

43. Engage side window zips at each side, do up 50
mm, 2 in only.
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44. Pull down on rear panels and engage battens by
pressing firmly into place.

NOTE: Use a’'T’ handled hook to pull down
A on the loops to ease batten engagement.

45. Fasten side window zips and secure velcro

strips.
46. Fit rear window retaining bar, fasten rear window

zips and secure velcro strips.
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HEATING AND VENTILATION

HEATING AND VENTILATION SYSTEM The heater assembly, comprising a matrix housed in a
distribution unit and a variable speed blower motor, is
Description located on one side of the engine compartment and

attached directly to the fascia bulkhead.
The heating and ventilation system is standard on all

models. Air conditioning is an optional system which The heating controls are positioned on the outside of
provides fully integrated climate control for the vehicle the instrument binnacle and cable linked to
interior. mechanical flaps in the distribution unit.

80M0218

Heater assembly

1. Heater distribution unit 8. Fixings, blower motor mounting plate

2. Fixings, heater to fascia bulkhead 9. Mounting plate, blower motor

3. Heater matrix 10. Blower motor

4. Blower motor housing 11. Fixings, blower motor to mounting bracket

5. Circlip, impeller to blower motor 12. Temperature flap, air flow to heater matrix

6. Impeller 13. Air flap, air supply to plenum chamber (heater
7. Resistor unit and harness connector duct)

DESCRIPTION AND OPERATION 1
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HEATER OPERATION

The heater matrix, located in the distribution unit, is
connected to the engine cooling system. As coolant is
circulated continuously through the matrix, a selection
of heated or ambient air is controlled by two flaps
within the distribution unit.The temperature flap
controls the amount of ambient air to the heater
matrix, air being supplied

through a ducted vent on top of the vehicle front wing
to the blower motor (volute) housing. The blower
motor can be used to boost the air flow into the
distribution unit. The air flap controls the supply of
heated or ambient air from the heater unit into a
plenum chamber integeral with the vehicle fascia. Two
flaps in the plenum chamber (heater duct) distribute
the air flow to either the footwell vents or windscreen
demister vents.

N EmEQ

s

80M0219

Non air conditioning fascia shown
Heater controls
1. Temperature control

Move the lever downwards to increase air
temperature or up to decrease air temperature.

2. Air distribution control
Lever fully up - windscreen vents only.

Lever midway - footwell and windscreen vents.
Lever fully down - footwell vents.

3. Blower motor fan speed control

Move the lever progressively downwards to increase
fan speed. With the control at 'O’ the fan is switched
off and the volume of air entering the passenger
compartment is solely dependent on ram effect when
the vehicle is moving forward.
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HEATING AND VENTILATION

Fresh air vents

Two fresh air vents are fitted in the windscreen frame
and are controlled independently of the vehicle
heating system. Each vent is operated separately.

—-ZmM<g

J6343

To open a vent, push the lever to the right and then to
the required position.

DESCRIPTION AND OPERATION
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HEATER UNIT

Service repair no - 80.20.01

Remove

1.
2.

o

© 0N

10.
11.

Remove bonnet and disconnect battery.
Remove radiator bottom hose at radiator union
and drain cooling system. See COOLING
SYSTEM, Adjustment, Drain and refill

80M0228

. Slacken clips and disconnect heater hoses at

heater box unions.

Remove outer cable securing clips.

Slacken trunnions and disconnect control cables
from heater vent flap levers.

Remove heater wiring harness securing loop.
Disconnect harness multi-plug.

Remove interior bulkhead trim.

Remove lower nuts and bolts securing the
heater unit to the bulkhead. If air conditioning is
fitted, remove evaporator. See AIR
CONDITIONING, Repair, Evaporator
Slacken heater unit upper retaining bolts.
Manoeuvre heater unit, complete with blower
motor, clear of air inlet duct and remove from
engine compartment.

S
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o
80M0229 T

12. Remove sealing rubber.

For heater matrix removal. See Heater matrix
For blower motor removal. See Blower motor

Refit

13. Smear a NEW sealing rubber with a suitable
impact adhesive and fit to heater unit.

14. Manoeuvre heater unit into position in engine
compartment, fit blower motor to air inlet duct
and locate upper fixing bolts.

15. Loosely fit lower fixing bolts to heater unit .

16. Fully tighten upper fixing bolts followed by the
lower fixings.

17. Refit interior bulkhead trim.

18. Secure wiring harness and reconnect multi-plug.

19. Fit control cables to vent flap trunnions and
secure with outer cable clips.

20. Connect heater hoses.

21. Fit radiator bottom hose and refill cooling
system. See COOLING SYSTEM, Adjustment,
Drain and refill

22. If air conditioning is installed, fit evaporator. See
AIR CONDITIONING, Repair, Evaporator

23. Fit bonnet and reconnect battery.

REPAIR 1
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BLOWER MOTOR

HEATER MATRIX

Service repair no - 80.20.15

Remove

1.
2.

~

Refit

9.

10.

11.

12.

13.

14.

Remove heater unit. See Heater unit
Remove 3 nuts securing angled bracket to
heater unit. Pivot bracket to remove from studs.

6
GO

80M0225

Remove 5 nuts securing blower motor assembly
to volute housing.

Disconnect harness connector and remove
blower motor from volute housing.

Release circlip and withdraw impeller from motor
drive shaft.

Remove 3 nuts securing blower motor to
mounting plate.

Remove blower motor.

Examine components for signs of wear and
renew as necessary.

Apply Bostik 1261 adhesive to mating faces of
mounting plate and blower motor.

Fit blower motor to mounting plate and secure
with nuts. Ensure rubber mountings are correctly
fitted.

Fit impeller to motor drive shaft and secure with
circlip.

Position blower motor assembly in volute
housing and secure with nuts. Fit angled bracket
to lower fixing.

Reconnect harness plug to resistor harness and
fit angled bracket to heater unit.

Fit heater unit. See Heater unit

Service repair no - 80.20.29
Remove

1. Remove heater unit. See Heater unit

80M0226

. Remove 3 nuts securing angled bracket to

heater unit. Pivot bracket to remove from studs.

. Remove 14 screws and detach 2 matrix retaining

plates from heater unit base.

. Remove 9 screws securing matrix top retaining

plate.

80M0227

5. Withdraw heater matrix through top of heater

unit casing.
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Refit

o

Fit foam rubber to heater matrix casing.
Position matrix in heater unit casing.
8. Check that both vent flaps operate correctly
without sticking.
9. Secure matrix top retaining plate.
10. Secure matrix bottom retaining plates.
11. Fit heater unit. See Heater unit

.

HEATER CONTROL CABLE - TEMPERATURE
CONTROL

RESISTOR UNIT

Service repair no - 80.20.17
Remove

1. Remove heater unit. See Heater unit

80M0259

2. Drill out 4 rivets securing resistor mounting plate
to top of volute housing.

3. Remove resistor and disconnect blower motor
plug from harness.

Refit

4. Apply Bostik adhesive to resistor mounting plate
and rivet to volute housing.

Reconnect blower harness motor plug.

6. Fit heater unit. See Heater unit

o

Service repair no - 80.10.05
Remove

1. Disconnect battery.

80M0230

2. Remove 4 screws securing instrument binnacle
to fascia cowl.

3. Pull instrument binnacle away from fascia to
ease access to control cable at bulkhead.

4. Remove retaining screws and pull off air
distribution and temperature control lever knobs.

5. Remove 3 screws and detach side cover,
complete with control lever assembly.

REPAIR 3
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10.

80M0223

Remove 2 screws securing control lever
assembly to side cover and remove cover.
Retain plastic screw spacers fitted between
cover and control lever assembly.

Remove bolt and release outer cable retaining
clip.

. Slacken grub screw and release inner cable from

clevis.

80M0224

From inside engine compartment: Release outer
cable retaining clip at heater unit.

Slacken trunnion fixing and release inner cable
from heater unit flap lever.

11.

12.

Refit

13.

14.

15.

16.

17.

18.

19.

20.
21.
22,
23.

Release 2 retaining clips securing control cables
to engine bulkhead.

Pull control cable through bulkhead grommet
and remove from vehicle.

Fit control cable to heater flap lever trunnion with
approximately 10 mm, 0.4 in of inner cable
protruding from trunnion. Fully tighten trunnion.
Secure outer cable with retaining clip.

Route control cable through sealing grommet
and along inside of engine bulkhead to fascia
binnacle.

Secure control cables to engine bulkhead with
retaining clips.

With control lever in closed position, fit inner
cable to lever clevis and fully tighten clevis grub
screw.

Fit outer cable retaining clip and fully tighten
securing bolt.

Fit side cover to control lever assembly. Ensure
fixing screw spacers are positioned between
cover and lever assembly.

Fit side cover to fascia.

Fit control lever knobs.

Fit instrument binnacle.

Reconnect battery.
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HEATER CONTROL CABLE - AIR DISTRIBUTION 7. Remove 2 screws securing control lever
assembly to side cover and remove cover.
Service repair no - 80.10.12 Retain plastic screw spacers fitted between
cover and control lever assembly.
Remove 8. Remove bolt and release outer cable retaining
clip.
1. Disconnect battery. 9. Slacken grub screw and release inner cable from
2. Remove steering wheel. clevis.

10. Remove heater duct assembly. See CHASSIS
AND BODY, Repair, Heater duct assembly

- 0 1 2/
J 11
/
—
12 — o
_ 80M0233
3. Remove steering column nacelle.
4. Remove instrument panel. See
INSTRUMENTS, Repair, Instrument panel 11. Remove 19 screws and lift off heater duct cover.
5. Remove retaining screws and pull off air 12. Slacken vent flap trunnion fixing, release air
distribution and temperature control lever knobs. distribution control cable and remove from
6. Remove 3 screws and detach side cover, heater duct.
complete with control lever assembly. 13. Check condition of foam sealant on heater duct

cover and renew if necessary.

Refit

14. Fit control cable through heater duct cover and
secure to vent flap trunnion. Bend over cable
end to fully secure.

15. Fit heater duct cover.

16. Fit heater duct assembly to fascia bulkhead.
See CHASSIS AND BODY, Repair, Heater
duct assembly

17. Route control cable along fascia bulkhead to
contol lever assembly.

18. With control lever in closed position, secure
cable to clevis.

19. Fit outer cable retaining clip to lever assembly.
20. Fit lever assembly to side cover. Ensure screw
spacers are fitted between cover and lever

assembly.

21. Fit side cover to fascia cowl.

22. Fit control lever knobs.

23. Fitinstrument panel. See INSTRUMENTS,
Repair, Instrument panel

24. Fit steering column nacelle.

REPAIR 5




80 HEATING AND VENTILATION

CONTROL CABLE AND BLOWER MOTOR SWITCH

Service repair no - 80.10.17 - Control cable
Service repair no - 80.10.22 - Blower motor switch

Remove

1. Disconnect battery.

8. Release lever assembly and disconnect 3
blower motor leads, noting their positions.
9. Pull control cable through bulkhead grommet
and out from instrument binnacle cowl.
10. Release retaining clip securing outer cable to
80M0220 lever assembly.
11. Release inner cable from lever peg.

