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INTRODUCTION 
• , 

INTRODUCTION 

This Service Manual describes repair procedures for the range of Jaguar and Daimler saloons from 1993 
Model Year onwards, and is designed to assist skilled technicians in the efficient repair and maintenance 
of Jaguar and Daimler vehicles. 
Using the appropriate service tools and carrying out the procedures as detailed, will enable the oper
ations to be completed within the time stated in the Manual of Repair Operation Times. 
The Service Manual has been produced in five volumes. This allows the information to be distributed 
to the specific specialist areas found in most modern service workshops. 
A table of contents in this Section lists the major components and systems together with the section 
and volume numbers in which they may be found. Each section starts with a list, in alphabetical order, 
of operations which are covered in that section. 

OPERATION NUMBERING 

A master index of numbered operations has been compiled for universal application to all vehicles 
manufactured by Jaguar Cars Ltd. However, because of the various specifications of models, continuity 
of the numbering sequence is not maintained throughout the manual. 
Each operation described in this manual is allocated a number from the master index and cross-refers 
with an identical number in the Manual of Repair Operation Times. The number consists of six digits 
arranged in three pairs. 
Each operation is described in the sequence necessary to complete the operation in the minimum time, 
as specified in the Manual of Repair Operation Times. 

SERVICE TOOLS 

Where the performance of an operation requires the use of a Service Tool, the number of the tool is 
quoted under 'Data' at the end of each operation, under the heading of Service Tools. Each tool number 
is also quoted in the operation procedure whenever it is used. A cross-reference list and an illustrated 
list of the required Service Tools are given in Section 11, (this Volume). 

REFERENCES 

References to the left or right-hand side of the vehicle are made as if viewing from the rear of the vehicle. 
With the engine and gearbox assembly removed, the timing cover end of the engine is referred to as 
the front A list of Abbreviations and Definitions is given in this Section. 

REPAIRS AND REPLACEMENTS 

When service parts are required, it is essential that only genuine Jaguar / Daimler replacements are 
used. 

Attention is drawn to the following points concerning repairs and the fitting of replacement parts and 
accessories: 

• Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. 
In certain territories, legislation prohibits the fitting of parts which are not produced to the vehicle 
manufacturer's specification. 

• Torque wrench setting figures given in this Service Manual must be strictly adhered to. They are 
listed at the end of the relevant Section on a durable 'throw�lear' sheet, and are also shown in 
illustrated form in Section 6, (this Volume). 

• Locking devices, where specified, must be fitted. If the efficiency of a locking device is impaired 
during removal it must be renewed. 

• Owners purchasing accessories while travelling abroad should ensure that the accessory and its 
fitted location on the vehicle conforms to mandatory requirements existing in their country of ori 
gin. 

• The vehicle warranty may be invalidated by thefrtting of other than genuine Jaguar/Daimler parts. 
All Jaguar / Daimler replacements have the full backing of the factory warranty. 

• Jaguar / Daimler dealers are obliged to supply only genuine service parts. 
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• , I NTRODUCTION 

ANTI-THEFT LABELS (USA) 

Al l Jaguar cars for export to the USA are fitted with anti-theft labels, as req uired by the National H igh
way Traffic Safety Ad ministration. 

ANTI-THEFT LABELS ON NEW VEHICLES: 

The following procedures / p recautions must be observed when deal ing with anti-theft labels on new 
vehicles: 

Note: It is vital thatthese procedu res / precautions are strictly ad hered to. Ma nufacturer's and dealer's 
obligations may be affected i n  regard to sections 607(a)( 1 )  and 607(a)(4)( B) of the Cost Saving 
Act. Violation ofthese sections render the manufacturer and the dealer liable for sel l ing a veh icle 
which is not in compliancewith the theft prevention standa rd and also falsely certifying that the 
veh icle complies with the aforementioned standard.  

• If any painting or rustproofing is carried out on the veh icle prior to first sale, then the labels must 
be protected with masking tape. 

• After painting or rustproofing has been completed, the masking tape must be removed from the 
labels before delivery to the customer. 

ANTI-THEFT LABELS ON REPLACEMENTS PARTS: 

Jaguar replacement parts and panels are supplied to the USA finished in electro-coat primer and fitted 
with anti-theft labels CBC 4149 i n  specific locations. A protective mask is used to prevent the label from 
being damaged or obscured by paint and rustproofing material. 

The fo llowing procedures / precautions concerning anti-theft labels, must be observed when fitting re
p lacement parts to vehicles: 

• The protective mask on the anti-theft label must not be removed until a l l  preparation, painting and 
rustproofi ng work has been carried out. 

• The protective mask must be removed from the anti-theft label prior to hand - over of the veh icle 
to the customer. 

�: It cannot be stressed too highly that Federal Law requires dealers to remove paint masks from 
anti-theft labels after performing painting and rustproofi ng operations. Fai lure to co mply rend
ers the man ufacturer and the dealer liable for violations of the law. 

SPECIFICATION 

Purchasers are advised that the specification details set out in this Manual apply to a ra nge of vehicles 
and notto any specific one. Forthe specification of a particularvehicle, purchasers should consulttheir  
dealer. 

The Manufacturers reserve the right to varythei rspecifications, with orwithout notice, and at such ti mes 
and in such manner as they think fit. Major as wel l  as minor changes may be involved i n  accordance 
with the Manufacturer's policy of continuous improvement. 

Whi lst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither 
the Manufacturer nor the Dealer, by whom this Manual is  sup pl ied, shal l  in any circu mstances be held 
liable for any inaccuracy or the conseq uences thereof. 

COPYRIGHT 

Copyright.© Jaguar Cars Ltd. 1 993 

All rights reserved. No part of this publ ication may be reproduced, stored i n  a retrieva l system ortrans
m itted in any form, electron ic, mechanical, photocopying, recordi ng or other means, without prior 
written permission of Jaguar Cars Ltd. ,  Service Department, Radford, Coventry cve 3GB. 
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• , INTRODUCTION 

ABBREVIATION T ERM OR SYMBOL (GENERAL, MECHANICAL, ELECT RICAL, ELECT RONIC AND 
EMISSIONS - RELAT ED T ERMS) 

(Compliant with SAE J 1930, Electrical' Electronic Systems Diagnostic Terms, Definitions, Abbrevi
ations and Acronyms). 

In recent years, with the rapid i ncrease of sophisticated electrical and electronic systems used i n  auto
motive design, many variable definitions, and abbreviations thereof, have proliferated in technical 
documentation. 

However, as of 1 993 Model Year, a new Society of Automotive Engineers Standard (SAE J 1 930) comes 
into force, whieh aims to sta ndardize such terminology across all docu mentation, thereby improving 
its i ntel l igibi l ity and accessibil ity to a wide r range of users. 

The Standard is based on a set of base-words from which the standardized names are built. The scope 
of this manual does not permit an in-depth discussion of the methodology of the Standard, but with 
familiarity, it becomes apparent how the system works. A deeper understanding of the methodology 
may be gained by studying the Standard (SAE J 1 930) i n  its entirety. 

The fol lowing is a l ist of abbreviations, acronyms and definitions which may be used in this manual. 
Wherever possible, superseded defi nitions are given for comparison purposes. 

Recommended Term Abbr6' -iation Currently Used Term(s) 

Accelerator pedal Ai' Accelerator pedal,  throttle pedal 
Across flats ( bolt I nut size) AF 
After bottom dead ce ntre ABDC 
After top dead centre AT DC 
Air cleaner ACL Thermae air cleaner, ACH, ACL 
Ai r conditioning A / C  Air conditioning, AC, Aireon 
Air conditioning control modu le A / CCM Aircon ECU 
Air conditioning signal A / CS 
Alternati ng current ac ac 
Ampere A Amp, Amps 
Ampere hour Ah Ah, amp. hour 
Anti-lock B raking System ABS 
Atmosp he res Atm 
Barometric absol ute pressure sensor BARO BARO, APS 
Battery positive voltage B+ +ve, B+, VSS 
Before bottom dead centre BBDC 
Before top dead centre BTDC 
British Association (screw th read) BA 
British Standards BS 
British Standard Fi ne (thread) BSF 
British Standard Pi pe (thread) BSP . 
British Standard Whitworth (thread) BSW 
Brake control module BCM ABS ECU, ECU 
Bottom dead centre BDC 
Brake horsepower bhp 
Carbon monoxide CO 
Celsius C Celsius, Centigrade 
Central control module CCM Central processing un it, CPU, ECU 
Centi metres cm 
Closed loop CL 
Closed loop system CLS CL 
Closed throttle position CTP 
Crankcase ventilation system CV Crankcase control system 
Crankshaft position sensor CKPS Crankshaft sensor 
Crankshaft position ti ming ring CKPTR Crankshaft sensor toothed gear 
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Recommended Term Abbreviation Currently Used Term(s) 

Control module CM 
Cruise control control module CCCM Cruise control ECU, Speed control ECU 
Cubic centimetres cm'" cc, ccm 
Cubic i nches in� in�, cu in 
Deg ree (angle or temperature) deg, U deg, U 

Deutsche Ind ustrie Norm (Standard )  DIN DIN 
Data l ink connector DlC AlDl, AlCl 
Diagnostic trouble code DTC Fuell ing fai lure codes, Self test codes 
Diagnostic test mode DTM 
Diameter dia 
Direct current dc DC, dc 
Distributor ignition DI distributor 
Distributor ignition cap DIC distributor cap 
Distributor ignition carbon brush DiCe distributor carbon brush 
Distributor ignition leads Dll distributor leads 
Distri butor ignition rotor arm DIRA distributor rotor arm 
Ea rly fuel evaporation EFE EFE 
E lectronic ignition E l  HEI ,  El,  ESAC 
Electrical ly erasable prog rammable read EEPROM EEPROM, E2PROM 
only memory 
E lectrically programmable read only EPROM EPROM 
memory 
Engine control module ECM ECU 
Engine coolant level ECl Engine coolant level i ndicator 
Engine coola nt temperature sensor ECTS Coolant temperature sensor, ECT 
Engine speed RPM Engine speed, rev / min, RPM 
Evaporative emission control system EVAP Evaporative emission control 
Evaporative emission control purge con- EVAPP Purge valve 
trol valve 
Exhaust gas recirculation system EGR EGR 
Exhaust gas recirculation solenoid EGRS EGR solenoid valve 
vacuum valve 
Exhaust gas recirculation temperature EGRT EGR temperature sensor 
sensor 
Exhaust gas recirculation valve EGRV Exhaust gas recirculation valve, EGR 
Fahren heit F 
Fan control FC 
Feet ft 
Figure ( i l lustration) Fig 
Flywheel sensor CKFS Flywheel sensor 
Fuel injectors FI Fuel injectors, Injectors 
Fuel pump FP 
Fuel pump module FPM Fuel pump 
Fuel pump relay FPR Fuel pump relay 
Gallon ( imperia l )  gal 
Gallon (US) US gal  
Generator GEN Alternator 
Grammes (force) gf 
Grammes (mass) g g, grm 
Gramme centimetre gcm 
Gross vehicle weight GVW 
Ground GND Ground, Earth 
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, INTRODUCTION • 
Recommended Term Abbreviation Currently Used Term(s) 

Heated oxygen sensor H02S Lambda sensor, HEGO, HOS 

Heater control mod ule HCM 

Hertz (frequency) Hz 

High tension (electrical) ht 

Horsepower hp 

Id le  air control lAC 
Id le  air control valve IACV Idle speed control actuator, lAC, Idle air 

bypass control 

Idle speed control ISC ISC 

Ignition control module ICM 
Ignition control system I C  Digital ignition system 
Ignition amplifier lA Ig nition amplifier 

Inches in 
Inches of mercury in.Hg 
Inertia fuel shut-off switch IFSS Inertia switch 

I ntake air temperature IAT 
Intake air temperature sensor IATS Air temperature sensor, MAT, ACT, 

ATSD, VAT, TBT, IATS 

Intake air temperature sensor ignition IATSI Air temperature sensor ignition 
I ntake air temperature sensor injection IATSF Air temperature sensor injection 
I nternal diameter Ldia 
International Standards Organisation ISO 

Knock sensor KS KS 
Kilovolt kV kV 

Kilogrammes (mass) kg kg, kilo  
Kilogrammes (force) kgf 
Kilogramme force metre (torque) kgf m 
Kilogrammes force per square centi- kgf/cmO! 
metre 

Kilometres km 
Kilometres per hour km/h km / h, kph 
Kilopascals kPa 
King pin inclination kpi 
Left hand LH 
Left hand drive vehicle LHD 
Left hand thread LH Thd 
Liquid crystal dispay LCD 
Low tension It It 
Malfunction Indicator lamp M IL Fuel ling fail ure 
Manifold a bsol ute pressure M AP 
Manifold absolute pressure sensor MAPS 
Manifold differential pressu re MOP 
Manifold surface temperature M ST MST 
Manifold surface temperature sensor MSTS MST 
Manifold vacuum sensor M VS VAC, Vacuum switches 
Manifold vacuum zone MVZ 
Mass air flow M AF 

Mass air flow sensor MAFS Air flow meter =um max 
etres m 

Metric (screw thread eg MS) M 
Miles per gallon mile / gal mpg 
Miles per hour mile I h mph 
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Recommended Term Abbreviation Currently Used Term(s) 