2. From inside engine compartment, release outer NOTE: Renew complete lever assembly if
cable retaining clip at heater unit. A the blower motor switch is faulty.

3. Slacken trunnion fixing and release inner cable
from heater unit flap lever. Refit

4. Release 2 retaining clips securing control cables
to engine bulkhead and heater hoses. 12. Fit control cable to lever assembly peg.

13. Fitretaining clip to secure outer cable.

14. Reconnect blower motor leads.

15. Route cable to rear of instrument panel cowl,
along bulkhead and out through grommet into
engine compartment.

16. Fit lever assembly to instrument panel cowl.
Ensure screw spacers are fitted between cowl
and lever assembly.

17. Fitinstrument binnacle to fascia cowl.

18. With lever in closed position, fit control cable to
heater unit flap lever trunnion.

19. Secure outer cable with retaining clip.

20. Secure control cables to engine bulkhead and
heater hoses with retaining clips.

21. Reconnect battery.

5. Remove 4 screws securing instrument panel to
fascia cowl.

6. Pull instrument binnacle away from fascia to
ease access to control cable.

7. Remove 2 screws securing control lever
assembly to side of fascia binnacle cowl. Retain
plastic screw spacers fitted between cowl and
lever assembly.
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SCHEMATIC LAYOUT OF THE AIR CONDITIONING

SYSTEM
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1. Compressor Al
2. Condenser A2
3. Receiver/drier A3
4. Thermostatic expansion valve F1
5. Evaporator
6. Capillary tube F2
7. Trinary pressure switch
8. Condenser cooling fan - single only F3
9. Compressor high pressure relief valve
10. Sight glass - refrigerant
11. Drying agent - receiver/drier F4
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. Blower motor

F5

Ambient air flow through condenser
Recirclatory air flow through fan and evaporator
Cooled air flow to vehicle interior

High pressure high temperature refrigerant
vapour

High pressure slightly subcooled refrigerant
liquid

High pressure slightly subcooled refrigerant
liquid with moisture, vapour bubbles and foreign
matter removed

Low pressure low temperature mixed liquid and
vapour

Low pressure slightly super heated refrigerant
vapour
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AIR CONDITIONING SYSTEM OPERATION

The air conditioning system provides the means of
supplying cooled and dehumidified, recirculated air to
the interior of the vehicle. The cooling effect is
obtained by blowing air through the matrix of an
evaporator unit which has a variable temperature
control to provide the conditions required inside the
vehicle. The volume of cooled air supplied is
controlled by a variable speed blower.

A sealed system, charged with Refrigerant R134a,
together with a blower unit and evaporator
temperature control combine to achieve the cooled air
condition.

The air conditioning system comprises six major units:

1. An engine-mounted compressor.

2. A condenser mounted in front of the radiator.

3. Arreceiver/drier unit mounted on RH front
valance.

4. Thermostatic expansion valve mounted in front
of the evaporator.

5. An evaporator and blower unit mounted under
the RH side of the fascia panel.

6. Blower and temperature control switches.

These units are interconnected by hoses and pipes
carrying Refrigerant R134a, the evaporator is
seporate from the vehicle ventilation system.

Refrigeration cycle
1. Compressor

The compressor (1), belt driven from the crankshaft
pulley, is brought into operation by an AC switch on
the fascia which when selected engages an
electro-magnetic clutch to operate the compressor,
which pressurises and circulates the refrigerant
through the system. The electro-mechanical clutch
maintains the correct temperature and pressure by
engaging or disengaging to support the system’s
requirements. The clutch action is normally controlled
by a thermostat located at the evaporator (5). The
compressor is of the swashplate type, having fixed
displacement.

Should the temperature at the evaporator (5) fall low
enough for ice to begin to form on the fins, the
thermostat disengages the clutch and also isolates the
cooling fans relays. When the temperature at the
evaporator rises to the control temperature, the clutch
is re-engaged.

Should the system pressure become excessive or
drop sufficiently to cause damage to the compressor
(1) a trinary pressure switch (7), located in the high
pressure line, signals the relay unit to disengage the
clutch. The compressor also has an emergency high
pressure relief valve (9) fitted.

The condenser cooling fan operates continuously
when air conditioning is selected.

2. Condenser

From the compressor, hot high pressure vaporised
refrigerant (F1) passes to the condenser (2), which is
mounted in front of the engine coolant radiator. Ram
air (A1) passing through the condenser (2),
supplemented by the cooling fan (8) mounted in front
of the condenser, cools the refrigerant vapour
sufficiently to form a high pressure slightly subcooled
liquid (F2).

3. Receiver/drier

This liquid then passes to a receiver/drier (3) which
fulfils two functions. It acts as a reservoir and moisture
extractor (11).

A sight glass (10), in the high pressure line, provides a
method of determining the state of the refrigerant
without breaking into the system.

4. Expansion valve

From the receiver/drier (3) the moisture free high
pressure liquid refrigerant (F3) passes through a
thermostatic expansion valve (4). A severe pressure
drop occurs across the valve and as the refrigerant
enters the evaporator space at a temperature of
approximately -5°C, 23°F it boils and vaporises.

2 DESCRIPTION AND OPERATION
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5. Evaporator

As this change of state occurs, a large amount of
latent heat is absorbed. The evaporator is therefore
cooled and as a result heat is extracted from the air
flowing across the evaporator. The air flow is
controlled by the blower fans which can be operated
at various speeds.

To prevent liquid passing through to the compressor,
a capillary tube (6), attached to the outlet pipe of the
evaporator (5) and connected to the thermostatic
expansion valve (4), controls the amount that the
valve opens and closes in relation to the temperature
of the low pressure high temperature refrigerant
vapour (F4) at the outlet. The atomised refrigerant
then passes through the evaporator (5). Fan blown air
(A2) passes through the matrix (A3) of the evaporator
and is cooled by absorption due to the low
temperature refrigerant passing through the
evaporator.

A thermostat is positioned in the airflow leaving the
evaporator to sense the temperature of the exterior
fins. Should ice begin to form, due to a too cold
condition, it will signal to disengage the
electro-mechanical clutch on the compressor (1).

From the evaporator, low pressure, slightly
superheated refrigerant (F5) passes to the
compressor to complete the cycle.

AIR CONDITIONING CONTROL SYSTEM

The air conditioning control system comprises relays,
thermostat, pressure switches, and a control panel.
Together these controls, in conjunction with the
cooling fan, compressor clutch and blower, enable
minimal input to maintain the required environment
inside the vehicle.

Selecting air conditioning provides the added facility of
cooled air available to be mixed with warm air from
the heater system to give the required interior
environmental conditions.

Trinary pressure switch

This switch, located in the high pressure line between
the receiver drier and the expansion valve, monitors
refrigerant pressure and by means of the relay
controls the following system functions:

1. Refrigerant pressure drops below 2.0 bar, 29
Ibf/in? (due to possible leakage), the
compressor’s electro-mechanical clutch is
dis-engaged.

2. When pressure rises above 2.0 bar, 29 Ibf/in? the
compressor’s clutch is re-engaged.

3. Refrigerant pressure rises above 32 bar, 455
Ibf/in? (due to possible blockage), even with
cooling fan operation, the compressor’s
electro-mechanical clutch is dis-engaged.
When the pressure drops below 26 bar, 375
Ibf/in? the compressor clutch is re-engaged.

Condenser cooling fan
The condenser cooling fan operates automatically
whenever the air conditioning system is switched on.

82M0451

1. Blower control

The blower can be operated at various speeds by
turning the blower switch to the required position.
When the blower is switched off, the air conditioning
system will not operate.

2. Temperature control

Rotate the temperature control switch clockwise to
increase the cooling effect. Use in conjuction with the
blower control as required.

DESCRIPTION AND OPERATION 3
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REFRIGERATION SYSTEM FAULTS

For any refrigeration system to function properly all
components must be in good working order. The unit
cooling cycle and the relationship between air
discharge temperature and ambient temperature and
the pressures at the compressor can help to
determine proper operation of the system.

The length of any cooling cycle is determined by such
factors as ambient temperature and humidity,
thermostat setting, compressor speed and air leakage
into the cooled area, etc. With these factors constant,
any sudden increase in the length of the cooling cycle
would be indicative of abnormal operation of the air
conditioner.

The low and high side pressures at the compressor
will vary with changing ambient temperature, humidity,
in-car temperature and altitude.

The following items should be checked before
operating the system:

Compressor drive belt tension.

Compressor magnetic clutch operation.
Condenser fan operation.

Condenser fins, dirt will cause poor cooling and
higher operating temperatures.

PonE

System check

The following conditions should be checked after
operating the system for several minutes:

1. All high pressure lines and components should
be hot to the touch.

2. All low pressure lines should be cool to the
touch.

3. Inlet and outlet temperatures at the receiver/drier
should be at the same temperature (warm). Any
very noticeable temperature difference indicates
a blocked receiver/drier.

4. Heavy frost on the inlet to the expansion valve
may indicate a defective valve or moisture in the
system.

5. Evaporation air temperature will vary with
ambient temperature and humidity. As humidity
increases the outlet temperature will be higher.

FAULT DIAGNOSIS 1
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GENERAL PRECAUTIONS

REMEDIAL ACTIONS

The refrigerant used in the air conditioning system is
HFC (Hydrofluorocarbon) R134a.

WARNING: R134ais a hazardous liquid

and when handled incorrectly can cause

serious injury. Suitable protective clothing
must be worn when carrying out servicing
operations on the air conditioning system.

WARNING: R134ais odourless and

colourless. Do not handle or discharge in

an enclosed area, or in any area where the
vapour or liquid can come in contact with naked
flame or hot metal. R134a is not flammable, but
can form a highly toxic gas.

WARNING: Do not smoke or weld in areas

where R134ais in use. Inhalation of

concentrations of the vapour can cause
dizziness, disorientation. uncoordination,
narcosis, nausea or vomiting.

WARNING: Do not allow fluids other than

R134a or compressor lubricant to enter the

air conditioning system. Spontaneous
combustion may occur.

WARNING: R134a splashed on any part of

the body will cause immediate freezing of

that area. Also refrigerant cylinders and
replenishment trolleys when discharging will
freeze skin to them if contact is made.

WARNING: The refrigerant used in an air

conditioning system must be reclaimed in

accordance with the recommendations
given with a Refrigerant Recovery Recycling
Recharging Station.

NOTE: Suitable protective clothing

comprises: Wrap around safety glasses or

helmet, heatproof gloves, rubber apron or
waterproof overalls and rubber boots.

1. If liquid R134a strikes the eye, do not rub it.
Gently run large quantities of eyewash over the
eye to raise the temperature. If eyewash is not
available cool, clean water may be used. Cover
eye with clean pad and seek immediate medical
attention.

2. If liquid R134a is splashed on the skin run large
quantities of water over the area as soon as
possible to raise the temperature. Carry out the
same actions if skin comes into contact with
discharging cylinders. Wrap affected parts in
blankets or similar material and seek immediate
medical attention.

3. If suspected of being overcome by inhalation of
R134a vapour, seek fresh air. If unconscious,
remove to fresh air, apply artificial respiration
and/or oxygen and seek immediate medical
attention.

NOTE: Due to its low evaporating
A temperature of -30°C, -22°F R134a should
be handled with care.

container to be heated by a direct flame or

to be placed near any heating appliance. A
refrigerant container must not be heated above
50°C, 122°F.

g WARNING: Do not allow a refrigerant

WARNING: Do not leave a container of

refrigerant without its cap fitted. Do not

transport a container of refrigerant that is
unrestrained, especially in the boot of a car.

ADJUSTMENT 1
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SERVICING PRECAUTIONS

Care must be taken when handling refrigeration
system components. Units must not be lifted by their
hoses, pipes or capillary lines. Hoses and lines must
not be subjected to any twist or stress. Ensure that
hoses are positioned in their correct run before fully
tightening the couplings, and ensure that all clips and
supports are used. Torque wrenches of the correct
type must be used when tightening refrigerant
connections to the stated value. An additional spanner
must be used to hold the union to prevent twisting of
the pipe.

Before connecting any hose or pipe ensure that
refrigerant oil is applied to the seat of the new '0’ ring
but not to the threads.

Check the oil trap for the amount of oil lost.

All protective plugs on components must be left in
place until immediately prior to connection.

The receiver/drier contains desiccant which absorbs
moisture. It must be positively sealed at all times.

CAUTION: Whenever the refrigerant

system is opened, the receiver/drier must

be renewed immediately before evacuating
and recharging the system.

Use alcohol and a clean cloth to clean dirty
connections. Ensure that all new parts fitted are
marked for use with R134a.

Refrigerant oil
Use the approved refrigerant lubricating oil - Nippon

Denso ND-OIL 8.

CAUTION: Do not use any other type of
& refrigerant oil.

Refrigerant oil easily absorbs water and must not be
stored for long periods. Do not pour unused oil back
into the container.

When renewing system components, add the
following quantities of refrigerant oil:

CONAENSEr ....coevvvieieeeeeieeeeeeeeee e, 40ml, 1.4 fl oz
Evaporator ........cccccceeeieeiiinniiiieeeeeen 80ml, 2.8 fl oz
Pipe or hoSe ........eeeeviiiiiiiiiiiieecee, 20ml, 0.7 fl oz
Receiver/drier......cccoooeveeviiiiiieeeeiiin, 20ml, 0.7 fl oz

Total refrigerant oil in system = 180ml, 6.3 fl oz

A new compressor is sealed and pressurised with
Nitrogen gas. Slowly release the sealing cap, gas
pressure should be heard to release as the seal is
broken.

NOTE: A new compressor should always

have its sealing caps in place and these

must not be removed until immediately
prior to fitting

Fitting a new compressor

A new compressor is supplied with an oil fill (X) of
180ml, 5.3 fl oz.

A calculated quantity of oil must be drained from a
new compressor before fitting.

To calculate the quantity of oil to be drained:

1. Remove sealing plugs from the OLD
compressor.

2. Invert compressor and gravity drain oil into
measuring cylinder. Rotating the compressor
clutch plate will assist complete draining.

3. Note the quantity of oil drained (Y).

4. Calculate the quantity (Q) of oil to be drained
from the NEW compressor using the following
formula:

X-(Y+20ml,0.7floz)=Q

Rapid refrigerant discharge

When the air conditioning system is involved in
accident damage and the circuit is punctured, the
refrigerant is discharged rapidly. The rapid discharge
of refrigerant will also result in the loss of most of the
oil from the system. The compressor must be
removed and all the remaining oil in the compressor
drained and refilled as follows:

1. Gravity drain all the oil, assist by rotating the
clutch plate (not the pulley).

2. Refill the compressor with 130ml, 4.6 fl oz of
new refrigerant oil.

3. Plug the inlet and outlet ports.

Servicing Equipment

The following equipment is required for full servicing
of the air conditioning system.

Recovery, recycling and charging station
- Leak detector
- Thermometer +20°C to -60°C, 70°F to -70°F
- Safety goggles and gloves

2 ADJUSTMENT
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REFRIGERANT RECOVERY, RECYCLING,
RECHARGING

Service repair no - 82.30.20/01

WARNING: The air conditioning system is

charged with a high pressure, potentially

toxic refrigerant. Repairs or servicing must
only be carried out by an operator familiar with
both the vehicle system and the charging and
testing equipment.

All operations must be carried out in a
well-ventilated area away from open flame and
heat sources.

Always wear safety goggles and gloves when
opening refrigerant connections.

WARNING: Wear eye and hand safety

protection. Open connections slowly in

case liquid or pressure is present. Allow to
bleed off slowly.

CAUTION: Overcharging air conditioning
system will cause excessive head
pressure.

An air conditioning portable Refrigerant Recovery
Recycling Recharging Station for use with R134a
refrigerant incorporates all the features necessary to
recover refrigerant R134a from the air conditioning
system, to filter and remove moisture, to evacuate and
recharge with the reclaimed refrigerant. The unit can
also be used for performance testing and air
conditioning system analysis.

The operator must adhere to the equipment
manufacturers’ instructions.

Recovery and recycling

1. Connect a Refrigerant Station to the high and
low pressure servicing connections.

2. Operate the refrigerant recovery system
according to the manufacturers instructions.

3. Measure the amount of oil discharged from the
system. Add an equal amount of new refrigerant
oil to compressor before evacuation sequence.

WARNING: Refrigerant must always be

recycled before reuse, to ensure that the

purity of the refrigerant is high enough for
safe use in the air conditioning system. Recycling
should always be carried out with equipment
which is design certified by Underwriter
Laboratory Inc. for compliance with SAE-J1991.
Other equipment may not recycle refrigerant to
the required level of purity.

A R134a Refrigerant Recovery Recycling
Recharging Station must not be used with any
other type of refrigerant.

Refrigerant R134a from domestic and commercial
sources must not be used in motor vehicle air
conditioning systems.

Evacuation and recharging

1. Add refrigerant oil to compressor if necessary.
2. Renew the receiver/drier.

CAUTION: When a major repair has been
carried out, a leak test should be carried
out using inert gas.

3. Connect a Refrigerant Station to the high and
low pressure servicing connections.

CAUTION: Whenever the refrigerant

system is opened, the receiver/drier must

be renewed immediately before evacuating
and recharging the system.

ADJUSTMENT 3
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4. Operate the refrigerant evacuation system
according to the manufactures instructions.

NOTE: If the vacuum reading is below 700

mm Hg, 28 in Hg after 15 minutes, suspect

a leak in the system. Partially recharge the
system and check for leaks using an electronic
leak tester. Check suction lines first, then run the
compressor for 5 minutes and then check the high
pressure lines.

CAUTION: The system must be Evacuated

immediately before recharging

commences. Delay between Evacuation
and Recharging is not permitted.

5. Operate the refrigerant recharging system
according to the manufacturer’s instructions.

Refrigerant to charge system = 900 * 30gm, 32
+1oz

6. If the full charge has not been accepted by the
system, start the engine and run it at 1500
rev/min for a minimum of 2 minutes.
Switch on the air conditioning system, open the
vehicle windows, set the temperature control to
cold and switch the blower to maximum speed.

7. Consult Refrigerant Station Manual for correct
procedure to complete the charge.

8. Carry out the air conditioning system
performance test.

LEAK TEST SYSTEM

The following instructions refer to an electronic type
Refrigerant Leak Detector for use with R134a, which
is the safest and most sensitive.

CAUTION: When a major repair has been
carried out, a leak test should be carried
out using an inert gas (see below).

1. Place the vehicle in a well ventilated area but
free from draughts, as leakage from the system
could be dissipated without detection.

2. Follow the instructions issued by the
manufacturer of the particular leak detector
being used.

3. Commence searching for leaks by passing the
detector probe around all joints and components,
refrigerant gas is heavier than air.

4. Insert the probe into an air outlet of the
evaporator or into the evaporator drain tube.
Switch the air conditioning blower on and off at
intervals of ten seconds. Any leaking refrigerant
will be gathered in by the blower and detected.

5. Insert the probe between the magnetic clutch
and compressor to check the shaft seal for
leaks.

6. Check all service valve connections, valve plate,
head and base plate joints and back seal plate.

7. Check the condenser for leaks at the pipe
unions.

8. If any leaks are found, the system must be
discharged before rectification.

9. Rectify any leaks and recheck for leaks during
evacuation prior to charging.

Leak test using inert gas
Use Nitrogen or Helium gas.
1. Connect gas line to recharging station.

2. Pressurise system to 3 bar, 45 Ibf/in%
3. Carry out leak test as above.

4 ADJUSTMENT
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AIR CONDITIONING SYSTEM - PERFORMANCE 4. Insert dry bulb thermometer into cold air outlet
TEST and position dry and wet bulb thermometer close
to outside air inlet.
WARNING: R134a is hazardous See Do not spill water from the wet thermometer
Repair, General Precautions . (psychrometer).
5. Start engine and run it at 1500 rev/min for 10
Carry out this test with bonnet and doors or windows minutes with air conditioning switched on.
open, air conditioning switched on, temperature 6. Read both pressure gauges and thermometers.
control set to cold and blower at maximum speed. Set Check readings against table below with
the air supply control to supply fresh air. humidity between 60% and 80%.
7. Switch off air conditioning, stop engine,
1. Close low pressure valve on refrigerant station. disconnect test equipment.

2. Close high pressure valve on refrigerant station.
3. Connect a Refrigerant Station to the high and
low pressure servicing connections.

Performance range

Intake temperature Outlet temperature Low pressure High pressure

68 °F 41 - 50°f 20 - 23 Ibf/in? 116 - 190 Ibf/in?

20°C 5-10°C 1.4-1.6 bar 8.0 - 13 bar

75°F 45 - 60°F 21 - 28 Ibf/in? 130 - 200 Ibf/in?

25°C 7-15°C 1.5-2.0 bar 9.0 - 14 bar

85°F 46 - 68°F 26 - 40 Ibf/in? 190 - 230 Ibf/in?

30°C 8-20°C 1.8-2.8 bar 13- 16 bar

95°F 52 - 72°F 36 - 52 Ibf/in? 230 - 270 Ibf/in?

35°C 11 - 22°C 2.5-3.5bar 16 - 19 bar

Table 1

Ambient Compound Gauge High Pressure
Temperature Readings Gauge Readings

°C °F bar Ibf/in? bar Ibf/in?
16 60 1,3-1,4 15-20 6,9-10,3 100-150
27 80 1,4-1,7 20-25 9,7-13,1 140-190
38 100 1,7-2,1 25-30 12,4-15,5 180-225
43 110 2,1-2,4 30-35 14,8-17,2 215-250
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SYSTEM TEST

1.

Place the vehicle in a ventilated, shaded area
free from excessive draught, with the doors and
windows open.

. Check that the surface of the condenser is not

restricted with dirt, leaves, flies, etc. Do not
neglect to check the surface between the
condenser and the radiator. Clean as necessary.