Mil l  i metres mm 
Mil l imetres of mercu ry mmHg 
Minimum min. 
Minute minute min 
Motorized in-car aspirator M IA Motorized aspirator 
Multiport fuel injection MFI MFI, PFI, PI,  EFl 
National Pipe Thread (Tapered) Fine NPTF 
Newton N 
Newton metres N m  
North American Specification NAS 
Num ber No. 
Non-volatile random access memory NVRAM NVM 
On-board diagnostics OBO OBO, Self test 
Open loo p OL OL 
Ounces (mass) oz 
Ounces (force) ozf 
Ou nce force inches (torque) ozf in 
Outside d iameter o.dia 
Oxidation cata lytic converter OC Cat, OC 
Oxides of nitrogen Nox 
Oxygen sensor 02S EGO, 02 EOS, EGS, OS, Lambda sen-

sor, EGOS 
Paragraph para 
Park / neutral position switch PNPS Gearbox sensor 
Pa rt num ber Part no. 
Programmable E lectronic Control Units 
System PECU S 
Pints ( Imperial )  pt 
Pints (US)  US pt 
Pounds (force) Ibf 
Pounds force feet (torque) Ibf ft 
Pounds force inches (torque) Ibf in 
Pounds force per square inch I bf / in": 
Pounds ( mass) Ib  
Power assisted steering PAS 
Power steering pressure PSP 
Powertrain control module fuel PCMF ECU injection 
Powertrain control module ignition PCM I ECU ignition 
Powertrain control signals PTCS Output 
Powertrain in put signals PTIS Input 
Programmable read only memory PROM PROM 
Random access memory RAM RAM 
Read only memory ROM ROM 
Relay module RM 
Revolutions per minute RPM RPM, rev / min 
Right hand RH 
Right hand drive vehicle RHO 
Park / neutra l switch PNS P I N, N OS, Neutral safety switch 
Pulsed secondary air injection PAIR AIV, AP, AIR, PAIR 
Scan tool ST 
Secondary air injection AIR Alp, AI, Thermac, a ir  injection system 
Secondary air  injection check valve AIRC NRV, non return va lve 
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, INTRODUCTION • 
Recommended Term Abbreviation Currently Used Term(s) 

Secondary air  injection delay valve AIRD Delay valve 
Secondary air  injection magnetic clutch AIRPC Air pump clutch 
Secondary air  injection pump AIRP Air injection relay 
Secondary air  injection relay AIRR AlP, a ir  pump 
Secondary air  injection solenoid AIRV Solenoid vacuum valve 
vacuum valve 
Secondary air  injection switching valve AIRS Air switching valve 
Sequentia l  multi port electronic fuel SFI SFI, SEFI, PI, EFl 
injection 
Square centimetres cm£ 
Standard Std 
Standard wire gauge swg 
Synchronizer or synchromesh Synchro 
Thermal vacuum switch TVS TVS 
Thermal vacuum valve TVV 
Th reads per inch tpi 
Th ree way catalytic converter TWC Cat, TWC 
Th ree way + oxidation caLalytic TWC + OC Cat, Dual Bed, TWC + OC 
converter 
Throttle body TB Throttle valve, TB, Throttle body 
Throttle position sensor TPS Throttle potentiometer, TPS, TP 
Top dead centre TDC 
Torque converter clutch TCC TCC 
Transmission control module TCM Transmission ECU, TCU 
Transmission range TR 
Unified National Coa rse (screw thread) UNC 
Unified National Fine (screw th read) UNF 
Vehicle condition monitor VCM 
Vehicle speed sensor VSS vss 
Voltage reg ulator VR VR 
Volume air flow VAF 
Warm up oxidation catalytic converter WU-OC Cat, Lig ht off Cata Iyst 
Warm up three way catalytic converter WU-TWC Cat, Lig ht off Cata Iyst 
Watts W W 
Wide open throttle WOT WOT, Ful l  
Wide open throttle switch WOTS WOT, Ful l ,  WOTS 
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GENERAL SPECIFICATION DATA 

Engine: . . . . .  See Engine Tuning And Data, Section 05 

Engine Management System: 

6 cyJ . vehicles . . . . . . . . . . . . . . . . . . . . . . . . .  Lucas 
1 2  cyl. vehicles . . . . . . . . . . . . . . . . . . . . . . . .  Marell i  I Lucas 

Cooling System: 

Water pump . . . . .  type . . . . . . . . . . . . . . .  Centrifugal 
d rive . . . . . . . . . . . . . .  Belt 

Cooling fans . . . . .  6 cyl. . . . . . . . . . . . . . .  Two electric fans control led by temperature sensor 
in radiator. 

• 

, 

Cooling fans . . . . . 1 2  cyl. . . . . . . . . . . . .  One engine driven viscous drive fa n and two electric fans 
control led by temperature sensor in radiator. 

Cooling system control . . . . . . . . . . . . . . . .  Thermostat (two on 1 2  cyl . )  

Thermostat opening temperatu re . . . . . . ssOc ( 190°F) 
F ully open at . . . . . . . . . . . . . . . . . . . . . . . . . .  93.5 to gsOc (200 to 205°F) 

F il ler cap pressure rating . . . . . . . . . . . . . .  1 .05 kgf I cm2 ( 1 5  Ibf I in2) 

Fuel System Pump (one fitted on 6 cyl. vehicles, two fitted on 12 cyl. ) :  

E lectrical, module type, fitted in the tank. Integral 70 micron fi lter. 

F uel pressure (nominal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 bar (431 bf I in2) 

Clutch: 

Plate diameter . . . . . . . . . . . . . . . . . . . . . . . .  280mm single plate, LUK. 
Clu tch hyd raulic fluid . . . . . . . . . . . . . . . . . .  DOT 4 

Manual Gearbox Ratios (Getrag 290) (6 cyl vehicles only): 

F irst gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.553: 1 
Second gear . . . . . . . . . . . . . . . . . . . . . . . . . .  2.041 : 1  
Thi rd gear . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .400: 1 
F ourth gear . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .000: 1 
F ifth gea r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.755:1  
Reverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.553:1  

Final Drive Unit Ratio: 

3 .2 Lit re Automatic . . . . . . . . . . . . . . . . . . . .  4.09:1 
4.0 Litre Automatic . . . . . . . . . . . . . . . . . . . .  3.58:1 
3.2 Lit re Manual . . . . . . . . . . . . . . . . . . . . . . .  3.77:1  
4.0 Lit re Manual . . . . . . . . . . . . . . . . . . . . . . .  3.58:1 
6.0 Litre . . . . . . . . . . . . . . . • • . . • • . . . . • . . . .  3.54:1 

Air Concfltioning: 

Compressor . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Compressor lubricant . . . . . . . . . . . . . . . .  . 
Refrigerant . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Refrigerant Charge Weight . . . . . . . . . . . .  . 
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, GENERAL SPECIFICATION DATA • 
Braking System: 

Front brakes . . . . . . . . . . . . . . . . . . . . . . . . . .  Power assisted, venti lated discs, sliding calipers: 
6 cyl. . . . . . . . . . . . . . .  single piston 
1 2  cyl. . .  . . . . . . . . . .  twin piston. 

Cal iper piston diameter . . . . . . . . . . . . . . . .  6 cyl. vehicles: 60 mm 
12 cyl. vehicles: 46 mm (each piston) 

Rear brakes . . . . . . . . . . . . . . . . . . . . . . . . . . .  Power assisted, sol id discs, single piston sliding cal ipers. 

Cal iper piston diameter . . . . . . . . . . . . . . . .  6 cyl. vehicles: 36 m m  
1 2  cyl. vehicles: 36 m m  

Hand brake . . . . . . . . . . . . . . . . . . . . . . . . . .  Mechanical, operating on rear drums within bell of the 
rear brake discs. 

Di sc diameter . . . .  Front . . . . . . . . . . . . . .  3.2 and 4.0 Litre: 291 mm 
6.0 Litre: 298 mm 

Rear (all) . . . . . . . . . . .  295mm 

Disc thickness . . .  Front . . . . . . . . . . . . . .  28mm (27 mm minimum permissi ble) 
Rear . . . . . . . . . . . . . . .  1 0mm (8,8mm mimimum permissible) 

M aster cylinder . . . . . . . . . . . . . . . . . . . . . . .  Bore diameter 23,81 mm 

Brake operation . .  Hydra ul ic. DOT 4 brake fluid. 

Main brake friction 
pad material . . . . .  6 cyl. . . . . . . . . . . . . . .  Front - Jurid 5 1 8  

Rear - Textar T 4046 

Handbrake friction 

1 2  cyl. . . . . . . . . . . . .  Front and Rear - Texta r T4046 

shoe materia l  . . . .  All . . . . . . . . . . . . . . . .  Ferodo 361 2  

B rake servo 
booster assembly . . . . . . . . . . . . . . . . . . . . .  Motor and pump (combined with ABS system ). 

Boost ratio . . . . . . . . .  5: 1 
Operating pressure . 1 40 to 1 80 ba r (2030 to 261 1 Ibf / in2 ) 

Accumulator type . . . . . . . . . . . . . . . . . . . . .  Gas charged. 
Volume . . . . . . . . . . . .  0,25 litre (0.44 pint, 0.26 US quart) 

Anti-lock braking 
system (ABS) . . . .  Wheel sensors . . . . .  Electrica l inductive sensors at the 

wheels which detect rotational speed. 

Control Module type . . . . . . . . . . . . . . . . . .  Solid state digital unit. 

ABS modulator . . . . . . . . . . . . . . . . . . . . . . .  Hydraul ic, contains three solenoid valves, one for each 
front wheel and one for both rea r wheels. ( integral with 
brake servo booster) 

Stopping distance from 60 mile I h 

Fully operational service brake: 
Lightly loaded vehicle . . . . . . . . . . . . .  45,1 m ( 1 48 ft) 
Vehicle with maximum load . . . . . . . .  57,3m ( 1 88 ft) 

E mergency service brake: 
(Front sub-system fai led) . . . . . . . . . .  1 08,5m (356 ft) 

Brake power unit fai lure: 
Vehicle with maximum load . . . . . . . .  73,76m (242 ft) 
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• " GENERAL SPECIFICATION DATA , 
Steering and Suspension 

�: When checking the steering geometry, use the pul l-down tools front and rear to set the ride 
height front and rear to the following dimensions: 

Front Ride Height . . . . . . . . . . . . . . . . . . . . .  1 53mm between the underside of the beam and the 
ground. 

Rear Ride Height . . . . . . . . . . . . . . . . . . . . . .  160mm between the rear edge of the A-frame and the 
ground; d rive shafts horizontal. 

Front Suspension: 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Independent coil springs 
Dam pers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TelescopiC", gas fi l led 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . . .  3.50 to 4.5u (5.00 on 1 2  cyl. vehicles) 
Camber angle . . . . . . . . . . . . . . . . . . . . . . . . .  0 to �.5° 

Front wheel a l ignment . . . . . . . . . . . . . . . .  Parallel to 1 ,6mm toe in ( inclusive) 

Rear Suspension: 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Indep endent coi l springs, co-axial with dampers. 
Camber angle . . . . . . . . . . . . . . . . . . . . . . . . .  �.SU to -1 .0 
Rear wheel alignment . . . . . . . . . . . . . . . . .  Parallel to 1 ,6mm toe in ( inclusive) 
Dampers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Telescopic, gas fi l led. 

Self-levelling suspension 

Unloader valve . . . . . . . . . . . . . . . . . . . . . . .  Solenoid operated spool valve. 

Power Assisted Steering: 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rack and Pinion 
N umber of turns 
lock to lock . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.768 
Turning circle . . . . (wa ll to wal l )  . .  . . . . .  1 2,9m (42ft 4in) 

(kerb to kerb) . . . . . .  1 2,4m (40ft 8in) 

Electrical Equipment: 

Battery 
Make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Varta 
Nominal Capacity . . . . . . . . . . . . . . . . . . . . .  52Ah (430CCA 85 Mins. reserve) 
Earth Polarity . . . . . . .  . . . . . . . . . . . . . . . . . .  Negative 

Alternator: 
Make and type . . . . . . . . . . . . . . . . . . . . . . . .  NipponDenso L3A4 
Nominal regulated voltage . . . . . . . . . . . .  1 3. 5  V at 200C 
Eart h  Polarity . .  . .  . .  . .  . . . .  . . . .  . . . . . . . . .  Negative 
Maximum output . . . . . . . . . . . . . . . . . . . . .  1 20 Amps 

Starter: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 cyI . vehicles . . . . . . . . . . . . . . 12 cyI . vehicles 
Make and type . . . . . . . . . . . . . . . . . . . . . . . .  Bosch DW 1 ,7K . . . . . . . . . . . . .  Mag neti Marell i  M80R 
Free spin speed . . . . . . . . . . . . . . . . . . . . . . .  3000 RPM . . . . . . . . . . . . . . . . . .  2650 RPM 
Free spin current . . . . . . . . . . . . . . . . . . . . . .  90A maximum . . . . . . . . . . . . .  75A maximum 
Load running current . . . . . . . . . . . . . . . . . .  420A maximum . . . . . . . . . . . .  375A maxi mum 
Stal l  current . . . . . . . . . . . . . . . . . . . . . . . .  . .  1 0SO A  . . . . . . . . . . . . . . . . . . . . .  1000 A 

Distributor: . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  Engine Management System 

Windscreen Wiper Motor: 
Make and type . . . . . . . . . . . . . . . . . . . . . . .  . Electrolux 
Light running speed, with 
rack disconnected. 
(after 60 secs from cold) . . . . . . . . . . . . . .  . S low mode 40 to 45 RPM: Fast mode greaterthan 60 RPM. 
Light running current 
(after 60 secs from cold) . . . . . . . . . . . . . .  . S low mode 3 A, fast mode 2A. 
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, GENERAL SPECIFICATION DATA 

TYRE DATA 

Tyre Replacement And Wheel Interchanging: 

WARNING: UNDER NO CIRCUMSTANCES SHOU L D  CROSS-PLY TYRES BE FITTED 

When replacement of tyres is necessary, it is preferable to fit a complete set. 

• 

Should either front or rear tyres only (ie not the fu l l  set) show a necessity for replacement, new tyres 
m ust be fitted to replace the worn ones. 
No attempt must be made to intercha nge tyres from the frontto the rear or vice-versa, as wear produces 
a characteristic pattern on each tyre depending upon its position on the vehicle. If this position is 
changed after wear has occured, the performance of the tyre wi l l  be adversely affected. 
It should be remembered that new tyres must be balanced. 
The radial  ply tyres specified here are desig ned to meet the high speed performance of this ca r. 
Only tyres of identical specification as shown in this section must be fitted as replacements. If two 
replacement tyres a re fitted to one axle, they must be of the same type and pattern as those on the other 
axle i .e. tyres must be used in sets of fou r  of the same manufacturer and tread pattern not intermixed. 

Tyre Designation 6 cyl. vehicles 

Standard (All Cou ntries): . . . . . . . . . . . . . . . . .  225 / 65 ZR 1 5  
O pti ons; All Countries 

except USA & Canada: . . . . . . . . . . . . . . . .  225 / 55 ZR16 
220 / 65 VR390TD 

Alternatives: 
U SA & Ca nada . . . . . . . . . . . . . . . . . . . . . . . .  205 / 70 VR1 5 
All other Countries: . . . . . . . . . . . . . . . . . . .  225/ 65 R 1 5  99V 

Inflation Pressures (cold) 

Comfort Setting* Normal Setti ng 

12 cyl. vehicles 

225 / 60 ZR16 

225 / 55 ZR16 

225 / 55 ZR1 6  

Bar Ibf / in2 Bar Ibf / in2 

225 / 65 ZR 15  and 225 / 55 ZR 1 6  (Not German Market) 

Front 1 ,93 28 2,34 34 

Rear 1 ,93 28 2,34 34 

225 / 55 ZR 16 (German Market) 

Front 1 ,93 28 2,96 43 

Rear 1 ,93 28 2,96 43 

225 / 60 ZR 1 6  

Front 1 ,93 28 2,34 34 

Rear 1 ,93 28 2,34 34 

205 / 70 VR 15  

Front 1 ,86 27 2,28 33 

Rear 2,07 30 2,48 36 

220 / 65 VR 390 TO and 225 / 65 R 15 99V 

Front 1 ,79 26 2,21 32 

Rear 1 ,93 28 2,34 34 

*Note that the maxi mum speed permissible at comfort setti ngs is 160 km / h (100 mile / h) 

Note: Tyres other than those recom mended by Jaguar m ust be inflated to 44 Ibf / in2 (2,9 bar) 
( both front and rear) 
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GENERAL SPECIFICATION DATA 

Recommended Snow Tyres 

�: The use of snow tyres fitted with studs is not permitted in  certain countries. 

Tyre Designation: (fitted in complete sets only) 

Ounlop TO SP88 220 / 65 R 390 97T, or 
M ichelin TOX 220 / 65 HR 390, or 
Pire1 l i Winter 2 1 0 2 1 5 / 65 R 15 

• 

, 

CAUTION: Tyre directional indicators must rotate in a clockwise direction when viewed from the right 
hand side of the vehicle, and in an antklockwise direction when viewed from the left hand 
side. 

Tyre Pressures (at all load conditions) 

Comfort Setting* 

Bar Ibf / in 

All sizes listed above 

Front 1 ,93 28 

Rear 1 ,93 28 

Normal Setting 

Bar Ibf / in 

2,35 34 

2,35 34 

*Note that the maximum speed permissi ble at co mfort settings is 160 km / h (100mile / h )  

Snow Chains 

Snow chains may be fitted to rea r wheels only. Use Jaguar snow chains. The chains must not be used 
on roads which are clear of snow. 
Maximum speed with snow chains fitted, 48 km / h (30 mile / h) .  

Tyre Studs 

Tyres may be fitted with studs provided maximum speed does not exceed 1 45 km/h (90mile / h ). Studs 
m ust be of the paral lel shank type, 1 0mm long, 8mm d iameter, Single flange. 

Ngu: Tyres other than those recom mended by Jaguar must be inflated to 44 Ibf / in2 (2,9 bar) (both 
front and rear) 
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, GENERAL SPECIFICATION DATA • 
BULBS 

Description Capacity Type 

Cigar Lighter I l lumination . . . . . . . .  1 2V 1 . 2W . . . . . . . . . .  Cap less 286 
Direction Indicators: 

Front . . . . . . . . . . . . . . . . . . . . . . . .  1 2V 21W . . . . . . . . . .  Bayonet 382 - Long Life 
Rear . . . . . . . . . . . . . . . . . . . . . . . . .  1 2V 21W . . . . . . . . . .  Bayonet 382 - Long Life 
Side Repeater Lamp . . . . . . . . . .  1 2V 4W . . . . . . . . . . .  Bayonet 233 - Long Life 

Door Guard Lamp . . . . . . . . . . . . . . . .  1 2V SW . . . . . . . . . . .  Bu lb  / holder - Long Life 
Fog Lam ps: 

Front . . . . . . . . . . . . . . . . . . . . . . . .  1 2V SSW . . . . . . . . . .  Halogen 4S3 - Long Life 
Rear . . . . . . . . . . . . . . . . . . . . . . . . .  1 2V 21W . . . . . . . . . .  Bayonet 382 - Long Life 

G love Compartment Lamp . . . . . . .  1 2V SW . . . . . . . . . . .  Festoon 239 
Headlamp (Q uadruple): 

Inner (Not U SA or Canada) . . . .  1 2V 60W . . . . . . . . . .  Halogen H4 472 - Long Life 
O uter (Not U SA or Canada) . . .  1 2V 60/SSW . . . . . . .  Halogen H4 472 - Long Life 

France - Inner . . . . . . . . . . . . . . . .  1 2V 60W . . . . . . . . . .  Halogen Yellow H4 476 - Long Life 
France - Outer . . . . . . . . . . . . . . .  1 2V 60W/5SW . . . . .  Halogen Yellow H4 476 - Long Life 

Japan - Inner . . . . . . . . . . . . . . . .  1 2V SOW . . . . . . . . . .  Sealed Beam 
Japan - Outer . . . . . . . . . . . . . . . .  1 2V 37.S/60W . . . . . .  Sealed Beam 

Headlamp (Styled): 
All Markets except 
U SA / Canada . . . . . . . . . . . . . . . .  1 2V 60/SSW . . . . . . .  Ha logen H4 472 - Long Life 
France . . . . . . . . . . . . . . . . . . . . . .  1 2V 60/SSW . . . . . . .  Halogen Yellow H4 476 - Long Life 

Interior Lam p  - Rear of Seat . . . . . .  1 2V SW . . . . . . . . . . .  Festoon 239 
Interior Lamp - Roof Console . . . . .  1 2V 1 0W . . . . . . . . . .  Festoon 26S 
Luggage Compartment Lamp . . . .  1 2V SW . . . . . . . . . . .  Festoon 239 
Map Lam p  - Roof Console . . . . . . . .  1 2V SW . . . . . . . . . . .  Ha logen 468 
N um ber Plate Lam p  . . . . . . . . . . . . . .  1 2V SW . . . . . . . . . . .  Festoon 239 
N um ber Plate Lamp - Japan . . . . . .  1 2V 1 0W . . . . . . . . . .  Festoon 26S 
Reading Lamp - Rea r Q uarter . . . . .  1 2V 4W . . . . . . . . . . .  Bayonet 233 
Reverse Lam p  . . . . . . . . . . . . . . . . . . .  1 2V 21W . . . . . . . . . .  Bayonet 382 - Long Life 
Side (Parking) Lamp - Front . . . . . .  1 2V SW . . . . . . . . . . .  Bayonet 207 - Long Life 
Stop Lamp . . . . . . . . . . . . . . . . . . . . . .  1 2V 21W . . . . . . . . . .  Bayonet 382 - Long Life 
Stop Lamp - High Mounted . . . . . . .  1 2V SW . . . . . . . . . . .  Cap less S01 - Long Life 
Sun Visor Vanity Mi rror Lamp . . . . .  1 2V 1 .2W . . . . . . . . . .  Capless 286 
Tai l  Lamp . . . . . . . . . . . . . . . . . . . . . . .  1 2V SW . . . . . . . . . . .  Bayonet 207 - Long Life 
U nderbonnet Lam p  . . . . . . . . . . . . . .  1 2V SW . . . . . . . . . . .  Bayonet 989 - Long Life 

Variations Applicable To USA And Canada 

Headlamp (Q uadruple): 
Inner . . . . . . . . . . . . . . . . . . . . . . . .  1 2V SOW . . . . . . . . . .  Ha logen Sealed Beam 
Outer . . . . . . . . . . . . . . . . . . . . . . . .  1 2V 6SW . . . . . . . . . .  Halogen Sealed Beam 

Headlamp (Styled):  
High Beam . . . . . . . . . . . . . . . . . . .  1 2V 6SW . . . . . . . . . .  Ha logen 9003 HB3 
Low Beam . . . . . . . . . . . . . . . . . . .  1 2V SSW . . . . . . . . . .  Halogen 9006 HB4 

Parking (Side) and Di rection 
Ind icator Lamp . . . . . . . . . . . . . . .  1 2V S/21W . . . . . . . . .  Double Filament Bayonet 380 - Long Life 

Side Marker La mp . . . . . . . . . . . . . . .  1 2V 4W . . . . . . . . . . . Bayonet 233 - Long Life 
Stop and Direction Indicator 

Lamp . . . . . . . . . . . . . . . . . . . . . . . .  1 2V 21W . . . . . . . . . .  Bayonet 382 - Long Life 
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GENERAL SPECIFICATION DATA 

FUSE PART NUMBERS 

3 amp - ADU 1 872J 
5 amp - ADU 1 874J 

1 0  amp - ADU 1 876J 
1 5  amp - ADU 1 877J 

RIGHT-HAND FUSEBOX (6 CYUNDER VEHICLES) 

20 amp - ADU 1 878J 
25 amp - ADU 1879J 
30 amp - ADU 1 880J 

FUSE 
NO. 

FUSE 
COLOUR 
CODE 

VALUE CIRCUIT 

A1 . . . . . . .  Light Blue . . .  1 5A . . . . . .  Right hand and left hand seat lumba r  pumps. 
Air conditioning clutch. 

A2 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Automatic Transmission (4.0 Litre). 
A3 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Fuse fai lure link. 
A4 . . . . . . .  White . . . . . . .  25A . . . . . .  Rig ht hand seat movement. 
A5 . . . . . . .  Light Blue . . .  1 5A . . . . . .  Doo r locking. 
A6 . . . . . . .  White . . . . . . .  25A . . . . . .  Caravan / Trai ler mod ule. Radio telephone. 
A7 . . . . . . .  White . . . . . . .  25A . . . . . .  Heated rear screen. 
A8 . . . . . . .  Red . . . . . . . . .  1 0A Luggage compartment release. 

Ride levelling. 
Aerial. 

A9 . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Fuse fai lure link. 

B1 White . . . . . . .  25A . . . . . .  Rig ht hand front window lift. 
Right hand rear window lift. 

B2 . . . . . . .  Light Blue . . .  1 5A . . . . . .  Auxil iary positive supplies. 
B3 . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Fuse falure link 
B4 . . . . . . .  yel low . . . . . .  20A . . . . . .  Air conditioning right hand blower motor. 
B5 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Fuel injection memory. 
B6 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Horns 
B7 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Windscree n  washer pump. 
B8 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Right hand rear signal lamps. 
B9 . . . . . . .  White . . . . . . .  25A . . . . . .  Head lamp power wash. 
C1 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Front and rear cigar lighters. 
C2 . . . . . . .  White . . . . . . .  25A . . . . . .  Right hand and left hand seat heaters. 
C3 . . . . . . .  White . . . . . . .  20A . . . . . .  Starter solenoid. 
C4 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Fuel pump coil and lambda heaters. 
C5 . . . . . . .  White . . . . . . .  25A . . . . . .  Right hand front screen heater (where fitted). 
C6 . . . . . . .  White . . . . . . .  25A . . . . . .  Fuel pump. 
C7 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Right hand front direction indicator and side lamps. 

Right hand tai l  lamp. 
CS . . . . . . .  L ight B lue . . .  1 5A . . . . . .  Right hand main beam. 
C9 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Right hand front dip and fog lamps. 
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LEFT-HAND FUSEBOX (6 CYLINDER VEHICLES) 

FUSE 
NO. 

FUSE 
COLOUR 
CODE 

VALUE CIRCUIT 

A1 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Driver's seat / door mi rror CM. Door mi rror heaters. 
Instrument i l lumination dimmer. 

A2 . . . . . . .  Lig ht Green . 3 0A . . . . . .  Cooling fa ns A and A+ B. 
A3 . . . . . . .  Violet. . . . . . .  3A . . . . . . .  Fuse fai lu re li nk. 
A4 . . . . . . .  White . . . . . . .  2 5A . . . . . .  Left-hand seat movement power. 
A5 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Lighting logic. Low priority memories. 
A6 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Purge valve, breather heater, fuel injection 

anci l laries and J DS diag nostics. 
A7 . . . . . . .  Light Green . 3 0A . . . . . .  Cooling fan B and relays. 
A8 . . . . . . .  yel low . . . . . .  20A . . . . . .  Windscreen wi per motor. 
A9 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Fuse fai lure l i nk. 
B 1  . . . . . . .  White . . . . . . .  25A . . . . . .  Left-hand front window l ift. 