. Switch on the ignition and the air conditioner air

flow control. Check that the blower is operating
efficiently at low, medium and high speeds.
Switch off the blower and the ignition.

. Check that the evaporator condenserate drain

tube is open and clear.

. Check the tension of the compressor driving belt,

and adjust if necessary.

Inspect all connections for the presence of
refrigerant oil. If oil is evident, check for leaks,
and repair as necessary.

NOTE: The compressor oil is soluble in
Refrigerant R134a and is deposited when
the refrigerant evaporates from a leak.

.

10.
11.

12.
13.

14.

15.

Start the engine.

Set the temperature controls to cold and switch
the air conditioner blower control on and off
several times, checking that the magnetic clutch
on the compressor engages and releases each
time.

With the temperature control at maximum
cooling and the blower control at high speed,
warm up the engine and fast idle at 1000
rev/min.

Repeat at 1800 rev/min.

Gradually increase the engine speed to the high
range and check the sight glass at intervals.
Check for frosting on the service valves.

Check the high pressure hoses and connections
by hand for varying temperature. Low
temperature indicates a restriction or blockage at
that point.

Switch off the air conditioning blower and stop
the engine.

If the air conditioning equipment is still not
satisfactory, carry out a pressure test as
previously described in this section.

ADJUSTMENT
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COMPRESSOR

Service repair no - 82.10.20
Remove

1. Disconnect battery negative lead.

2. Recover refrigerant from system. See
Adjustment, refrigerant recovery recycling
recharging

3. Remove 2 bolts securing hose flanges to
compressor.

WARNING: Wear eye and hand protection

when disconnecting components

containing refrigerant. Plug all exposed
connections immediately.

Disconnect high pressure pipe from compressor.
Disconnect low pressure pipe from compressor.
Remove 'O’ ring from each flange.
Disconnect multiplug from compressor clutch
fly-lead
8. Release drive belt from compressor pulley. See
ELECTRICAL, Repair, Auxiliary drive belt
9. Remove 4 bolts securing compressor to
mounting bracket.
10. Remove compressor from mounting bracket.

NoagaA

Refit

11. New compressor: Drain oil from new compressor
outlet port. Drain and measure oil equal to
amount drained from old compressor, add 30 ml,
1 oz extra to this amount and refill new
compressor through outlet port.

12. Locate compressor in mounting bracket, fit bolts
and tighten to 25 Nm, 18 Ibf ft.

13.
14.

15.

16.

17.

18.
19.

20.

Connect multiplug to fly-lead.

Fit NEW 'O’ rings to each pipe flange, lubricate
with refrigerant oil.

Engage pipe flanges, fit bolts and tighten to 10
Nm, 7 Ibf ft.

Fit compressor drive belt. See ELECTRICAL,
Repair, Auxiliary drive belt

Recharge refrigerant system. See Adjustment,
refrigerant recovery recycling recharging
Reconnect battery negative lead.

Leak test disturbed joints. See Adjustment,
leak test system

Carry out system test. See Adjustment,
System test

CONDENSER FAN

Service repair no - 82.15.01

Remove

1.

Refit

N o

Remove grille panel. See CHASSIS AND
BODY, Repair, grille panel

Disconnect multiplug from condenser fan
fly-lead.

Withdraw fly-lead from between radiator and
panel.

Remove nuts securing fan to condenser
brackets.

Remove fan assembly.

Position fan on brackets and secure with nuts.
Pass fly-lead through and connect to multiplug.
Fit grille panel. See CHASSIS AND BODY,
Repair, grille panel

REPAIR 1
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CONDENSER

Service repair no - 82.15.07
Remove

1. Disconnect battery negative lead.

2. Recover refrigerant from system. See
Adjustment, refrigerant recovery recycling
recharging

3. Remove condenser fan. See condenser fan

—_—
—_—

%

82M0447 9

4. Remove 4 bolts securing cross-braces to top

panel and chassis brackets.

Remove 2 cross-braces.

6. Using a backing spanner, loosen union nut
securing inlet pipe to condenser and disconnect.

7. Using a backing spanner, loosen union nut
securing outlet pipe to condenser and
disconnect.

8. Remove and discard 'O’ ring from each union.

o

2 CAUTION: Plug the connections.

WARNING: Wear eye and hand protection
when disconnecting components
containing refrigerant.

9. Remove 4 screws securing lower brackets to
condenser.
10. Remove 4 bolts securing brackets to top panel.

11. Release pipes and remove condenser assembly.

Do not carry out further dismantling if
component is removed for access only.
12. Transfer brackets to new condenser.

Refit

13.

14.

15.
16.
17.
18.

19.
20.

21.
22,

23.

Fit NEW 'O’ rings to each union, lubricate with
refrigerant oil. New condenser, add 40 ml, 1 fl oz
refrigerant oil.

Add 40 ml, 1 fl oz of refrigerant oil to new
condenser.

Position condenser and engage pipes.

Secure brackets to top panel.

Secure lower brackets to condenser.

Using a backing spanner, tighten union nuts
securing pipes to condenser.

Fit condenser fan. See condenser fan
Recharge refrigerant system. See Adjustment,
refrigerant recovery recycling recharging
Reconnect battery negative lead.

Leak test disturbed joints. See Adjustment,
leak test system

Carry out system test. See Adjustment,
System test
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RECEIVER DRIER

Service repair no - 82.17.01
Remove

CAUTION: If receiver drier is to be refitted,

the ports must be blanked off immediately

on disconnection. Exposed life of unit is
15 minutes.

=

Disconnect battery negative lead.

2. Recover refrigerant from system. See
Adjustment, refrigerant recovery recycling
recharging

WARNING: Wear eye and hand protection
when disconnecting components
containing refrigerant.

82M0438

3. Clean area around receiver drier connections.
4. Disconnect multiplug from trinary switch.
5. Remove trinary switch from receiver drier.

6
7
8

CAUTION: Plug the connections.
. Disconnect 2 pipe unions from receiver drier.
. Fully loosen clip securing receiver drier to

bracket.
9. Remove receiver drier from clip.

. Remove and discard 'O’ rings from pipe flanges.

Refit

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

Fit NEW 'O’ ring to each pipe flange, lubricate
with refrigerant oil.

Add 20ml, 0.7 fl oz of refrigerant oil to NEW
receiver drier.

Position receiver drier in clip, tighten clip but do
not clamp.

Engage pipes and tighten unions to 6 Nm, 4.5
Ibf ft .

Fit trinary switch to receiver drier and tighten to
11INm, 8 Ibf ft.

Connect multiplug to trinary switch.

Tighten receiver drier clamp.

Evacuate and recharge air conditioning system.
See Adjustment, refrigerant recovery
recycling recharging

Perform a leak test on disturbed joints.

Carry out system test. See Adjustment,
System test

REPAIR
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TRINARY PRESSURE SWITCH

RELAY - FAN INTERLOCK

Service repair no - 82.20.04
Remove

1. Disconnect battery negative lead.

2. Recover refrigerant from system. See
Adjustment, refrigerant recovery, recycling,
recharging

82M0440

3. Access below front RH of vehicle: Disconnect
multiplug from switch.
4. Remove switch from adaptor.

WARNING: Wear eye and hand protection
when disconnecting components
containing refrigerant.

5. Remove 'O’ ring from switch and discard.

Refit
6. Lubricate NEW 'O’ ring with refrigerant oil and fit
to switch.
7. Fit switch to adaptor and tighten to 11 Nm, 8 Ibf
ft.

8. Connect multiplug.

9. Evacuate and recharge air conditioning system.
See Adjustment, Refrigerant recovery,
recycling, recharging

10. Reconnect battery negative lead.
11. Carry out system test. See Adjustment,
System test

Service repair no - 82.20.08

Remove

1. Lever under each bottom corner and extract cold

air vents from bezel, 1 from LH side and 2 from
RH side.

. Remove screw securing underside of bezel to

panel

. Remove 3 screws securing inside of bezel to

panel
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RELAY - CONDENSER FAN

Service repair no - 82.20.09

Remove

1. Disconnect multiplug from relay.

NOTE: Connector wiring: B/S, N/P, N/S,
N/W

2. Release securing screw and remove relay from
side of evaporator casing.

4—o _
Refit
3. Fit screw and secure relay to side of casing.
4. Connect multiplug to relay.
5. Carry out system test. See Adjustment,
82M0429 System test

Lift bezel away from evaporator casing
Withdraw capillary tube from evaporator fins.
Disconnect multiplug from fan interlock relay.
Remove securing screw and remove relay from
rear of bezel.

NoagaA

Refit

©

Fit screw and secure relay to rear of bezel.
9. Connect multiplug to fan interlock relay.

10. Position bezel assembly and insert capillary tube
60 mm, 2.5 in into evaporator fins.

11. Fit bezel assembly to panel and above
evaporator casing, secure with screws.

12. Fit cold air vents.

13. Carry out system test. See Adjustment,

System test
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CONTROL SWITCHES

RESISTOR UNIT

Service repair no - 82.20.10 - Temperature Control
Switch

Service repair no - 82.20.11 - Fan Switch

Remove

1. Remove fascia duct bezel. See fascia duct

bezel
\ 4/
) z
2 |—3
e
82M0441 2

Pull control knobs from switches.
Remove switch panel.

Remove nut securing switch to bezel.
Remove switch.

aprwdn

2 NOTE: Fan switch to left.

Refit

6. Fit temperature control switch. Position capillary
tube inside duct to RH side.

7. Fit and tighten nut securing switch to bezel.

8. Fit switch panel.

9. Fit control knobs.

0. Fit fascia duct bezel. See fascia duct bezel;
Refit

11. Carry out system test. See Adjustment,

System test

Service repair no - 82.20.26
Remove

2 NOTE: Access below evaporator unit.

82M0449

1. Loosen outer screw securing resistor unit to
clamp.

Rotate resistor on motor.

3. Disconnect Lucars from resistor unit.

n

2 NOTE: Resistor wires: G, U,Rand O

4. Remove screws securing resistor to clamp.
5. Remove resistor unit and clamp.

Refit

6. Position clamp over motor and place resistor,
terminals downward, onto motor.
7. Fit screws and tighten inner screw only.
Fit Lucars to resistor unit, in correct sequence.
9. Rotate resistor to fitted position and tighten outer

screw.

10. Carry out system test. See Adjustment,
System test

©
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RELAY - EVAPORATOR BLOWER FASCIA DUCT BEZEL
Service repair no - 82.20.27 Service repair no - 82.20.79
Remove Remove

1. Disconnect multiplug from relay.

2 NOTE: Connector wiring: B, G, N, S/P

2. Release securing screw and remove relay from
side of evaporator casing.

Refit

3. Fit screw and secure relay to side of casing.
4. Connect multiplug to relay.
5

. Carry out system test. See Adjustment, 1. Lever under each bottom corner and remove
System test cold air vents from bezel.
2. Remove screw securing underside of bezel to
panel.
3. Remove 3 screws securing inside of bezel to
RELAY - COMPRESSOR panel.
Service repair no - 82.20.51 ' 7
Remove % '
1. Disconnect multiplug from relay.
NOTE: Connector wiring: G, B/W, N/R, N/W : ,
AN J) g 50
2. Release securing screw and remove relay from ‘
side of evaporator casing. }
Refit
4—
3. Fit screw and securing relay to side of casing.
4. Connect multiplug to relay.
5. Carry out system test. See Adjustment,
System test
82M0429

Lift bezel away from evaporator casing.
Withdraw capillary tube from evaporator fins.
Disconnect multiplug from fan interlock relay.
Remove 2 screws securing cover to rear of
bezel.