Left-hand rear window l ift. 
B2 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Sunroof. 
B3 . . . . . . .  Violet . . . . . . .  3 A  . . . . . . . .  Fuse fai lure l ink 
B4 . . . . . . .  yel low . . . . . .  20A . . . . . .  Ai r conditioning left-hand blower motor. 
B5 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Instrument pack. 
B6 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Security CM. 
B7 . . . . . . .  Violet . . . . . . .  3 A  . . . . . . .  Fuse fai lure link. 
B8 . . . . . . .  Light Blue . . .  1 5A . . . . . .  Left-hand rear signal lamps. 
B9 . . . . . . .  Light Green . 3 0A . . . . . .  Anti-lock Braki ng System (ABS) main supp ly. 
C1 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Petrol injection main relay. 
C2 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Interior l ights. Side l ights. 
C3 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Central Control Module (CCM). 
C4 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Gearshift interlock. 
C5 . . . . . . .  White . . . . . . .  25A . . . . . .  Left-hand front screen heater. 
C6 . . . . . . .  Light Green . 3 0A . . . . . .  Anti-lock Braking System (ABS) pump motor. 
C7 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Left-hand front ind icator and side lam ps. 

Left-hand rear tai l  lamps. 
C8 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Left-hand main beam. 
C9 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Left-hand front dip and fog lamps. 

CENTRE FUSEBOX (6 CYLINDER VEHICLES) 

FUSE FUSE VALUE 
NO. COLOUR 

CODE 

CIRCUIT 

1 . . . . . . . . .  Violet . . . . . . .  3 A  . . . . . . . .  Alternator module, right hand front bulb fai lure module 
and left hand rear bulb fai lure modu le. 

2 . . . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Windscreen wiper relay, CCM lighting, secu rity 
circuits, driver and passenger seat heaters. 

3 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  High mounted stop lamp (where fitted), left hand front 
and right hand rear bulb fai lure. 

4 . . . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Ride level l ing (where fitted). 
5 . . . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Cruise (speed) control CM and switches. 
6 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Passive reverse re lay coi l, mode switch i l lumi nation, 

cigar l ighter relay, starter relay and catalyst 
switching module. 
1 2  cyl. Automatic Transmission solenoids. 

7 . . . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Ai r conditioning aspirator and heated jets for 
windscreen. 

8 . . . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Anti-lock Braki ng System (ABS) BCM and mai n relay coi l. 
9 . . . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Instrument pack. 
1 0  . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  (For Auto. Transmission TCM - 1 2 cyl. Vehicles). 
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• GENERAL SPECIFICATION DATA 

RIGHT-HAND FUSE BOX (12 CYLINDER VEHICLES) 

FUSE 
NO. 

FUSE 
COLOUR 
CODE 

VALUE CIRCUIT 

A1 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Right hand and left hand seat lumba r  pu mps. 
Air conditioning c lutch. 

A2 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Automatic Transmission. 
A3 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Fuse fai lure link. 
A4 . . . . . . .  White . . . . . . .  2SA . . . . . .  Right hand seat movement. 
AS . . . . . . .  Light B lue . . .  1 SA . . . . . .  Door locking. 
A6 . . . . . . .  White . . . . . . .  2SA . . . . . .  Caravan / Trai ler module. Radio telephone. 
A7 . . . . . . .  White . . . . . . .  2SA . . . . . .  Heated rear screen. 
A8 . . . . . . .  Red . . . . . . . . .  1 0A Luggage compartment release. 

Ride levell ing. 
Aerial .  

A9 . . . . . . .  White . . . . . . .  2SA . . . . . .  Supplementary fuel pump. 

B1 . . . . . . .  Light Green . 30A . . . . . .  Right hand front window l ift. 
Right hand rear window lift. 

B2 . . . . . . .  Lig ht Blue . . .  1 SA . . . . . .  Auxil iary positive supplies. 
B3 . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Fuse falure l ink 
B4 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Air conditioning right hand blower motor. 
BS . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Fuel injection memory. 
B6 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Horns 
B7 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Windscreen washer pump. 
B8 . . . . . . .  Light Blue . . .  1 5A . . . . . .  Right hand rear signal lamps. 
B9 . . . . . . .  Light Green . 30A . . . . . .  Headlamp power wash. 
C1 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Front and rear cigar lighters. 
C2 . . . . . . .  White . . . . . . .  2 5A . . . . . .  Right hand and left hand seat heaters. 
C3 . . . . . . .  White . . . . . . .  20A . . . . . .  Starter solenoid.  
C4 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Fuel pump coi l and lam bda heaters. 
C5 . . . . . . .  White . . . . . . .  2 5A . . . . . .  Rig ht hand front scree n  heater (where fitted). 
C6 . . . . . . .  White . . . . . . .  2 5A . . . . . .  Fuel pump. 
C7 . . . . . . .  Brown . . . . . .  7 .SA . . . . . .  Right hand front direction indicator and side lamps. 

Right hand tai l  lamp. 
C8 . . . . . . .  Lig ht B lue . . .  1 5A . . . . . .  Right hand main beam. 
C9 . . . . . . .  Light B lue . . .  1 SA . . . . . .  Right hand front dip and fog lamps. 
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LEFT-HAND FUSEBOX (12 CYLINDER VEHICLES) 

FUSE 
NO. 

FUSE 
COLOUR 
CODE 

VALUE CIRCUIT 

A 1 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Driver's seat / door mirror CM. Door mirror heaters. 
Instrument i l lumination dim mer. 

A2 . . . . . . .  Light Green . 30A . . . . . .  Cooling fans A and A+ B. 
A3 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Fuse fai lu re l i nk. 
A4 . . . . . . .  White . . . . . . .  2 5A . . . . . .  Left-hand seat movement power. 
A5 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Lighti ng logic. Low priority memories. 
A6 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Purge valve, breather heater, air pump 

and JDS diag nostics. 
A7 . . . . . . .  Lig ht Green . 30A . . . . . .  Cooling fan B and relays. 
A8 . . . . . . .  yel low . . . . . .  20A . . . . . .  Windscreen wi per motor. 
A9 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Fuse fai lure li nk. 
B1 . . . . . . .  Lig ht Green . 30A . . . . . .  Left-hand front wi ndow l ift. 

Left-hand rear window l ift. 
B2 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Sunroof. 
B3 . . . . . . .  Violet . . . . . . .  3A . . . . . . . .  Fuse fai lure link 
B4 . . . . . . .  yel low . . . . . .  20A . . . . . .  Ai r conditioning left-hand blower motor. 
B5 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Instrument pack. 
B6 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Security CM. 
B7 . . . . . . .  Violet . . . . . . .  3A . . . . . . .  Fuse fai lure li nk. 
B8 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Left-hand rear signal lamps. 
B9 . . . . . . .  Lig ht Green . 30A . . . . . .  Anti-lock Braking System (ABS) main supply. 
C1 . . . . . . .  Yel low . . . . . .  20A . . . . . .  Fuel injection main relay. 
C2 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Interior l ights and side l ights positive (+ve). 
C3 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Centra l Control Module (CCM). 
C4 . . . . . . .  Red . . . . . . . . .  1 0A . . . . . .  Ignition key lock and gearshift interlock. 
C5 . . . . . . .  White . . . . . . .  25A . . . . . .  Left- hand front screen heater. 
C6 . . . . . . .  Light Green . 30A . . . . . .  Anti-lock Braking System (ABS) pump motor. 
C7 . . . . . . .  Brown . . . . . .  7 .5A . . . . . .  Left-hand front ind icator and side lam ps. 

Left-hand rea r tai l  lamps. 
C8 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Left-hand main beam. 
C9 . . . . . . .  Light B lue . . .  1 5A . . . . . .  Left-hand d ip  beam and front fog lamps. 

CENTRE FUSEBOX (12 CYLINDER VEHICLES) 

FUSE 
NO. 

FUSE 
COLOUR 
CODE 

VALUE CIRCUIT 

1 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Alternator module, right hand front bulb fai lure module 
and left hand rear bu lb  fai lure modu le. 

2 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Windscreen wiper relay, CCM lighting, security 
circuits, driver and passenger seat heaters. 

3 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  High mounted stop lamp (where fitted), left hand front 
and right hand rear bulb fai lure. 

4 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Ride levell ing (whe re fitted). 
5 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Cruise (speed) control CM and switches. 
6 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Passive reverse relay coi l, mode switch i l lumination, 

cigar l ighter relay, starter relay, automatic transmission 
solenoids and catalyst switching module 

• 

7 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Ai r conditioning aspirator and heated windscreen washer jets 
8 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Anti-lock Braking System (ABS) BCM and main relay coi l. 
9 . . . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Instrument pack. 
10 . . . . . . .  Tan . . . . . . . . .  5A . . . . . . . .  Automatic transmission TCM 
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• ENGINE TUNING AND DATA 

ENGINE TUNING - 3.2 AND 4.0 LITRE 

Ignition Timing . . . . .  Fully mapped Lucas engine management system with digital ignition. 

Valve Clearances . . . .  In let a nd exhaust . . .  0,30 to 0,36mm (0.01 2 to 0.01 4in.) 

Sparking Plugs . . . . . . . . . .  Type . . . . . . . . . . . . . . . . . . . . . . . . . . .  Champion RC9YC 
Gap . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,9mm (0.035in.) 

Ignition Coil . . . . . . . . . . . . .  Type . .. . . . . . . . . . . . . . . . . . . . . . . . .  Bosch 
Resistance of 
primary winding . . . . . . . . . . . . . . . .  0.5 Ohm +L 1 0%  
Resistance of 
secondary winding . . . . . . . . . . . .  6 kOhm +L 1 0% 
Measured at 20°C (68°F) 
Consum ption: stationary . . . . . . . . 5.0 to 6.5 Amps 
Consumption: running . . . . . . . . . .  2.5 to 3.0 Amps 

Distributor . . . . . . . . . . . . . .  Rotatio n of rotor . . . . . . . . . . . . . . .  Clockwise ( looking down at rotor) 
Firing order . . . . . . . . . . . . . . . . . . . .  1 ,5,3,6,2,4 (No. 1 cyl inder at front) 
Resista nce of coi l lead . . . . . . . . . .  1 .8 to 4.1 kOhm 
Resista nce of plug leads: . . . . . . . .  1 - 5.6 to 1 3.2 kOhm 

2 - 6.0 to 1 4.0 kOhm 
3 - 6.6 to 1 5.5 kOhm 
4 - 7.7 to 1 8.2 kOhm 
5 - 9.5 to 22.3 kOhm 
6 - 9. 1 to 2 1 .4 kOhm 

Fuel Injection Equipment . Microprocessor control led 
engine management. 
Fuel pressure . . . . . . . . . . . . . . . . . .  3 bar (43 Ibf / in2). 

Exhaust Emission . . . . . . . . Exhaust gas analyser reading 
(at engine idle speed) . . . . . . . . . . .  0.5% CO max with catalysts fitted 

1 to 2% CO max without catalysts 

Idle Speed . . . . . . . . . . . . . . . Engine at normal operating 

Compression Pressure 

tem perature . . . . . . . . . . . . . . . . . . . . Auto [N] 700 +/ _ 50 RPM 
Manual 800 +L 50 RPM 

1 60-1 70 Ibf / in2 

Differential pressure 
between cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  I bf / in2 (max) 

• 

, 

Nme: Compression pressure to be checked with al l  sparking plugs removed, throttle fully open, engine 
at operating temperature and cranking speed of 300 RPM (minimum). 

ENGINE DATA - 3.2 AND 4.0 LITRE 

General 
N umber of cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 m m  
Stroke . . . . . . . . . . . . . . . . . . . . . . .  3.2 Litre . . . . . . . . . . . . . . . .  83m m  

4.0 Litre . . . . . . . . . . . . . . . .  1 02mm 

Cubic capacity . . . . . . . . . . . . . . . .  3.2 Litre . . . . . . . . . . . . . . . .  3239cm3 
4.0 Litre . . . . . . . . . . . . . . . .  398 Ocm3 

Compression ratio . . . . . . . . . . . .  3.2 Litre . . . . . . . . . . . . . . . .  9.75 : 1 
4.0 Litre . . . . . . . . . . . . . . . .  9.5 : 1 

F iring order . . . . . . . . . . . . . . . . . .  1 ,5,3,6,2,4 (No 1 cylinder at front) 
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ENGINE DATA - 3.2 AND 4.0 LITRE (continued) 

Cylinder Block 
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aluminium alloy 
Bore diameter after honing: 
Piston g rade . . . . . . . . . . . . . . . . .  A . . . . . . . . . . . . . . . . . . . . . .  90,990 to 91 ,002mm 

B . . . . . . . . . . . . . . . . . . . . . .  91 ,005 to 9 1 ,018mm 
+0.010in  . . . . . . . . . . . . . . . .  91 ,259 to 91 ,272mm 
+0.020in . . . . . . . . . . . . . . . .  9 1 ,513 to 91 ,526mm 

Cylinder Head 
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aluminium alloy 

Crankshaft 
Material . . . . . . . . . . . . . . . . . . . . .  3.2 Litre . . . . . . . . . . . . .  , . .  Cast iron 

4.0 Litre . . . . . . . . . . . . . . . .  Steel 
N u m ber of main bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Main bearing type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vandervell VP2C 
Journal diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76,2 18 to 76,230mm 
Journal length (over 3/32in. radii): 

Front . . . . . . . . . . . . . . . . . . .  30.48mm 
Centre . . . . . . . . . . . . . . . . . 36,1 82 to 36,233 
Remainder . . . . . . . . . . . . .  30,43 to 30,53mm 

Thrust washer material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VP1 0 or VP2 
Thrust washer diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,888 to 3,898mm 
Thrust washer thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,57 to 2,62 mm 
Permissible end-float . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, 1 0  to 0,25mm 
Width of main bearing: . . . . . . .  Fro nt intermediate 

and rear . . . . . . . . . . . . . . . .  24,33 to 24,7 1 mm 
Centre . . . . . . . . . . . . . . . . .  30,1 0  to 30,48mm 

Balancing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crankshaft to be ba lanced to 1 5gm cm 
(1/4 oz in.) 
Imbalance to be corrected by dri l l ing 
u p  to 4 holes in each balance weight 
9,5 x 29mm maximum depth. 

Diametrical c learance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,041 to 0,084mm 
Crankpin: . . . . . . . . . . . . . . . . . . . .  Diameter . . . . . . . . . . . . . . .  52,987 to 52,974mm 

Length . . . . . . . . . . . . . . . . .  30,1 93 to 30,1 42mm 

Connecting Rods 
Length between centres: . . . . . .  3.2 Litre . .  . . . . . . . . . . .  . . .  175,1 85 to 175,285mm 

4.0 Litre . .  . . . . . . . . . . .  . . .  1 66,320 to 1 66,420mm 
Big end bearing material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vandervell VP2C 
Bore for big end bearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,731 mm 
Width of big end bearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,38 to 24,77 mm 
Big end diametrical clearance . . . . . . . . . . . . . . . . . . . . . . . . . .  0,025 to 0,068mm 
Big end side clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0, 132 to 0,233mm 
S mall  end bush materia l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VP1 0 
Bore for smal l  end bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,975 to 27,000mm 
Width of small end bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,3 to 25,5mm 
Fitted Ldia of small end bush . . .  . . .  . .  . . . .  . .  . . .  . .  . .  . .  . . . .  23,81 4 to 23,81 8mm 
Bore diameter of small end bush . . . . . . . . . . . . . . . . . . . . . . .  23,38 to 23,48mm 

Pistons 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HG41 3 (BS 1 490-1 970-LM 1 3TF) 

(phosphorus modified) . 
Diameter: . . . . . .  Grade . . . . . . . A . . . . . . . . . . . . . . . . . . . . . .  90,964 to 90,976mm 

B . . . . . . . . . . . . . . . . . . . . . .  90,979 to 90,99 1 mm 
+0.010in . . . . . . . . . . . . . . . .  9 1 ,218 to 91 ,245mm 
+0.020in . . . . . . . . . . . . . . . .  91 ,472 to 91 ,499mm 
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ENGINE DATA - 3.2 AND 4.0 LITRE (continued) 

Piston Rings 
N o. of compression rings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
No. of oil control rings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Top compression ring: 
Gap when fitted in bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,40 to 0,65mm 
Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,490 to 1 ,495mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 ,00m m  
Depth of chrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O,06mm 
Material . . . . . . . . . . . . . . . . . . . . .  3.2 l itre . . .  . . . . . .  . . . . . . . .  Steel 

4.0 Litre . . . . . . . . . . . . . . . .  Cast I ro n  HG22C 
Tangential load of 5.8N to 8.75 N  to close the gap to 0,40 to 0,65mm. 

Second compression ring 
Gap when frtted in bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.4 to 0,65mm 
Thickness . . . . . . . . . . . . . . . . . . . .  3 .2  Litre . . . . . . . . . . . . . . . .  1 ,522 to 1 ,499mm 

4.0 Litre . . . . . . . . . . . . . . . .  1 ,990 to 1 ,975mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 ,OOm m  
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cast Iron HG10  
Tangential load of 5,8N to 8,75N to close the gap to 0,40 to 0,65mm. 

Oil  control ring 
Gap when frtted in bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,3 to 0,55mm 

Gudgeon Pins 
M aterial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EN32 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chamfer locking 
Length . . . . . . . . . . . . . . . . . . . . . . .  3.2 Litre . . . . . . . . . . . . . . . .  68,37 to 68,50mm 

4.0 Litre . . . . . . . . . . . . . . . .  77,1 2 to 77,25mm 
O utside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,807 to 23,81 2mm 
Inside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4,30 to 1 4,81 mm 
Permissible offset of centre web . . . . . . . . . . . . . . . . . . . . . . . .  1 ,Omm 

Camshafts 
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cast iron 
N umber of journals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Journal d iameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,937 to 26,950mm 
Diametrical clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,04 to 0,07 mm 
Nominal l ift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,Omm 
Permissible e nd-float . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . .  0,1 3mm 
Thrust taken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At front end of shafts 

Valves 
Inlet valve material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E N52 
Exhaust valve materia l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Steel 2 1-4-N 
Inlet valve head diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,1 7  to 35,43mm 
Exhaust valve head diameter . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,90mm 
Valve face angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 to 45.5 degrees 
Valve lift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Valve Stem diameter . . . . . . . . .  Inlet and Exhaust . . . . . . .  7,866 to 7 ,879mm 
Valve stem seal . . . . . . . . . . . . . . .  Material . . . . . . . . . . . . . . . .  Viton 

Internal diameter . . . . . . .  7,85 to 7 ,90mm 
I nlet valve clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,30 to 0,36mm (0.01 2 to 0.01 4in.)  
Exhaust valve clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,30 to 0,36mm (0.012  to 0.01 4in.) 
Adjustment of valve clearance . . . . . . . . . . . . . . . . . . . . . . . . . .  Shims. 
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Valve Guides 
Materia l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Brico a l loy 2 or BS 1 52/1 2 

(Brinel l  hardness 1 90 to 260) 
G uide length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,51 mm 
Circlip materia l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  SWG (0.048in . )  zinc coated 
Valve guide identification: . . . . .  Standard; no groove . . . .  1 2,74 to 1 2,75mm 

1 st oversize; 1 groove 
(Production only) . . . . . . .  1 2,79 to 1 2,80mm 
2 nd oversize; 2 grooves . 1 2,87 to 1 2,88mm 
3rd oversize; 3 grooves . .  1 2,99 to 1 3,00mm 

Valve -guide bore to be concentric with the outside diameter of the g uide within 0,025mm 
i.e. total indicator reading of 0,050mm 

Valve Seats 
Valve seat angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.50 to 44.75 degrees 

Inlet valve seat 
o utside diameter: . . . . . . . . . . . . .  Standard . . . . . . . . . . . . . . .  36,388 to 36,404mm 

Service . . . . . . . . . . . . . . . . .  36,769 to 36,785mm 
Interference fit in 
cylinder head . . . . . . . . . . .  O,077m m  

Exhaust valve seat 
o utside diameter: . . . . . . . . . . . . .  Standard . . . . . . . . . . . . . . .  32,868 to 32,884mm 

Service . . . . . . . . . . . . . . . . .  33,249 to 33,265mm 
Interference fit in 
cylinder head . . . . . . . . . . .  O,077m m  

Tappets 
O uter diameter of tappet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,34 to 33,35mm 
Diametrical clearance 
of tappet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,02 to 0,05mm 

Valve Springs 
Wire diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,76mm 
I nside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,62 +1_ 0,25mm 
N um ber of coils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
N umber of working coils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.75 
Direction of helix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RH 
Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,51 N 1 mm 
N atura l  frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  603Hz 
Free length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 13m m  
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OTEVA60 

Camshaft Sprocket 
N o  of teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Pitch of teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Pitch circle diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 , 135mm 
I nternal splines . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131  
Pitch circle diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66,675mm 
Pitch of teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,6mm 
O utside diameter of sprocket . . . . . . . . . . . . . . . . . . . . . . . . . . .  95,25mm +1_ 0,050mm 
Total width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8,6531mm 
Width across two teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5,341 to 1 5,570mm 
Concentricity of teeth and 
sprocket not to exceed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,076mm 
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Crankshaft Sprocket 
N o. of teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1  
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 9,525mm 
Pitch circle diameter . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63,906mm 
Root diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,556mm 
Roller diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,35m m  
Measured over 6,35mm (0,25in )  d i a  pins . . . . . . . . . . . . . . . .  69,95 to 70,01 mm 
Tooth profi le cut to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85228 
Internal diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,857 to 42,875mm 
Width across 1 tooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5, 10  to 5,33mm 
Width across a l l  the teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,00 to 38,43mm 
Width across 2 teeth (timing chain) . . . . . . . . . . . . . . . . . . . . .  1 5,34 to 1 5,57 mm 

Crankshaft Damper Oil Seal Spacer 
I nside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,86 to 42,88mm 
Outside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,81 to 52,OOmm 
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6,90 to 1 7,10mm 

Intennediate Shaft Bush 
I nside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 ,96 to 2 2,01 mm 
O utside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,06 to 2 5,08mm 
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6,25 to 1 7,25mm 
Press frt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,04 to O,OSmm 
Shaft size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 ,93 to 2 1 ,96mm 
Running clearance . . . .  . . . .  . . . . . . . . . .  . . . . .  . . . . . . . . .  . . . . .  0,03 to 0,05mm 
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vandervell No. L 1 0083/3 

Intennediate Sprocket Inner Teeth 
N umber of teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Pitch circle diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85,06mm 
Root diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78,70mm 
Roller diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,35mm 
Measured over 6,35mm (0.25in )  dia pins . . . . . . . . . . . . . . . .  91 ,29 to 9 1 ,41 mm 
Tooth profile cut to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85228 
Width across two rows of teeth . . . . . . . . . . . . . . . . . . . . . . . . .  1 5,34 to 1 5,57 mm 
Overal l  diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89,1 0  to 89,20mm 

Intennediate sprocket outer teeth 
N umber of teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Pitch circle diameter . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6O,884mm 
Root diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,53mm 
Roller diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,35m m  
Measured over 6,35mm (0.25in) d i a  pins . . . . . . . . . . . . . . . .  67, 1 1  to 67,23mm 
Tooth profi le cut to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85228 
Overal l  diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,97 to 65,07mm 
Width across two rows of teeth . . . . . . . . . . . . . . . . . . . . . . . . .  1 5,34 to 1 5,57m m  
Total wi dth  o f  sprocket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,70 t o  48,SOm m  

Primary Timing Chain 
Pitches . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  SO 
Roller diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,35mm 
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Type . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Endless duplex chain 

Secondary Timing Chain 
Pitches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86 
Roller diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,35m m  
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Type . . .  . . . .  . . . .  . . . . . .  . . . .  . . . . .  . . .  . .  . . . . .  . . . .  . . . . .  . . . . .  E nd less duplex chain 

January 93 Issue 2 05 - 5  

• 

, 



• 

, ENGINE TUNING AND DATA 

ENGINE DATA - 3.2 AND 4.0 LITRE (continued) 

Oil Pump Chain 
Pitches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 
Roller diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,35mm 
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,525mm 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E nd less simplex chai n 

Dampers And Tensioners 
Backing material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Steel BS1 449 CR4 
Damper materia l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rubber 

Chain Hydraulic Tensioner 
Overal l  length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45m m 
Overal l  length to bottom 
of groove in piston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 ,32 to 2 1 ,35mm 
Width of groove in piston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5m m  

N on-retu rn valve 
primary ball diameter . . . . . . . . . . . . . . . . .  4,76mm 
pri mary ball free movement . . . . . . . . . . .  0,45 to 0,74mm 
secondary bal l  diameter . . . . . . . . . . . . . . .  4,76m m 
secondary bal l  free movement . . . . . . . . .  0,45 to 0,74mm 

Housing bore diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 ,36 to 2 1 ,38mm 

Oil Pressure Relief Valve 
O utside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,95 to 1 7,98mm 
Inside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4,50 to 1 5,00mm 
Overal l  length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35mm 
Working length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30mm 
Bore depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27m m  
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E N 1 A  
Mand rel  . . . . . . . . . . . . . . . . . . . . .  length . . . . . . . . . . . . . . . . . .  57mm 

diameter . . . . . . . . . . . . . . .  1 1 , 1 1 mm 
material . . . . . . . . . . . . . . . .  Steel tube to BS970 (CDS2 or ERW 1 )  

Spring: . . . . . . . . . . . . . . . . . . . . . .  Wal l  thickness . . . . . . . . . .  1 ,63mm (1 6SWG) 
or 1 ,22mm (1 8SWG) 

Free length . . . . . . . . . . . . .  1 06mm 
Outside diameter . . . . . . .  1 6,34mm 
Wire diameter . . . . . . . . . .  2,34mm ( 1 3SWG) 

Mean diameter coi ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4m m  
Total number of coils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
N u m ber of active coils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 
Helix of coil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Left 
Spring rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,49 N / mm 

Oil Filter 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ful l  flow disposable canister 
Maximum working pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,90 Bar ( 1 00 Ib / i n2) 
Rel ief valve setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,897 to 1 , 1 04 Bar ( 1 3  to 1 61b  / in2) 
E lement fi ltration area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3555cm2 (551 in2) 
Ada ptor thread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 in x 1 2  UNF - 2B 

Oil pressure 
At idle Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,07 Bar (301b / in2) minimum 
At 4000 RPM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,83 Bar (701b / in2) minimum 
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• ENGINE TUNING AND DATA 

ENGINE DATA - 3.2 AND 4.0 LITRE (continued) 

Oil Pump 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rotor 
Outer rotor outside diameter . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,77 to 69,83mm 
O uter rotor width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,96 to 27,98mm 
Inner rotor width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,96 to 27,98mm 
Clearance outer rotor to body . . . . . . . . . . . . . . . . . . . . . . . . . .  0,1 mm 
Oil pump body rotor bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,93 to 69,95mm 
Rotor end float . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,1 mm 
Rotor lobe clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,2mm 
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CONVERSION TABLES 