No oA
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Refit

17. Position bezel assembly and connect multiplug
to fan switch.

18. Connect Lucars to temperature control switch.

19. Position capillary tube to RH side of bezel.

20. Fit screws securing cover to rear of bezel.

21. Connect multiplug to fan interlock relay.

22. Position bezel assembly and insert capillary tube
60 mm, 2.5 in into evaporator fins

23. Fit bezel assembly to panel and above

82M0430 evaporator casing, secure with screws.

24. Fit cold air vents.

25. Carry out system test. See Adjustment,

8. Disconnect 2 Lucars from temperature control System test
switch.
9. Disconnect multiplug from fan switch.
10. Remove bezel assembly.

Do not carry out further dismantling if component
is removed for access only.

82M0431 11

11. Pull control knobs from switches.

12. Remove switch panel.

13. Remove nuts securing switches to bezel.
14. Remove temperature control switch.

15. Remove fan switch.

16. Transfer components to new panel.
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EXPANSION VALVE

BLOWER MOTOR ASSEMBLY

Service repair no - 82.25.01

Remove

1.
2.

Refit

8.

9.

10.
11.

12.
13.

14.
15.
16.

Remove evaporator. See evaporator

Using a backing spanner, loosen union nut and
remove high pressure pipe.

Discard 'O’ ring.

Pull insulation away from capillary tube coil and
low pressure pipe.

Loosen clip and withdraw capillary tube coil from
low pressure pipe.

Loosen capillary tube union and disconnect
union from low pressure pipe. Discard 'O’ ring.

. Using a backing spanner, loosen union nut and

remove expansion valve from pipe. Discard 'O’
ring.

Lubricate NEW 'O’ rings with refrigerant oil and
fit to pipe ends.

Fit expansion valve to pipe, DO NOT tighten
union nut.

Connect capillary tube and tighten union nut.
Position capillary tube coil on low pressure pipe
and secure with clip.

Wrap capillary coil and union with 'Prestite’ tape.
Connect high pressure pipe to expansion valve,
carefully align with low pressure pipe and tighten
union nut.

Tighten expansion valve union nut.

Fit evaporator. See evaporator, Refit

Carry out system test. See Adjustment,
System test

Service repair no - 82.25.14

Remove

1.
2.
3.

o

Remove evaporator. See evaporator

Move passenger seat fully rearward.

Position evaporator unit above centre console
and seat panel.

82M0434

Disconnect Lucars (B and O wires) from blower
motor.

Remove screws securing blower units to casing.
Release blower unit flanges from casing, sealed
with sealant.

Disconnect Lucars from resistor unit.

2 NOTE: Wire positions: G, U and R wires.

8.

Remove blower motor unit.

Do not carry out further dismantling if component
is removed for access only.

9.

10.
11.

Remove screws securing resistor unit to blower
motor. Note alignment of resistor unit.

Remove resistor unit and bracket.

Fit resistor unit to blower motor.

REPAIR 9




82

AIR CONDITIONING

Refit

12.
13.

14.
15.

16.
17.
18.

Clean sealant from blower flanges.

Apply a bead of Silicone Sealant around each
blower flange.

Connect Lucars to resistor unit in correct order.
Position blower flanges on evaporator casing
and secure with screws.

Connect Lucars (B and O wires) to blower motor.
Fit evaporator. See evaporator

Carry out system test. See Adjustment,
System test

EVAPORATOR

Service repair no - 82.25.20

Remove

1.
2.

10

Disconnect battery negative lead.

Recovery refrigerant from air conditioning
system. See Adjustment, Refrigerant
recovery recycling recharging

Remove fascia duct bezel. See fascia duct
bezel

82M0442

Remove 3 nuts securing evaporator casing to
mounting bracket.

Disconnect drain tube from drain pipe on LH side
of casing.

Position 2 heater hoses to side of air intake tube.

WARNING: Wear eye and hand protection
when disconnecting components
containing refrigerant.

7.

Using a backing spanner, loosen union nut from
evaporator return pipe and disconnect. Discard
'O’ ring.

Using a backing spanner, loosen union nut from
evaporator feed pipe and disconnect. Discard 'O
ring.

2 CAUTION: Plug the connections.

9.

10.

11.
12.

Ease 2 evaporator studs from their rubber
bushes, release grommet from bulkhead,
withdraw pipes from aperture and position
evaporator unit on floor.

82M0444

Remove screw securing harness 'P’ clip to rear
of casing.

Disconnect Lucar (B wire) from motor.
Disconnect Lucars (G, U, and R wires) from
resistor unit.

REPAIR




AIR CONDITIONING

13.

14.

15.

16.
17.
18.
19.

20.

21.

22,

23.

82M0445

Remove screw securing mounting bracket flange
to casing.

Remove screws securing each end of blower
flanges to upper casing.

Remove 6 screws securing upper to lower
casing.

82M0446

Remove tape sealing air duct inside casing.
Release tape sealing pipes to casing.

Cut through sealant along casing joint and
gaskets.

Ease upper from lower casing and remove upper
casing.

Lift evaporator unit from lower casing. Do not
carry out further dismantling if component is
removed for access only.

Using a backing spanner, loosen union nut from
pipe and remove high pressure pipe. Discard 'O’
ring.

Loosen clip and withdraw capillary tube coil from
low pressure pipe and withdraw coil from pipe.
Loosen capillary tube union nut and disconnect
from low pressure pipe.Discard 'O’ ring.

24,

Refit

25,

26.

27.
28.

29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45,

46.
47.
48.
49,

50.
51.
52.

Using a backing spanner, loosen union nut and
remove expansion valve from pipe. Discard 'O’
ring.

Lubricate NEW 'O’ rings with refrigerant oil and
fit to pipe ends.

Fit expansion valve to pipe, DO NOT tighten
union nut.

Connect capillary tube and tighten union nut.
Position capillary tube coil on low pressure pipe
and secure with clip.

Wrap capillary coil and union with prestite tape.
Connect high pressure pipe to expansion valve,
carefully align with low pressure pipe and tighten
union nut.

Tighten expansion valve union nut.

Position evaporator unit in lower casing, align
bracket and engage blower flange screws, DO
NOT tighten.

Position upper casing, engage lower casing
flange and secure with screws. Ensure mounting
bracket screw engages evaporator bracket.
Tighten blower flange screws.

Apply Silicone sealant to casing joint and
insulating tape to seal pipes to casing.

Apply sealing tape around air duct joint.
Position evaporator unit in footwell.

Connect multiplugs to compressor relays and
secure harness P’ clip.

Connect Lucars (G, U, and R) to resistor unit
and (B) to motor.

Lift evaporator, insert pipes into aperture and
engage mounting studs.

Connect drain tube to pipe.

Fit grommet into aperture.

Lubricate NEW 'O’ rings with refrigerant oil and
fit to

Carry out a functional check. joints.

Using a backing spanner, engage high pressure
pipe and tighten union nut.

Using a backing spanner, engage low pressure
pipe and tighten union nut.

Fit nuts and secure evaporator casing to
mounting bracket.

Fit fascia duct bezel. See fascia duct bezel
Evacuate and recharge air conditioning system.
See Adjustment, refrigerant recovery
recycling recharging

Reconnect battery negative lead.

Perform leak test on disturbed joints

Carry out system test. See Adjustment,
System test

REPAIR | 11




82  AIRCONDITIONING

WIRING HARNESS - SUPPLEMENTARY

Service repair no - 86.70.23
Remove

1. Remove evaporator. See evaporator

82M0437

2. Remove nut and release earth eyelet from
fender.

3. Disconnect multiplug from compressor fly-lead.

4. Remove 4 ties securing harness to air
conditioning hoses.

5. Remove tie securing harness to engine harness.

6. Above chassis front crossmember, disconnect
multiplug from condenser fan fly-lead.

7. Disconnect multiplug from trinary switch.

8. Release ties securing harness to pipes.

[

28

Z=

82M0435

9. Remove 4 screws securing fusebox cover to
centre console.
10. Remove cover.

82M0436

11. Disconnect multiplug from main harness.

12. Remove screw securing earth eyelet to fusebox
bracket.

13. Pull harness from between centre console and
bulkhead.

14. Remove grommet from harness.

15. Remove 'P’ clip from harness.

16. Extract harness from front of engine
compartment and pass through bulkhead into
footwell area. Remove air conditioning harness.

12 | REPAIR




AIR CONDITIONING

Refit

17.

18.
19.

20.
21.
22,

23.

24,
25,
26.

27.
28.
29.
30.

Position harness in footwell and route harness
into engine bay, follow evaporator and receiver
drier hoses to receiver drier.

Fit grommet and 'P’ clip to harness.

Position harness between centre console and
bulkhead with multiplugs in fusebox area.
Secure earth eyelet to fusebox bracket.
Connect multiplugs to main harness.

Position switch harness to RH side of console, fit
fusebox cover and secure with screws.
Connect multiplug to trinary switch and
condenser fan fly-lead.

Secure earth eyelet to fender.

Connect multiplug to compressor fly-lead.
Secure harness to air conditioning hoses with
ties.

Secure harness to engine harness with tie.

Fit evaporator. See evaporator

Perform leak test on disturbed joints

Carry out system test. See Adjustment,
System test

REPAIR

13



AIR CONDITIONING

TORQUE VALUES

Air conditioning Nm Ibf ft
Compressor to mounting bracket ...........cccocieeiiiiiiienens 25 18
Compressor pipe flange bolts ..., 10 7
Receiver drier union bolts .........ccccooiiieiiiiiiie 6 4.5
Trinary pressure SWitCh ..., 11 8
Pressure pipe union NUtS - M16 .........cccooviviieiinniiineene 14 10
Discharge pipe union nuts - M22 .........cccocoveiiiniiineen 22 16
Suction pipe union NUES - M24 ........cooiieiiiiiiiiieeeiiieeeeee 33 24

SPECIFICATIONS, TORQUE 1




WIPERS AND WASHERS

WINDSCREEN WIPER MOTOR AND DRIVE RACK

Service repair no - 84.15.09
Service repair no - 84.15.12 - Wiper Motor

Remove

1. Disconnect battery.

2. Remove wiper arms. See Windscreen wiper
arms

3. Remove fascia duct bezel. See AIR

CONDITIONING, Repair, Fascia duct bezel

Remove screw securing door check strap cover.

Remove door check strap cover.

ok

84M0269

6. Remove 3 screws and withdraw wiper motor
cover. Disconnect instrument illumination switch
multi-plug.
Disconnect multi-plug from wiper motor.
8. Disconnect wiper motor earth lead. (Not
applicable on 97 MY vehicles).
9. Lift rubber sleeve and slacken wiper motor to
drive tube nut.
10. Remove 2 screws and release wiper motor
retaining strap.
11. Fully unscrew tube nut.
12. Pull wiper motor and drive rack clear of tube and
retrieve mounting pad and earth tag.

~

Do not carry out further dismantling if component
is removed for access only.

13. Remove 4 screws and lift off gearbox cover.

14. Remove circlip and small plain washer securing
connecting rod.

15. Remove connecting rod and disconnect drive
rack.

f’@ 10

10
16387 -

Refit

NOTE: Use Ragosine Listate Grease to
lubricate gear wheel teeth, connecting rod
pin and cable rack.

16. Ensure large flat washer is in place over
crankpin.

17. Connect drive rack to pin and fit connecting rod
over crankpin and secure with small plain
washer and circlip.

18. Fit gearbox cover and secure with screws.

19. Feed wiper motor drive rack into tube until fully
seated.

20. Loosely fit drive tube securing nut.

21. Fit wiper motor securing strap and mounting
pad. Align motor and tighten fixing screws.

22. Fully tighten tube nut and fit rubber sleeve.

23. Reconnect earth lead and multi-plug.

24. Fit wiper blades. See Windscreen wiper arms

25. Reconnect battery and test operation of wiper
motor and drive assembly. If necessary, adjust
position of wiper blades.

26. Fit instrument illumination switch multi-plug.

27. Fit cover and door check strap cover.

28. Refit fascia duct bezel. See AIR
CONDITIONING, Repair, Fascia duct bezel

REPAIR 1




84  WIPERS AND WASHERS

WINDSCREEN WIPER ARMS

WINDSCREEN WIPER/WASHER SWITCH

Service repair no - 84.15.01

Remove

1.
2.

3.

Pull wiper arm away from windscreen.

Using a small screwdriver, hold back spring clip
which retains arm to spindle adaptor.

Pull wiper arm from splined adaptor.

ST3340M

Refit

4,

5.

Switch wiper motor to 'park’ position, with grub
screw retaining adaptor, uppermost.

Push arm on to adaptor ensuring that wiper
blade is just clear of windscreen surround
rubber.

. Operate wipers and, if necessary, adjust position

of arms.

Service repair no - 84.15.34

For remove and refit procedure See ELECTRICAL,
Repair, Windscreen wiper/washer switch

REAR SCREEN WIPER AND WASHER SWITCHES

Service repair no - 84.30.27 - Rear Screen Washer
Switch

Service repair no - 84.35.33 - Rear Screen Wiper
Switch

For remove and refit procedure See ELECTRICAL,
Repair, Heated rear screen, rear wiper and washer
switches

REPAIR




WIPERS AND WASHERS

WINDSCREEN WIPER WHEEL BOXES

Service repair no - 84.15.25

16393

Remove

=

Disconnect battery.

2. Remove wiper arms. See Windscreen wiper
arms

3. Remove wiper motor and drive rack. See
Wiper motor and drive rack

4. Remove instrument housing, fascia crash pad,
and ventilator grille panel.

5. Slacken steering column support rod lower

fixing.

o

©

10.
11.

Remove steering column upper support fixing.
Slacken nuts to release back plates from LH and
RH wheel boxes.

Remove drive rack tubes.

Slacken grub screws and remove wiper arm
adaptors.

Remove LH and RH wheelbox spindle nuts.
Remove wheel box assemblies from vehicle.

REPAIR 3




84  WIPERS AND WASHERS

Refit

NOTE: During reassembly, all fixings
related to wiper motor and wheelboxes are
finger tightened only, until all components

are correctly aligned.

12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

Fit wheelboxes to bulkhead and secure with
retaining nuts and washers.

Fit drive rack tubes to wheelboxes.

Apply grease to drive rack and wheelboxes.
Align wiper motor and mounting pad, secure with
retaining strap and tighten drive tube nut.

Fully tighten wheelbox back plate nuts.

Fully tighten both wheelbox spindle nuts.

Fit wiper arm adaptors and secure with grub
screw.

Before refitting panels fit wiper blades, connect
multi-plug and ground lead, reconnect battery
and check wiper operation.

If satisfactory, secure steering column upper and
lower fixings and tighten to correct torque.

Fit ventilator grille panel, fascia crash pad,
instrument housing and all other components
removed to gain access to wiper motor and
wheelboxes.

REAR WIPER MOTOR

Service repair no - 84.35.12
Remove

1. With assistance, unscrew 3 retaining nuts and

remove spare wheel from rear door mounting
studs.

Y

. Lift wiper arm end cap to gain access to securing

nut.

. Remove nut and withdraw wiper arm from drive

spindle.

. Remove retaining nut, plain washer and rubber

washer securing wiper motor drive spindle to
door.

. Remove 2 screws and remove cover from wiper

motor mounting bracket.

. Disconnect wiper motor harness multi-plug.
. Remove bolt, with rubber washer, and remove

wiper motor from rear door.

REPAIR




WIPERS AND WASHERS

Refit
8.
9.

10.
11.

12.
13.

14.

Locate wiper motor drive spindle through
aperture in rear door.

Position wiper motor mounting bracket and
secure to rear door. Tighten bolt to 23 Nm, 17
Ibf/ft.

Reconnect harness multi-plug.

Secure drive spindle to door.

Fit wiper motor cover.

Align wiper arm to bottom of heater element and
push arm onto spindle, tighten nut and fit end
cap.

Fit spare wheel. Tighten retaining nuts to
130Nm, 95 Ibf/ft.

REPAIR




WIPERS AND WASHERS

WIPER MOTOR

Service repair no - 84.15.18.

Dismantle

1.

n

o0k

©

10.

Remove wiper motor from vehicle. See Repair,
Wiper motor and drive rack

Remove wiper motor gearbox cover.

Remove circlip and plain washer securing
connecting rod.

Withdraw connecting rod.

Withdraw flat washer.

Remove circlip and washer securing shaft and
gear.

Clean any burrs from gear shaft and withdraw
gear.

Withdraw dished washer.

Add alignment marks to yoke and gearbox for
reassembly.

Remove yoke securing bolts.

ST1303M

Key to wiper motor components

NogarwhE

Flexible drive

Gearbox cover

Connecting-rod retaining washer and circlip
Connecting-rod

Flat washer

Gear shaft retaining washer and circlip
Drive gear

11.
12.
13.

Withdraw yoke and armature.
Remove brush gear assembly.
Remove limit switch.

Inspection and test

14.

15.

16.

17.

Check brushes for excessive wear, if they are
worn to 4,8 mm in, 0.21 in length, fit a new brush
gear assembly.

Using a push type gauge, check that brush
spring pressure is 140 to 200 g, 5 to 7 oz when
bottom of brush is level with bottom of slot in
brush box. Fit a new brush gear assembly if
springs are not satisfactory.

Test armature for insulation and open- or
short-circuits. Use a 110 V 15 W test lamp. Fit a
new armature if faulty.

Examine gear wheel for damage or excessive
wear.

Dished washer

. Alignment marks - yoke to body
10.
11.
12.
13.

Yoke securing bolts
Armature and yoke
Brush gear assembly
Limit switch

OVERHAUL 1




84  WIPERS AND WASHERS

Assemble

Use Ragosine Listate Grease to lubricate gear wheel
teeth, armature shaft worm gear, connecting rod and
pin, cable rack and wheelbox gear wheels.

Use Shell Turbo 41 oil sparingly to lubricate bearing
bushes, armature shaft bearing journals, gear wheel
shaft and wheelbox spindles. Thoroughly soak felt
washer in yoke bearing with oil.

18. Fit limit switch.
19. Fit brush gear assembly.

20,28

ST1304M

20. Fitarmature and yoke to gearbox using
alignment marks, secure with yoke retaining
bolts tightening to 23 Nm, 17 Ibf/ft. If a
replacement armature is being fitted slacken
thrust screw to provide end-float for fitting yoke.

21.

22,
23.

24,
25,

26.

27.

28.

Fit dished washer beneath gear wheel with
concave side towards gear wheel.

Fit gear wheel to gearbox.

Secure gear wheel shaft with plain washer and
circlip.

Fit larger flat washer over crankpin.

Fit connecting rod and secure with smaller plain
washer and circlip.

Fit gearbox cover and secure with retaining
screws.

Connect electrical leads between wiper motor
and limit switch.

To adjust armature shaft end-float, hold yoke
vertically with adjuster screw uppermost.
Carefully screw in adjuster until resistance is felt,
then back-off one quarter turn.

2 OVERHAUL




WIPERS AND WASHERS

TORQUE VALUES

Nm Ibf ft
Wiper motor to yoke DOItS .........cooeeeiiiiiiiiiiiiiie 23 17
Rear wiper motor mounting bracket bolts ........................ 23 17
Spare Wheel ... 130 95

SPECIFICATIONS, TORQUE 1




ELECTRICAL

ELECTRICAL EQUIPMENT

Description

The electrical system is Negative ground, and it is
most important to ensure correct polarity of the
electrical connections at all times. Any incorrect
connections made when reconnecting cables may
cause irreparable damage to the semi-conductor
devices used in the generator and regulator. Incorrect
polarity would also seriously damage any
transistorized equipment such as a radio.

WARNING: During battery removal or

before carrying out any repairs or

maintenance to electrical components
always disconnect the battery negative ’-’ lead
first. If the positive '+ lead is disconnected with
the negative '-’ lead in place, accidental contact of
the wrench to any grounded metal part could
cause a severe spark, possibly resulting in
personal injury. Upon installation of the battery
the positive '+’ lead must be connected first.

GENERATOR

The generator is a 3 phase, field sensed unit. The
rotor and stator windings produce three phase
alternating current, AC, which is rectified to direct
current, DC. The electronic voltage regulator unit
controls the generator output voltage by high
frequency switching of the rotor field circuit. Use only
the correct auxiliary drivebelt. Occasionally check that
the engine and generator pulleys are accurately
aligned.

It is essential that good electrical connections are
maintained at all times. Of particular importance are
those in the charging circuit (including those at the
battery) which should be occasionally inspected to
see that they are clean and tight. In this way any
significant increase in circuit resistance can be
prevented.

Do not disconnect battery cables while the engine is
running or damage to the semi-conductor devices
may occur. It is also inadvisable to break or make any
connections in the generator charging and control
circuits while the engine is running.

The electronic voltage regulator employs micro-circuit
techniques resulting in improved performance under
difficult service conditions. The whole assembly is
encapsulated in silicone rubber and housed in an
aluminium heat sink, ensuring complete protection
against the adverse effects of temperature, dust, and
moisture etc.

The regulating voltage is set during manufacture to
give the required regulating voltage range of 14.2 +
0.2 volts, and no adjustment is necessary. The only
maintenance needed is the occasional check on
terminal connections and wiping with a clean dry
cloth.

The generator system provides for direct connection
of a charge (ignition) indicator warning light, and
eliminates the need for a field switching relay or
warning light control unit. The lamp should be
checked regularly. In the event of bulb failure, an
‘exciter’ voltage is supplied through a resistor, wired in
parallel to the bulb, ensuring that generator output is
maintained.