NEWTON METRES TO POUNDS FORCE FEET 

Nm 0 I 1 I 2 I 3 I 4 I 5 I 
Pounds force feet 

0 - 0.738 1.475 2.21 3  2.950 3.688 

10 7.376 8. 1 13 8.851 9.588 10.326 1 1 .063 

20 1 4.751 15.489 1 6.226 1 6.964 17.706 18.439 

30 22. 1 27 22.864 23.602 24.340 25.077 25.8 1 5  

40 29.503 30.240 30.978 3 1 .1 1 5  32.453 33.190 

50 36.878 37.616 38.353 39.091 39.828 40.566 

60 44.254 44.991 45.729 46.466 41.204 41.942 

10 51 .629 52.367 53.105 53.842 54.580 55.311 

80 59.005 59.143 60.480 61.218 61 .955 62.693 

90 66.381 67. 1 1 8  67.856 68.593 69.331 70.068 

100 73.756 74.494 75.231 75.969 76.707 77.444 

1 10 8 1 .132 81 .869 82.607 83.345 84.082 84.820 

1 20  88.508 89.245 89.983 90.720 91.458 92.195 

1 30 95.883 96.621 97.358 98.096 98.833 99.580 

1 40 1 03.26 104.00 104.73 1 05.47 106.21 1 06.95 

1 50 1 10.63 1 1 1 .37 1 12.1 1 1 1 2.85 1 13.59 1 14.33 

160 1 18.01 1 18.75 1 19.49 1 20.22 1 20.96 121 .70 

110 1 25.39 1 26. 1 2  1 26.86 1 27.60 1 28.34 1 29.07 

180 132.76 133.50 1 34.24 134.87 1 35.71 136.45 

1 90  1 40. 1 4  140.87 1 41 .61 1 42.35 1 43.09 143.83 

200 1 47.51 1 48.25 148.99 1 49.73 1 50.46 1 5 1 .20 

210 1 54.89 1 55.63 1 56.36 1 57.10 1 57.83 1 58.58 

220 1 62.26 1 63.00 163.74 1 64.48 1 65.21 1 65.95 

230 169.64 1 70.38 1 7 1 . 1 1  1 7 1 .85 1 72.59 173.33 

240 1 77.02 1 77.75 1 78.49 1 79.23 1 79.97 180.70 

250 1 84.39 1 85.13 185.87 186.60 187.34 1 88.08 

260 191.77 192.50 1 93.24 1 93.98 194.72 195.45 
210 1 99. 1 4  1 99.88 200.62 201.35 202.09 202.83 

280 206.52 207.26 207.99 208.73 209.47 2 10.21 

290 2 13.89 2 1 4.63 2 15.37 216.1 1 216.84 217.58 

300 221.27 222.01 222.74 223.48 224.22 224.96 

310 228.64 229.38 230. 1 2  230.86 231.60 232.33 

320 236.02 236.76 237.50 238.23 238.97 239.71 
330 243.40 244.13 244.87 245.61 246.35 247.08 

340 250.77 251.51 252.25 252.98 253.72 254.46 

350 258.1 5  258.88 259.62 260.36 261 .10 261.84 
360 265.52 266.26 267.00 267.74 268.47 267.21 

310 272.90 273.64 274.37 275. 1 1  275.85 276.59 

380 280.27 281.01 281.75 282.49 283.22 283.96 
390 287.65 288.39 289.1 2  289.86 290.60 291 .34 

400 295.03 295.76 296.50 297.24 297.98 298.71 
410 302.40 303. 1 4  303.88 304.61 305.35 306.09 
420 309.78 310.51 3 1 1 .25 3 1 1 .99 3 1 2.73 313.46 
430 317. 1 5  317.89 3 18.63 31 9.36 320. 10 320.84 

440 324.53 325.27 326.00 326.74 327.48 328.22 

450 331 .90 332.64 333.38 334. 1 2  334.35 335.59 
460 339.28 340.02 340.75 341 .49 342.23 342.97 

470 346.65 347.39 348.1 3  348.87 349.60 350.34 

480 354.03 354.77 355.51 356.24 356.98 357.72 

490 361 .41 362.1 4  362.88 363.62 364.36 365.09 

06 - 2  

• 

6 I 7 I 8 I 9 

4.425 5.163 5.901 6.638 

1 1 .80 1  1 2.539 1 3.276 14.014 

19. 177 19.914 20.652 21.389 

26.552 21.290 28.027 28.765 

33.927 34.665 35.403 36.141 

41.304 42.041 42.779 43.516 

48.619 49.417 50. 154 50.892 

56.055 56.193 57.530 58.267 

63.430 64.168 64.906 65.643 

70.806 71.544 72.281 73.019 

78.182 78.919 19.657 80.394 

85.557 86.295 87.032 87.770 

92.933 93.670 94.408 95.1 46  

100.31 dl .05 101.78 102.52 

107.&1 108.42 1 09. 1 6  109.90 

1 1 5.06 1 15.80 1 16.54 1 17.27 

1 22.44 1 23.17 1 23.91 1 24.65 

1 29.81 1 30.55 13 1.29 1 32.02 

137.19 137.92 1 38.66 139.40 

1 44.56 1 45.30 1 46.04 1 46.78 

1 51.94 1 52.68 1 53.41 1 54.1 5  

159.31 160.05 1 60.79 161.53 

1 66.69 167.43 168.16 168.90 

174.07 174.80 175.54 176.28 
181.44 182.18 182.92 183.65 

188.82 189.55 1 90.29 191.03 

196. 19 196.93 197.67 198.40 

203.57 204.31 205. 10 205.78 

210.94 2 1 1 .68 2 1 2.42 213. 1 6  

218.32 219.06 2 19.79 220.53 

225.69 226.43 227.17 227.91 

233.07 233.81 234.55 235.28 

240.45 241 .18 241.92 242.66 
247.82 248.56 249.30 250.03 

255.20 255.93 256.67 257.41 

262.57 263.31 264.05 264.79 
269.95 270.69 27 1.42 272.16 

277.32 278.06 278.80 279.54 

284.70 285.44 286. 17 286.91 
292.08 292.81 293.55 294.29 

299.45 300. 19 300.93 301.66 

306.83 307.56 308.30 309.04 
31 4.20 314.94 3 1 5.68 316.41 

321.58 322.32 323.05 323.79 

328.95 329.69 330.43 33 1.17 

336.33 337.07 337.80 338.54 

343.70 344.44 345. 18 345.92 

351.08 351.82 352.56 353.29 
358.46 359.19 359.93 360.67 

365.83 366.57 367.31 368.04 
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NEWTON METRES TO POUNDS FORCE FEET 

500 368.78 
510 376.16 
520 383.53 
530 390.91 
540 398.28 

550 405.66 
560 413.04 
570 420.41 
580 427.79 
590 435.16 

600 442.54 
610 449.91 
620 457.29 
630 464.66 
640 472.04 

650 479.42 
660 486.79 
670 494.17 
680 501.54 
690 SOB.92 

700 516.29 
7 10 523.67 
720 531 .05 
730 538.42 
740 545.80 

750 553.17 
760 560.55 
770 567.92 
780 575.30 
790 582.67 

800 590.79 
810 597.43 
820 604.80 
830 612.18 
840 619.55 

850 626.93 
860 634.30 
870 641.68 
880 649.06 
890 656.43 

900 663.81 
910 671 .18 
920 678.56 
930 685.93 
940 693.31 

950 700.68 
960 708.06 
970 7 15.44 
980 722.81 
990 730.19 

1000 737.56 
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369.52 
376.89 
384.27 
391.65 
399.02 

406.40 
413.77 
421 .15 
428.52 
435.90 

443.28 
450.65 
458.03 
466.40 
472.78 

480.15 
487.53 
494.90 
502.28 
509.66 

517.03 
524.41 
531.78 
539.16 
546.53 

553.91 
561 .29 
568.66 
576.04 
583.41 

591.53 
598.16 
605.54 
612.91 
620.29 

627.67 
635.04 
642.42 
649.79 
657.17 

664.54 
671 .92 
679.30 
686.67 
694.05 

701 .42 
708.80 
7 16. 17 
723.55 
730.92 

370.26 
377.63 
385.01 
392.38 
399.76 

407.13 
414.51 
421 .87 
429.26 
436.64 

444.01 
451 .39 
458.76 
466.14 
473.52 

480.89 

488.27 
459.64 
503.02 
510.39 

517.77 
525.14 
532.52 
539.90 
547.27 

554.65 
562.02 
569.40 
576.77 
584.15 

592.26 
598.90 
606.28 
613.65 
621.03 

628.40 
635.78 
643. 1 5  
650.53 
657.91 

665.28 
672.66 
680.03 
687.41 
694.78 

702.16 
709.54 
7 16.91 
724.29 
731.66 

370.99 
378.37 
385.75 
393.12  
400.50 

407.87 
415.25 
422.62 
430.00 
437.37 

444.75 
452.13 
459.50 
466.88 
474.25 

481.63 
489.00 
496.38 
503.76 
51 1 .13 

518.51 
525.88 
533.26 
540.63 
548.01 

555.38 
562.76 
570.14 
577.51 
584.89 

593.00 
599.64 
607.01 
614.39 
621.77 

629.14 
636.52 
643.89 
651.27 
658.64 

666.02 
673.39 
680.77 
688.15 
695.52 

702.90 
710.27 
7 17.65 
725.02 
732.40 

371 .73 
379. 1 1  
386.48 
393.86 
401.23 

408.61 
415.99 
423.36 
430.74 
438.1 1  

445.49 
452.86 
460.24 
467.61 
474.99 

482.37 
489.74 
497. 12 
504.49 
511 .87 

519.25 
526.62 
534.00 
541 .37 
548.75 

556.12 
563.50 
570.87 
578.25 
585.62 

593.74 
600.38 
607.75 
615.13 
622.50 

629.88 
637.25 
644.63 
652.01 
659.38 

666.76 
674. 13 
681.51 
688.88 
696.26 

703.63 
7 1 1 .01 
7 18.39 
725.76 
733.14 

06 - 3  

372.47 
379.85 
387.22 
394.60 
401.97 

409.35 
416.72 
424. 10 
431.47 
438.85 

446.23 
453.60 
460.98 
468.35 
475.73 

483.10 
490.48 
497.85 
505.23 
512.61 

519.98 
527.36 
534.73 
542. 1 1  
549.48 

556.86 
564.24 
571 .61 
578.99 
586.36 

594.48 
601. 1 1  
608.49 
615.86 
623.24 

630.62 
637.99 
645.37 
652.74 
660.12 

667.49 
674.87 
682.25 
689.62 
697.00 

704.37 
7 1 1 .75 
719. 12 
726.50 
733.87 

373.21 
380.58 
387.96 
395.33 
402.71 

410.09 
417.46 
424.84 
432.21 
439.59 

446.96 
454.34 
461.71 
469.09 
476.47 

483.84 
491.22 
498.59 
505.97 
513.34 

520.72 
528. 10 
535.47 
542.85 
550.22 

557.60 
564.97 
572.35 
579.72 
587.10 

595.21 
601.85 
609.23 
616.60 
623.98 

631.35 
638.73 
646.10 
663.48 
660.86 

668.23 
675.61 
682.98 
690.36 
f!B7.73 

705. 1 1  
7 12.49 
719.86 
727.24 
734.61 

373.94 
381.32 
388.70 
396.07 
403.45 

410.82 
418.20 
425.57 
432.95 
440.33 

447.70 
455.08 
462.45 
469.83 
477.20 

484.58 
491.95 
499.33 
506.71 
514.08 

521.46 
528.83 
536.21 
543.58 
550.96 

558.34 
565.71 
573.09 
580.46 
587.84 

595.95 
602.59 
609.96 
617.34 
624.72 

632.09 
639.47 
646.84 
654.22 
661.59 

668.97 
676.35 
683.72 
691.10 
698.47 

705.85 
7 13.22 
720.60 
727.97 
735.35 

374.68 
382.06 
389.43 
396.81 
404.18 

41 1.56 
418.94 
426.31 
433.69 
441.06 

448.44 
455.81 
463.19 
470.57 
477.94 

485.32 
492.f!B 
500.07 
507.44 
514.82 

522.19 
529.57 
536.95 
544.32 
551 .70 

559.07 
566.45 
573.82 
581.20 
588.58 

596.68 
603.33 
610.70 
618.08 
625.45 

632.83 
640.20 
647.58 
654.96 
662.33 

669.71 
677.08 
683.46 
691.83 
699.21 

706.59 
713.96 
721.34 
728.71 
736.09 

Nm 
(., 

375.42 
382.80 
390.17 
397.55 
404.92 

412.30 
419.67 
427.05 
434.42 
441.80 

449.18 
456.55 
463.93 
471 .30 
478.68 

486.05 
493.43 
500.81 
SOB. 18 
515.56 

522.93 
530.31 
537.68 
545.06 
552.43 

559.8 
567.19 
574.56 
581 .94 
589.31 

596.68 
604.06 
611 .44 
618.81 
626.19 

633.57 
640.94 
648.32 
655.69 
663.07 

670.44 
677.82 
685.20 
692.57 
699.95 

707.32 
714.70 
722.07 
729.45 
736.83 

, 
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NEWTON METRES TO POUNDS FORCE FEET 

Ibfft 0 I 1 I 2 I 3 I 4 I 5 I 6 1 7 1 8 I 9 

Newton metres (Nm) 

10 13.558 14.914 16.270 17.626 18.982 20.337 21 .693 23.049 24.405 25.761 

20 27. 1 1 6 28.472 29.828 31 . 184 32.540 33.895 35.251 36.607 37.963 39.319 

30 40.675 42.030 43.386 44.742 46.098 47.454 48.809 50.165 51 .521 52.877 

40 54.233 55.589 56.944 58.300 59.656 61 .012 62.368 63.723 65.079 66.435 

50 67.791 69. 1 47 70.503 7 1 .858 73.214 74.570 75.926 77.282 78.637 79.993 

60 81 .349 82.705 84.061 85.417 86.772 88.128 89.484 90.840 92.196 93.55 1 

70 94.907 96.263 97.619 98.975 100.33 101 .69 103.04 104.40 105.75 107.1 1 

80 1 08.47 109.82 1 1 1 . 1 2  1 1 2.53 1 13.89 1 1 5.25 1 16.60 1 1 7.96 199.31 120.67 

90 1 22.02 123.38 1 24.74 1 26.09 1 27.45 128.80 130.16 1 3 1 .51 132.87 134.23 

100 1 35.58 136.94 1 38.29 1 39.65 141.01 142.36 143.72 145.07 146.43 147.78 

1 10 1 49. 1 4  150.50 1 51 .85 1 53.2 1 1 54.56 1 55.92 157.28 158.63 1 59.99 161 .34 