When using rapid charge equipment to re-charge the
battery, the battery MUST be disconnected from the
vehicle.

DESCRIPTION AND OPERATION 1




ELECTRICAL

ELECTRICAL PRECAUTIONS

The following [fender]guidelines are intended to
ensure the safety of the operator whilst preventing
damage to electrical and electronic components fitted
to the vehicle.

Polarity

Never reverse connect the vehicle battery and always
observe the correct polarity when connecting test
equipment.

High voltage circuits

WARNING: Before commencing work on

an ignition system, all high tension

terminals, adaptors and diagnostic
equipment for testing should be inspected to
ensure that they are adequately insulated and
shielded to prevent accidental personal contacts
and minimize the risk of shock. Wearers of
surgically implanted pacemaker devices should
not be in close proximity to ignition circuits or
diagnostic equipment.

Whenever disconnecting live high tension circuits
always use insulated pliers and never allow the open
end of a high tension lead to come into contact with
other components particularly electronic control units.
Exercise caution when measuring the voltage on the
coil terminals while the engine is running, since, high
voltage spikes can occur on these terminals.

Connectors and harness

Always ensure that these items are dry and oil free
before disconnecting and connecting test equipment.
Never force connectors apart either by using tools or
by pulling on the wiring harness. Always ensure
locking tabs are disengaged before removal and note
orientation to enable correct reconnection. Ensure that
any protective covers and substances are replaced if
disturbed. Having confirmed a component to be faulty
switch-off the ignition and disconnect the battery.
Remove the component and support the disconnected
harness. When replacing the component keep oily
hands away from electrical connection areas and
push connectors home until any locking tabs fully
engage.

Battery disconnecting

Before disconnecting the battery, switch off all
electrical equipment.

Battery charging

Recharge the battery out of the vehicle and keep the
top well ventilated. While being charged or
discharged, and for approximately 15 minutes
afterwards, batteries emit hydrogen gas which is
flammable. Always ensure any battery charging area
is well ventilated and that every precaution is taken to
avoid naked flames and sparks.

GENERAL PRECAUTIONS

Switch-off ignition prior to making any connection or
disconnection in the system as electrical surge
caused by disconnecting ’live’ connections can
damage electronic components.

Ensure hands and work surfaces are clean and free of
grease, swarf, etc. as grease collects dirt which can
cause tracking or high-resistance contacts.

When handling printed circuit boards, treat them as
you would a disc - hold by the edges only.

Prior to commencing a test, and periodically during a
test, touch a good earth, for instance, a cigar lighter
socket, to discharge body static as some electronic
components are vulnerable to static electricity.

REPAIR 1




86 ELECTRICAL

BATTERY

Service repair no - 86.15.01

Remove

always disconnect negative ’-’ lead first. If positive

WARNING: During battery removal or
before carrying out any repairs or
maintenance to electrical components

'+’ lead is disconnected with negative '-’ lead in
place, accidental contact of a wrench to any
grounded metal part could cause a severe spark,
possibly resulting in personal injury. Upon
installation of battery always connect positive '+’
lead first.

PoNPE

/ |
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J 6081

Remove LH front seat cushion.

Release clip and remove battery access cover.
Disconnect both battery leads, negative -’ first.
Slacken securing nuts and move battery clamp,
with 'J" bolts aside.

Remove battery.

Refit

6. Clean off corrosion and neutralize. Coat battery
clamps and terminals with petroleum jelly.

7. Position battery and secure with clamp. Ensure

'J’ bolts are hooked correctly under retaining

brackets on base of battery box.

Reconnect battery leads, positive '+’ lead first.
9. Fit battery access cover and secure with clip.

10. Fit seat cushion.

©
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ELECTRICAL

HEADLAMP

Service repair no - 86.40.02

&

1

1 2
86M4239

Remove

1.

2.

S

N o

Remove screws retaining side and direction
indicator lamps.

Withdraw lamp units and disconnect plugs.
Remove 2 screws and release indicator lamp
boss from headlamp finisher.

Remove 2 screws and withdraw headlamp
finisher.

Remove 2 headlamp retaining screws.
Rotate headlamp clockwise, disengage from
body, and lift out headlamp.

Disconnect multi-plug to release headlamp.
Remove rubber cover.

Remove headlamp assembly.

Refit

11.
12.

13.

AR

8 7

Fit rubber cover and reconnect multi-plug.
Locate headlamp in body and rotate
anti-clockwise to engage.

Fit headlamp retaining screws.

Fit headlamp finisher, side and direction
indicator lamps.

Check main beam alignment. See Headlamp
beam alignment

REPAIR




86 ELECTRICAL

HEADLAMP BEAM ALIGNMENT

SIDE, TAIL AND INDICATOR LAMPS

Service repair no - 86.40.17
Check

Check main beam alignment using beam setting
equipment. Should this not be available the beam can
be temporarily checked and adjusted as follows:-

1. Position vehicle, unladen, on level ground with
tyres correctly inflated, approximately 4 meters
from a wall or screen, marked as illustrated
below.

l o — e A e e

]
!
|
|

ST1719M"

2. The beam centres 'A’ are measured horizontally
on the vehicle and headlamp centre dimension
'B’ vertically from the ground.

16450

3. Switch on main beam and adjust setting, as
necessary, with timmer screws.

Service repair no - 86.40.34 Parking lamp
Service repair no - 86.40.42 Indicator lamp
Service repair no - 86.40.45 Tail lamp, indicator
lamp

Service repair no - 86.40.91 Reverse lamp

Remove

86M4240

Release 2 screws and withdraw lens.

2. Twist counter-clockwise and withdraw bulb
holder.

Remove bulb, bayonet fixing.

Disconnect bulb holder from multiplug.

If necessary, remove 2 screws and withdraw
lamp boss.

L

apkrw

Refit

Fit lamp boss, if applicable.

Connect bulb holder to multiplug.

Fit bulb of same wattage, if renewed.
Fit lens.

© N
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ELECTRICAL

REAR NUMBER PLATE LAMP - BULB RENEWAL REAR NUMBER PLATE LAMP
Service repair no - 86.40.85 Service repair no - 86.40.86
Remove Remove

1. Remove single screw securing lamp cover and J6380
lens to bulb holder.
2. Remove bulb/s from holder.

1. Remove single screw and remove lamp cover
and lens.
2. Remove rear speaker. See CHASSIS AND
BODY, Repair, Radio speaker - rear
. Through speaker aperture, disconnect lamps
leads from harness.
4. Remove 2 bolts, nuts and washers securing
lamp to vehicle body.
5. Remove bulb holder, complete with rubber seal
and mounting plinth.

Refit

3. Fit new bulb/s.
4. Fit lamp lens and cover. 3

Refit

6. Feed lamp unit leads through vehicle body and

secure bulb holder, seal and plinth.

Fit lamp leads to harness connectors.

8. Fit radio speaker. See CHASSIS AND BODY,
Repair, Radio speaker - rear

9. Fitlens and lamp cover.

~
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86 ELECTRICAL

INTERIOR LAMP - BULB REMOVAL INTERIOR LAMP
Service repair no - 86.45.01 Service repair no - 86.45.02
Remove Remove

16383

1. Prise lens from lamp unit. 16063
2. Spread bulb holder contacts and release bulb.

Refit
i 1. Prise lens cover from lamp unit.
3. Spread bulb holder contacts and fit new bulb. 2. Remove 2 nuts securing lamp unit to headlining
4. Fitlamp lens. and roof mounting bracket.

3. Remove lamp unit from mounting bracket studs
and disconnect harness plug.
4. Remove interior lamp.

Refit

5. Reconnect harness plug and locate lamp unit on
mounting bracket studs. Ensure lamp switch
eyelet is correctly seated on lamp unit base.

6. Secure lamp unit to mounting bracket and fit
lamp lens.

6 REPAIR




ELECTRICAL

WARNING LAMP ASSEMBLY

INSTRUMENT ILLUMINATION - BULB

Service repair no - 86.45.60 - Warning lamp
assembly

Service repair no - 86.45.61 - Warning lamp bulb
renewal

Remove

1. Disconnect battery.

16385

2. Remove 2 screws and withdraw warning light
assembly from instrument panel.

3. Remove multi-plug to give access to warning

lamp bulbs.

Twist bulb holder and pull it from its socket.

5. Pull bulb from holder.

»

Refit

Fit new bulb and refit holder.

Fit multi-plug.

Fit warning lamp assembly to instrument panel
Reconnect battery.

© 0N

Service repair no - 86.45.48
Remove

1. Remove 4 screws retaining instrument panel.

2. Release panel from fitted position to gain access
to bulbs.

3. Pull bulb holder from gauge, twist bulb holder
and pull from socket.

4. Pull bulb from holder.

Refit
5. Fit new bulb and refit holder.

6. Position instrument panel and secure with
screws.

REPAIR 7




86 ELECTRICAL

STARTER SWITCH WINDSCREEN WIPER/WASHER SWITCH
Service repair no - 86.65.03 Service repair no - 84.15.34
Remove Remove

1. Remove instrument panel. See 1. Remove steering column nacelle.

INSTRUMENTS, Repair, Instrument panel
2. Remove steering column nacelle.

J6439 A

3. Note position of harness leads on back of starter
switch and disconnect lukars. 5
4. Remove single screw and withdraw starter 3
switch from steering column lock.

. Disconnect switch multi-plug from main harness.

. Remove 2 screws and star washer securing
switch to mounting bracket.

4. Remove switch complete with harness.

Refit
5. Fit new switch in steering column lock. Refit
6. C'onnect. harness leads to starter switch. 5. Fit new switch to mounting bracket.
7. Fit steering column nacelle. 6. Reconnect switch multi-nlu
8. Fitinstrument panel. See INSTRUMENTS, ' pug-

Repair, Instrument panel; Refit 7. Fit steering column nacelle.

8 REPAIR




ELECTRICAL

DIRECTION INDICATOR/HEADLAMP/HORN MAIN LIGHT SWITCH
SWITCH

Service repair no - 86.65.10

Service repair no - 86.65.55
1. Remove steering column nacelle.

Remove

1. Remove steering column nacelle.

2. Disconnect main light switch multi-plug from
main harness.
3. Slacken locknut and release light switch from

2. Disconnect 3 steering column switch multi-plugs slot in mounting bracket.
from main harness.

3. Slacken clamp screw and withdraw switch Refit
assembly from steering column.

4. Remove fixings and detach windscreen 4. Fit light switch in mounting bracket.
wiper/washer and main lighting switches from 5. Reconnect switch multi-plug.
mounting bracket. 6. Fit steering column nacelle .

5. Renew complete direction
indicator/headlamp/horn switch and switch
bracket assembly.

Refit

6. Fit main lighting and windscreen wiper/washer
switches to mounting bracket.

7. Position switch assembly on steering column

and fully tighten clamp.

Reconnect switch multi-plugs.

9. Fit steering column nacelle.

©
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86

ELECTRICAL

SWITCH PANEL - REAR DOOR SERVICES

Service repair no - 86.65.78

Remove

1. Release screw caps from top fixings and remove

10

screws. Prise out 2 trim studs securing bottom of
switch panel to fascia.