1 20 1 62.70 164.05 165.41 166.77 168.12 169.48 170.83 172.19 173.55 174.90 

1 30  1 76.26 177.61 1 78.97 180.32 1 8 1 .68 183.04 184.39 185.75 187.10 188.46 

1 40 189.82 191 . 17  1 92.53 193.88 195.24 196.59 197.95 199.31 200.66 202.02 

1 50 203.37 204.73 206.08 207.44 208.80 210.15 21 1 .51 21 2.86 21 4.22 21 5.58 

160 216.93 21 8.29 219.64 221 .00 222.35 223.71 225.07 226.42 227.78 229.13 

1 70 230.49 231 .85 233.20 234.56 235.91 237.27 238.64 239.98 241 .34 242.69 

180 244.05 245.40 246.76 248. 1 2  249.47 250.83 252.18 253.54 254.89 256.25 

1 90 257.61 258.96 260.32 261 .67 263.03 264.38 265.74 267.10 268.45 269.81 

200 27 1 . 1 6  272.52 273.88 275.23 276.59 277.94 279.30 280.65 282.01 283.37 

210 284.72 286.08 287.43 288.79 290.1 5  291 .50 292.86 294.21 295.57 296.92 

220 298.28 299.64 300.99 302.35 303.70 305.06 306.42 307.77 309.13  31 0.48 

230 3 1 1 .84 313. 1 9  31 4.55 31 5.91 317.26 318.62 31 9.97 321 .33 322.69 324.04 

240 325.40 326.75 328.1 1  329.46 330.82 332.18 333.53 334.89 336.24 337.60 

250 338.95 340.31 341 .67 343.02 344.38 345.73 347.09 348.45 349.80 351 .16 

260 352.51 353.87 355.22 356.58 357.94 359.29 360.65 362.00 363.36 364.72 

270 366.07 367.43 368.78 370.14 37 1 .49 372.85 374.21 375.56 376.92 378.27 

280 379.63 380.99 382.34 383.70 385.05 386.41 387.76 389.12 390.48 391 .83 

290 393. 1 9  394.54 395.90 397.26 398.61 399.97 401 .32 402.68 404.03 405.39 

300 406.75 408.10 409.46 410.81 412.17 41 3.52 41 4.88 41 6.24 417.59 41 8.95 

310 420.30 421 .66 423.02 424.37 425.73 427.08 428.44 429.79 431 . 1 5  432.51 

320 433.86 435.22 436.57 437.93 439.29 440.64 442.00 443.35 444.7 1 446.06 

330 447.42 448.78 450.1 3  451 .49 452.84 454.20 455.56 456.91 458.27 459.62 

340 460.98 462.33 463.69 465.05 466.40 467.76 469.1 1  470.47 47 1 .83 473.18 

350 474.54 475.89 477.25 478.60 479.96 481 .32 482.67 484.03 485.38 486.74 

360 488.09 489.45 490.81 492.16 493.52 494.87 496.23 497.59 498.94 500.30 

370 501 .65 503.01 504.36 505.72 507.08 508.43 509.79 51 1 . 1 4  51 2.50 513.86 

380 515.21 516.57 517.92 519.28 520.63 521 .99 523.34 524.70 526.06 527.41 

390 528.77 530.1 3  531 .48 532.84 534. 192 535.55 536.90 538.26 539.62 540.97 

400 542.33 543.68 545.04 546.40 547.75 549.1 1  550.46 551 .82 553. 17 554.53 

410 555.89 557.24 558.60 559.95 561.31 562.66 564.02 565.38 566.73 568.09 

420 569.45 570.80 572.16 573.51 574.87 576.22 577.59 578.93 580.29 581 .65 

430 583.00 584.36 585.7 1 587.07 588.41 589.78 591 .14 592.49 593.85 595.20 

440 596.56 597.92 599.27 600.63 601 .98 603.34 604.70 606.05 607.41 608.76 

450 610. 1 2  61 1 .47 61 2.83 614. 1 9  61 5.54 61 6.90 618.25 61 9.61 620.97 622.32 

460 623.68 625.03 626.39 627.74 629.10 630.46 631 .81 633.17 634.52 635.88 

470 637.23 638.59 639.95 641 .30 642.66 644.01 645.37 646.73 648.08 649.44 

480 650.79 652.1 5  653.50 654.86 656.22 657.57 658.93 660.28 661 .64 663.00 

490 664.35 665.7 1 667.06 668.42 669.77 67 1 . 13 672.49 673.84 675.20 676.55 
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NEWTON METRES TO POUNDS FORCE FEET 

IbUt 

500 6n.91 
510 691.47 
520 705.03 
530 7 18.58 
540 732.14 

550 745.70 
560 759.26 
570 772.82 
580 786.37 
590 799.93 

600 813.49 
610 827.05 
620 840.61 
630 854.17 
640 8ff].72 

650 881.28 
660 894.84 
670 908.40 
680 921.96 
690 935.51 

700 949.07 
7 10 962.63 
720 976.19 
730 989.75 
740 1003.3 

750 1016.9 
780 1030.4 
770 1044.0 
780 1057.5 
790 1071 . 1  

800 1084.7 
810 1098.2 
820 1 1 1 1 .8 
830 1 125.3 
840 1 138.9 

850 1152.5 
880 1 166.0 
870 1 179.6 
880 1 193.1 
890 1206.7 

900 1220.2 
910 1233.8 
920 1247.4 
930 1280.9 
940 1274.5 

950 1288.0 
980 1301.6 
970 1315.1 
980 1328.7 
990 1342.3 

1000 1355.8 
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679.27 
692.82 
706.38 
719.94 
733.50 

747.06 
780.61 
774.17 
787.73 
801.28 

814.85 
828.41 
841.96 
855.52 
869.08 

882.64 
896.20 
909.75 
923.31 
936.87 

950.43 
963.99 
977.55 
991.10 

1004.7 

1018.2 
1031.8 
1045.3 
1058.9 
1072.5 

1086.0 
1099.6 
1 1 13. 1  
1 126.7 
1 140.2 

1 153.8 
1 167.4 
1 180.9 
1 194.5 
1208.0 

1221.6 
1235.2 
1248.7 
1262.3 
1275.8 

1289.4 
1302.9 
1316.5 
1330. 1 
1343.6 

680.62 
694.18 
707.74 
721.30 
734.85 

748.41 
761.97 
775.53 
789.09 
802.64 

816.20 
829.76 
844.32 
856.88 
870.44 

883.99 
897.55 
911 . 1 1 
924.67 
938.23 

951.78 
966.34 
978.90 
992.46 

1006.0 

1019.6 
1033.1 
1046.7 
1080.3 
1073.8 

1087.4 
1 100.9 
1 1 14.5 
1 1 28.0 
1 141 .6 

1 1 55.2 
1 168.7 
1 182.3 
1 195.8 
1209.4 

1223.0 
1236.5 
1250.1 
1263.6 
12n.2 

1290.7 
1304.3 
1317.9 
1331.4 
1345.0 

680.98 
697.54 
709.09 
722.65 
736.21 

749.77 
763.33 
776.88 
790.44 
804.00 

817.56 
831.12 
844.68 
858.23 
871.79 

885.35 
898.91 
912.47 
926.02 
939.58 

953.14 

683.33 
696.89 
7 10.45 
724.01 
737.57 

751 .12 
764.68 
778.24 
791.80 
805.36 

818.91 
832.47 
846.03 
859.59 
873. 15 

886.71 
900.26 
913.82 
927.38 
940.94 

954.50 
966.70 968.05 
980.26 981.61 
993.82 995.17 

1007.4 1008.7 

1020.9 1022.3 
1034.5 1035.8 
1048.1 1049.4 
1061 .6 1063.0 
1075.2 1076.5 

1088.7 1090.1 
1 102.3 1 103.6 
1 1 15.8 1 1 17.2 
1 129.4 1 130.8 
1 143.0 1 1 44.3 

1 156.5 1 157.9 
1 1 70.1 1 17 1.4 
1183.6 1 185.0 
1 197.2 1 198.5 
1210.8 1212. 1 

1 224.3 1225.7 
1237 .9 1239.2 
1251 .4 1252.8 
1266.0 1266.3 
1278.5 1279.9 

1292.1 1293.5 
1305.7 1307.0 
1319.2 1320.6 
1332.8 1334.1 
1346.3 1347.7 
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684.69 
698.25 
7 1 1 .80 
725.36 
738.92 

752.48 
766.04 
779.69 
793.15 
806.71 

820.27 
833.83 
847.39 
880.94 
874.50 

888.06 
901.62 
915.17 
928.74 
942.29 

955.85 
969.41 
982.97 
996.53 

1010.1 

1023.6 
1037.2 
1050.8 
1064.3 
1077.9 

1091.4 
1 105.0 
1 1 18.6 
1 132. 1 
1 145.7 

1 159.2 
1 172.8 
1 186.3 
1 199.9 
1 213.5 

1227.0 
1 240.6 
1254.1 
1267.7 
1281.3 

1294.8 
1308.4 
1321.9 
1335.5 
1349.0 

686.04 
699.80 
713.16 
726.72 
740.28 

753.84 
767.39 
780.95 
794.51 
808.07 

821.63 
835.18 
848.74 
862.30 
875.86 

889.42 
902.98 
916.55 
930.09 
943.66 

957.21 
970.n 
984.32 
997.88 

101 1.4 

1025.0 
1038.6 
1052.1 
1065.7 
1079.2 

1092.8 
1 106.4 
1 1 19.9 
1 133.5 
1 147.0 

1 180.6 
1 174.1 
1 187.7 
1201.3 
1 214.8 

1228.4 
1 241.9 
1255.5 
1269.1 
1282.6 

1296.2 
1309.7 
1323.3 
1336.8 
1350.4 

687.04 
700.96 
714.52 
728.07 
741.63 

755.19 
768.75 
782.31 
795.87 
809.42 

822.98 
836.54 
850.10 
863.66 
877.21 

89O.n 
904.33 
917.89 
931.45 
945.01 

958.56 
972. 12 
985.68 
999.24 

1012.8 

1026.4 
1039.9 
1053.5 
1067.0 
1080.6 

1094.2 
1 107.8 
1 121.3 
1 134.8 
1 148.4 

1 161.9 
1 175.5 
, 189.1 
1202.6 
1 216.2 

1229.7 
1243.3 
1256.8 
1 270.4 
1284.0 

1297.5 
131 1 . 1 
1324.6 
1338.2 
1351 .8 

688.76 
702.31 
7 15.87 
729.43 
742.99 

756.55 
770. 1 1  
783.66 
797.22 
810.78 

824.34 
837.90 
851.45 
865.01 
878.57 

892. 13 
905.69 
919.25 
932.80 
946.36 

959.92 
973.47 
987.04 

1000.6 
1014.2 

1027.7 
1041.3 
1054.8 
1068.4 
1081.9 

1095.5 
1 109.1 
1 122.6 
1 136.2 
1 149.7 

1 163.3 
1 176.9 
1 190.4 
1204.0 
1 217.5 

1231.1 
1244.6 
1258.2 
1 27 1.8 
1285.3 

1298.9 
1312.4 
1326.0 
1339.6 
1353. 1 

Mm 
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690.11  
703.67 
7 17.23 
730.79 
744.35 

757.90 
771.46 
785.02 
798.58 
812.14 

825.69 
839.25 
852.81 
866.37 
879.93 

893.48 
907.04 
920.80 
934.16 
947.72 

961.28 
974.83 
988.39 

1002.0 
1015.5 

1029. 1 
1042.6 
1056.2 
1069.7 
1083.3 

1096.9 
1 1 10.4 
1 124.0 
1 137.5 
1 151 . 1  

1 164.7 
1 178.2 
1 191 .8 
1205.3 
1218.9 

1232.4 
1246.0 
1259.6 
1273.1 
1286.7 

1300.2 
1313.8 
1327.4 
1340.9 
1354.5 

I 

• 



Mm 
0 '  ; 

.. 
TORQUE FIGU RES 

ENGINE AND ANCILLARY SYSTEMS 

Fig . 1  Engine - 6 cyl inder 
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Fig. 3 Engine Rear Mounting - 6 cylinder 
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Fig. 4 Engine - 1 2  cylinder 
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Fig. 5 Engine - 1 2  cyl inder 
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Fig. 6 Engine - 1 2  cylinder 
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Fig. 7 Engi ne Front Mounting - 1 2 cylinder 

Fig. 8 E ngine Rear Mounting - 12 cylinder 
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Fig. 9 Fuel Rail and Pressure Regulator - 6 cylinder 

16-11----;:? 
J06 155 

Fig. 1 0  Fuel Rail and Pressure Regulator - 1 2  cylinder 
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Fig. 1 1  Air Conditioning Compressor 
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2.0-2.5 

Fig. 1 2  Engine Breathing - 6 cylinder 

Fig. 1 3  Generator - 6 cylinder 
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Fig. 1 4  Fuel Filter 
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COOLING SYSTEM 

2.5-3.5 

Fig. 1 Radiator - 6 cylinder 

Fig. 2 Electrical Fans and Cowling - 6 cylinder 
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TORQUE FIGURES 

COOLING SYSTEM 

Fig. 3 Thermostat Housing - 6 cyl inder 

Fig. 4 Heater Return Water Rail and Pump - 6 cyl inder 
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COOLING SYSTEM 

Fig. 5 Water Pump - 1 2 cyli nder 
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Fig. 1 Exhaust System, Catalyst - 6 cyl inder 
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Fig. 2 Exhaust System, Non-Catalyst - 6 cylinder 
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cy mder Fig, 1 Automatic Gearbox - 6 I '  
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Fig. 2 Bellhousing And Clutch 
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Fig. 3 Selector Lever And Cable (Automatic) 
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TRANSMISSION 