. Withdraw switch panel and disconnect

multi-plugs from switches and module.
Pull harness multi-plugs through aperture in
base of panel.

Feed harness into switch panel and reconnect
multi-plugs.

Position switch panel on fascia and secure with
screws and trim studs.

HEATED REAR SCREEN, REAR WIPER AND
WASHER SWITCHES

Service repair no - 86.65.36 - Heated rear screen
Service repair no - 84.35.33 - Rear wiper
Service repair no - 84.30.27 - Rear washer

Remove

1.

n

Refit

ou

Remove rear door switch panel. See Switch
panel - rear door services

Disconnect multi-plug from rear of switch.
Press in retaining lugs and push switch through
panel aperture.

Remove switch.

Fit new switch into switch panel.
Reconnect switch multi-plug .

Fit switch panel to fascia. see86rep>Switch
panel - rear door services

REPAIR




ELECTRICAL

CIGAR LIGHTER HAZARD WARNING SWITCH
Service repair no - 86.65.60 Service repair no - 86.65.50
Remove Remove

86M4236 86M4238

1. Remove 2 screws and withdraw switch panel 1. Remove 2 screws and withdraw switch panel
from lower fascia. from lower fascia.

2. Disconnect electrical leads from switch housing, 2. Disconnect multiplug from hazard warning
including illumination bulb. switch.

3. Release 2 retaining tags and remove bulb holder 3. Depress retainers and withdraw switch from
from switch housing. panel.

4. Remove cigar lighter from switch housing.

5. Press in retaining tags and withdraw housing Refit

from switch panel.
4. Fit new switch to switch panel.
Refit 5. Connect multiplug to switch.
6. Fit switch panel.
Fit housing to switch panel.
Fit bulb holder to switch housing.
Connect electrical leads and illumination bulb.
Insert cigar lighter into switch housing.
Fit switch panel to lower fascia.

CoOoxXNO

REPAIR
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86 ELECTRICAL

HIGH LEVEL STOP LAMP - HARDTOP RADIO SPEAKER - REAR
Service repair no - 86.41.32 Service repair no - 86.50.12
Remove Remove
4 3 1. Raise rear seat cushion and fit stowage strap.
\\J\\/\
\
QKL”
\
o ——
2
C
J6064

1. Remove 2 screws and remove stop lamp cover.
2. Disconnect Lucars from bulb holder. J6066
3. Unscrew 2 nuts and remove lamp unit from fixing
4 thuds and rubkber gasket. 2. Carefully prise grille from speaker .
- Remove gasket. 3. Remove 3 screws and withdraw speaker from
Refit trim panel.
el 4. Disconnect two Lucars and remove speaker.
5. Position gasket and stop lamp. Secure with two Refit
nuts.

o

Connect Lukars to bulb holder.

. . 5. Connect Lucars, position speaker and secure
7. Position cover and secure with screws.

with screws.
6. Position grille and press firmly to secure.

12 | REPAIR




ELECTRICAL

GENERATOR Refit
Service repair no - 86.10.02 9. Fit generator to mounting bracket.
10. Fit bolts and tighten nuts securing generator to
Remove mounting bracket.
11. Connect leads to rear of generator and secure
1. Disconnect battery negative lead. with nuts.
2. Remove drive belt. See Auxiliary drive belt 12. Feed lucar through aperture in rear cover and
3. Remove cover from rear of generator. connect to generator.

13. Fit cover to rear of generator.
14. Fitdrive belt. See Auxiliary drive belt
15. Reconnect battery negative lead.

4. Disconnect Lucar from rear of generator and
collect cover.

5. Remove 2 nuts securing leads to rear of
generator.

6. Disconnect leads from rear of generator.

86M4210

7. Remove 2 bolts securing generator to mounting
bracket and collect nuts.
8. Remove generator.

REPAIR | 13




86 ELECTRICAL

AUXILIARY DRIVE BELT

DRIVE BELT TENSIONER

Service repair no - 86.10.03
Remove

1. Remove viscous coupling. See COOLING
SYSTEM, Repair, viscous coupling

86M4208

2. Release drive belt tension by turning tensioner
clockwise.

3. With tension released, remove belt from
alternator pulley.

4. Remove drive belt.

NOTE: If belt is to be refitted, mark
direction of rotation.

Refit
5. Clean drive belt pulley grooves and inspect for

damage.
Fit belt to pulleys.

o

7. Turn drive belt tensioner clockwise and fit belt to

alternator pulley.

Release drive belt tensioner.

9. Fit viscous coupling. See COOLING SYSTEM,
Repair, viscous coupling

©

Service repair no - 86.10.09
Remove

1. Remove drive belt. See Auxiliary drive Belt

2. Loosen tensioner centre bolt.
3. Remove bolt and tensioner.

Refit
4. Fit tensioner and bolt, tighten bolt to 50 Nm, 39

Ibf ft.
5. Fitdrive belt. See Auxiliary drive Belt
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ELECTRICAL

STARTER MOTOR

Service repair no - 86.60.01

1.
2.
3.

©

10.
11.
12.
13.

Position vehicle on ramp [hoist].

Disconnect battery negative lead.

Remove RH front heated oxygen sensor. See
FUEL SYSTEM, Repair, heated oxygen
sensor (HO2s)

Remove front bolt and loosen rear bolt securing
catalyst heat shield. Lower front edge of heat
shield.

Remove bolt securing starter motor heat shield
to RH engine mounting bracket.

Release heat shield clip from starter motor
solenoid and move aside for access.

Lower ramp [hoist].

86M4213

Disconnect Lucar from solenoid.

Remove nut and disconnect feed wires from
solenoid.

Remove top bolt securing starter motor.
Raise ramp [hoist].

Remove bottom bolt securing starter motor.
Remove starter motor.

Refit

14.
15.

16.
17.
18.
19.
20.
21.
22,
23.
24,
25,

26.

Ensure mating faces are clean.

Locate starter motor and fit bottom bolt finger
tight.

Lower ramp [hoist].

Fit top bolt and tighten to 42 Nm, 31 Ibf ft.
Connect feed wires to solenoid terminal and
secure with nut.

Connect Lucar to solenoid.

Raise ramp [hoist].

Tighten bottom starter motor bolt to 42 Nm, 31
Ibf ft.

Manoeuvre heat shield into position and secure
clip to solenoid.

Align heat shield to RH engine mounting bracket
and fit retaining bolt.

Align catalyst heat shield and harness clip. Fit
and tighten front bolt. Tighten rear bolt.

Fit heated oxygen sensor. See FUEL SYSTEM,
Repair, heated oxygen sensor (h02s); Refit
Reconnect battery negative lead.
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86 ELECTRICAL

IMMOBILIZATION (ALARM) ECU Refit
Service repair no - 86.77.01 7. Reconnect multi-plugs and secure ECU to fascia
cowl.
Remove 8. Fitinstrument panel. See INSTRUMENTS,
Repair, Instrument panel
1. Disconnect battery negative lead. 9. Fit steering wheel.
2. Remove steering wheel. If necessary, use puller 10. Reconnect battery negative lead.
LRT-57-014.

3. Remove instrument panel. See INSTRUMENTS,
Repair, Instrument panel

4. Remove 2 screws securing immobilization ECU
to fascia cowl.
Release ECU and disconnect both multi-plugs.
6. Remove ECU.

o

NOTE: A new ECU must be initialised

A using TestBook.
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INSTRUMENTS

INSTRUMENT PANEL SPEEDOMETER
Service repair no - 88.20.02 Service repair no - 88.30.01
Remove Remove
1. Disconnect battery negative lead. 1. Remove instrument panel assembly. See
Instrument panel

88M0181

2. Remove 4 screws securing instrument panel to
fascia cowl.

3. Pull instrument panel away from fascia sufficent
to reach behind speedometer.

4. Disconnect instrument harness multi-plug.

5. Disconnect 2 multi-plugs from warning light
connectors.

6. Withdraw panel, complete with instruments.

Refit
7. Offer up instrument panel and connect

multi-plugs.
8. Secure instrument panel to fascia panel.

88M0184

2. Release tie sucuring harness and multiplug to
speedometer.

3. Disconnect multi-plug from speedometer.

4. Unscrew retaining ring and remove
speedometer.

5. Remove 'O’ ring from speedometer.

Refit

6. Fit’O’ ring to speedometer and position
speedometer into instrument panel.

Fit retaining ring, align dial and tighten.
Connect multiplug to speedometer.

Secure harness and multiplug with tie.
Secure instrument panel to fascia cowl. See
Instrument panel

©©®N
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88  INSTRUMENTS

TACHOMETER Refit

Service repair no - 88.30.21 5. Fit’O’ ring to tachometer and position
tachometer into instrument panel.

Fit retaining ring, align tachometer and tighten.
7. Fitinstrument panel. See Instrument panel

o

Remove

1. Remove instrument panel. See Instrument
panel

FUEL AND TEMPERATURE GAUGES

Service repair no - 88.25.26 - Fuel gauge
Service repair no - 88.25.14 - Temperature gauge

Remove

1. Remove instrument panel. See Instrument
panel

88M0182

2. Release illumination bulb holder and multiplug
from gauge.

3. Unscrew retaining ring and remove gauge, see
88M0186 .

a8Mo186 4. Remove 'O’ ring from gauge.

Refit
2. Release illumination bulb holder and wiring
connectors from tachometer. 5. Fit 'O’ ring to gauge and position gauge into
N ,‘_BLACK instrument panel.
+' =WHITE Fit retaining ring, align gauge and tighten.

'2'=RED L 7. Fitinstrument panel. See Instrument panel
3. Unscrew retaining ring and remove tachometer.

4. Remove 'O’ ring from tachometer.

o
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INSTRUMENTS

CLOCK WARNING LIGHT PANEL
Service repair no - 88.15.07 Service repair no - 88.20.18
Remove Remove

88M0187

1. Remove 2 screws and withdraw warning light
panel.

2. Disconect both multi-plugs.

3. Disconnect illumination bulb leads.

4. Remove warning light panel.

Refit

88MO0180 5. Fitillumination bulb leads and multi-plugs to
warning light panel.
6. Secure warning light panel to instrument panel.

1. Remove 2 screws and withdraw switch panel
from centre dash panel.

2. Release illumination bulb holder and disconnect
electrical leads from clock.

3. Press in spring retainers and remove clock from
panel.

Refit
4. Fit clock into dash panel.

5. Fit electrical leadsbulb and bulb holder.
6. Secure switch panel to centre dash panel.
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88  INSTRUMENTS

PRINTED CIRCUIT - WARNING LIGHT PANEL

Service repair no - 88.20.20
Remove

1. Remove warning light panel. See Warning
light panel

560R"

2. Remove 13 illumination bulb holders from light

panel.
3. Release printed circuit from locating pins and
remove from panel seatings.

Refit

4. Fit new printed circuit over panel seatings and

position on locating pins.

Fit illumination bulbs to secure circuit.

6. Fit warning light panel. See Warning light
panel

o
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