Fig. 4 Gear Selector Lever (Manua l )  

Fig. 5 Propellor Shaft 
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Fig. 1 Steering Wheel And U p per Column 
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Fig. 2 Steering Column Universal Joint Assembly 
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Fig. 3 Steering Rack 

49-54 

Fig. 4 Power Steering Pump - 6 cyl inder 
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Fig. 5 Power Steering Pipes And Reservior 
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Fig. 1 Front Suspension 
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SUSPENSION 
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Fig. 2 Front Subframe And Anti-Roll Bar 
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Fig. 3 Different· I la Mou t· n rng and S ·  . wlng rng Arm 
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8�100 ) , 80-100 40-S0 
Fig. 4 Rear Frame 

06 32 

72-98 � 

, !--8S-11S 

• 

J06 - 137 

January 93 



• 

31-39"8 
� 

21.29� 

January 93 

TORQUE FIGURES 

SUSPENSION 

17-23 �12-16 108-132 � �12-16 

@�fr21 

@� V 161).200 l} 
� J06- 138 

. 5 Rear Dampe rs Fig. 
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Fig. 6 Rear H u b  And Drive Shaft 
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Fig. 1 Brake Pipes and Hoses 
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19.23� 
Fig. 2 Actuator And Reservoir  
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Fig. 3 Pump, Motor and Accu mu lator 
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Fig. 4 Front Caliper - 6 cylinder 

7-13 

Fig. 5 Rear Caliper 
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Fig. 7 Handbrake Control 
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Fig. 1 Front Bumper 
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Fig. 2 Rear Bumper 
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• GENERAL FITTING INSTRUCTIONS 

SAFETY PRECAUTIONS 

Whenever possible, use a ramp or pit whi lst working beneath a car, in preference to jacking. Position 
chocks at the wheels as wel l  as applying the handbrake. Never rely on a jack alone to su pport a car. 
Use axle stands, or blocks carefully placed at the jacking points, to provide a rigid location. Check that 
any lifting equipment used has adequate capacity and is fully serviceable. 

E nsure that a suitable form of fire extinguisher is conveniently located. 

When using electrical tools and equipment, i nspect the power lead for damage a nd check that it is 
properly earthed. 

Disconnect the earth (grounded) terminal of the car battery. 

Do not disconnect any pipes of the air conditioning refrigeration system u nless you are trained and in
structed to do so. A refrigerant is used which can cause blindness if allowed to come i nto contact with 
the eyes. 

E nsure that adequate ventilation is provided when volatile degreasing agents are being used. 

WARNING: FUME EXTRACTION EQUIPMENT MUST BE IN OPERATION WHEN SOLVENTS ARE USED 
E.G. TRICHLOROETHANE, WHITE SPIRIT, SBP3, METHYLENE CHLORIDE, PERCH LORE
THYLENE. 

DO NOT SMOKE IN THE VIQNITY OF VOLATILE DEGREASlNG AGENTS. 

Adhere strictly to handling a nd safety i nstructions given on containers and labels. Keep oils and sol
vents away from naked flames a nd other sources of ignition. 

Do not apply heat in an attempt to free seized nuts or fittings; as well as causing damage to protective 
coatings, there is a risk of damage from stray heat to electronic equipment a nd brake lines. 

Do not leave tools, equipment, spilt oil etc. around or on work area. 

Wear protective overa l ls and use barrier cream when necessary. 

Used Engine Oils 

Prolonged and repeated contact with mineral oi l  wil l  result in the removal of natural oils from the skin, 
leading to d ryness, i rritation and dermatitis. In addition, used engine oil contains potential ly harmful 
contaminants which may cause skin cancer. Washing facilities and adequate means of skin protection 
should be provided. 

Health Protection Precautions: 

1 .  Avoid prolonged a nd repeated contact with oi l ;  particularly used engine oils. 

2.  Wear protective clothing, including impervious gloves where practicable 

3. Do not put oily rags i n  pockets. 

4. Avoid contaminating clothes, particularly u nderwear, with oil .  

5. Overal ls must be cleaned regularly. Discard u nwashable clothing and footwear which is oil i mpreg
nated. 

6. First Aid treatment should be obtained immmediately for open cuts or wounds. 

7 .  Use barrier creams, applying before each work period, t o  enable easier removal of dirty oil / grease 
from the skin.  

Continued .......... 
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GENERAL FITTING INSTRUCTIONS 

Health Protection Precautions (continued) 

8. Wash with soap a nd water to ensu re that a l l  oi l  i s  removed (skin cleaner and a nai l  brush wil l  help). 
The use of preparations contai n ing lanolin wil l  hel p to replace the natural skin oils which have been 
removed. 

9. Do not use petrol, kerosene, gas oi l ,  thinners or solvents for washing skin.  

1 0 . If  skin disorders develop, obtain medica l advice im mediately. 

1 1 . Where practicable, degrease components prior to handling. 

1 2 .  Where there is  a risk of fluids coming i nto contact with the eyes, eye protection should be worn, 
for example, goggles or a face shield. An eye wash facility should be provided. 

Environmental Protection Precautions 

It is i l legal to pour used oi l  on to the grou nd, down sewers or drains, or  into water courses. The burning 
of used engine oi l  i n  smal l  space heaters or boilers is not recommended u nless emission control eq uip
ment is fitted. Dispose of used o i l  through autho rized waste disposal contractors, to licensed waste d is
posal sites or to the waste o i l  reclamation trade. If i n  doubt, contact the Local Authority for advice on 
cJisposal facilities. 

GENERAL RTIlNG ,NSTRUCTIONS 

Precautions Against Damage To T he Vehicle 

Always fit covers to protect the wings before commencing work in the eng i ne compartment. Cover the 
seats and carpets, wear clean overa l ls and wash hands or wear gloves before worki ng i nside the car. 
Avoid spi l l ing hydraul ic fl uid, anti-freeze or battery acid on the paintwork. In the event of spi llage, wash 
off with water i mmediately. Use polythene s heets i n  the bootto protect carpets. Always use the recom
mended service toot or a satisfactory equ ivalent, where specified. Protect temporarily exposed screw 
threads by replacing n uts or fitting caps. 

Preparation 

Before disassembly, clean the s urrounding area as thoroughly as possible. When components have 
been removed, blank off any exposed openings using g reaseproof paper and masking tape. Immediate
ly seal fuel, oi l  and hydra ul ic l ines when separated, using p lastic caps or pl ugs, to prevent loss of fluid 
and the entry of d irt. Close the open ends of oi lways, exposed by component removal, with tapered 
hardwood p l ugs or readi ly visi ble plastic p lugs. 

Immediately a component is removed, place it in a suitable contai ner; use a separate container for each 
component and its associated parts. Before dismantling a compone nt, clean itthoroug hly with a recom
mended clea n i ng agent check that the agent wi l l  not damage any of the mate rials within  the compo
nent. Clean the bench and o btain marking materials, labels, containers and locking wi re before 
d ismantling a component. 

Dismantling 

Observe scrupulo us cleanliness when dismantl ing components, particulary when parts of the brake, 
fuel or hydra u lic system a re bei ng worked on. A particle of dirt or a fragment of cloth could cause a dan
gerous malfunction if trapped in these sytems. 

Clean all tapped holes, crevices, oi lways and flu id passages with compressed a ir. 

WARNING: DO NOT PERMI T COMPRESSED AIR T O  EN T ER AN OPEN WOUND. ALWAYS USE EYE 
PROTECTION WHEN USING COMPRESSED AIR. 

Continued .... . . . .  .. 
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GENERAL FITTING INSTRUCTIONS 

Dismantling (continued) 

E nsure that any O-rings used for sealing are correctly refitted or renewed if disturbed. 

Mark mating parts to ensure that they a re replaced as dismantled. Whenever possible use marking ma
terials which avoid the possibi lities of causing distortion or the initiation of cracks, which could occu r 
if a centrepunch or scriber were used. 

Wire together mating parts where necessary to prevent accidental interchange (e.g roller bearing com
ponents). Tie labels on to all parts to be renewed and to parts requiring further inspection before being 
passed for reassembly Place labelled parts and other parts for rebuild in  separate containers. 00 not 
d iscard a part which is due for renewal until it has been compared with the new part, to ensure that the 
correct part has been obtained. 

Inspection 

Before i nspecting a component for wear or performing a dimensional check, e nsure that it is absolutely 
clean; a slight smear of grease can conceal an incipient fai lure. When a component is to be checked di
mensionally against figures quoted for it, use the correct equipment (surface plates, micrometers, dial 
gauges etc. )  in serviceable condition. The use of makeshift equipment can be dangerous. Reject a 
component if its dimensions are outside the l imits quoted, or if damage is apparent. A part may, how
ever, be refitted if its critical dimension is exactly to the l imit size and is otherwise satisfactory. Use Plasti
gauge 1 2  Type PG-1 for checking bearing surface clearance e.g. big end bearing shell to crank journal. 
I nstructions for the use of Plastigauge and a scale giving bearing clearances in steps of 0,0025 m m  
(0.0001 i n )  are supplied with the package. 

Ball And Roller Bearings 

N EVER REPLACE A BALL OR ROLLER BEARING WITHOUT FIRST ENSU RING THAT IT IS IN  A5-NEW 
CONDITION 

Remove all traces of lubricant from the bearing by washing it in petrol or a suitable degreaser. maintain 
absolute clea nliness throughout the operations. I nspect visually for markings of a ny form on roll ing 
elements, raceways, outer surface of outer rings o r  inner surface of inner rings. Reject any bearings 
found to be marked, since any markings in these areas indicates the onset of wear. 

Holding the i nner race between the fingers and thumb of one hand, spin the outer race and check that 
it revolves absolutely smoothly. 

Rotate the outer ring with a reciprocating motion, while holding the inner ring; feel for any obstruction 
to rotation and reject the bearing ifthe action is not perfectly smooth. Lubricate the bearing generously 
with l ubricant appropriate to the installation. I nspect the shaft and bearing housing for discolouration 
or other marking which may suggest that movement has taken place between the bearing and seatings. 
If markings are found, use Loctite when instal ling the replacement bearing. 

E nsure thatthe shaft and housing are clean and free from burrs before fitting the bearing. If o ne beari ng 
of a pair shows an imperfection, it is generally advisable to renew both bearings: an exception could 
be made only if the bearings had covered a low mileage and it could be established that damage was 
confined to the one bearing. 

Continued . ....... . 

January 93 Issue 2 07 - 3  



GENERAL FITTING INSTRUCTIONS • 
Ball And Roller Bearings (continued) 

In the case of bearings which are lubricated with g rease (e.g. hub bearings) fi ll the space between the 
bearing and the outer seal with a recom mended grade of grease before fitting the seal. When fitting 
the bearing to the shaft, apply force only to the i nner ring of bearing (Fig. 1 A).  When fitting the bearing 
to the housing, apply force only to outer ring (Fig. 1 B). 

J07 001 
A B 

Fig. 1 

Always mark components of separable bearings (e.g taper rol ler bearings) when dismantling, to ensure 
co rrect reassembly. Never fit a new inner roller assembly to a used outer track. 

Oil Seals 

Always fit new oil seals when rebuild ing an assembly. Examine the seal before fitting to ensure that 
it is clean and undamaged. Smear seal ing l ips with clean g rease, pack dust excl uder seals with g rease 
and pack grease into the cavity between the seal ing l ips of duplex seals. Ensure that the seal spring, 
i f  provided, is correctly fitted. 

Place the lip of the seal towards the fluid to be sealed and slide it i nto position on the shaft, using a fitting 
sleeve (Fig. 2) when possible to protect the sealing lip from da mage by threads, splines or sharp edges 
on the end of the shaft. If  a fitti ng sleeve is not available, use plastic tube or adhesive tape to prevent 
damage to the sealing l ip. 

J07 002 

Fig. 2 Fig. 3 
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• GENERAL FmlNG INSTRUCTIONS 

Oil Seals (continued) 

Grease the outside diameter of the seal, p lace it square to the housing recess and press it into position, 
using great care and, where avai lable, a seal installer (Fig. 3 page 7.4) to ensure that the seal does not 
ti lt. In some cases it may be preferable to fit the seal to the housing before fitti ng it to the shaft. Never 
let the weight of an unsupported shaft rest in a seal .  If the correct service tool is not available, use a 
piece of tube which is approximately 0,4 m m  (0.01 5  in)  smaller than the outside d iameter of the seal. 
Use a press to insta l l  the seal or use a hammer VERY GE NTLY on the tubular drift if a press is  unsuitable 
or not available. 

Press or drift the seal in to the full depth of the housing if the housing is shouldered, or flush with the 
face of the housing where no shoulder is provided. 

fmb: Careless fitting of oil seals, which can result in damage to the seal and sealing surfaces, accounts 
for most cases of fai lure of seals. Care in fitting is essential  if good results are to be obtained. 

Joints And Joint Faces 

Remove all traces of old joi nti ng materials prior to reassembly. Inspect joi nt faces for scratches or bu rrs 
and remove with a fine file or oilstone; do not allow swarfordirtto enter tapped holes or enclosed parts. 
Blow out any pipes, channels or crevices with compressed air, refitting or renewing any O-rings or seals 
which have been displaced by the compressed air. 

Always use the specified gaskets. Use jointing compou nd on Iy when recommended, otherwise fit joi nts 
dry. When jointing compound is used, apply in a thin film to metal surfaces; take great care to prevent 
it from entering oilways, pipes or blind tapped holes. 

Hydraulic Flexible Pipes And Hoses 

Before removing a hose from the brake or power steering systems, thoroughly clean the end fittings 
and the area surrounding them. Obtain blanking caps before detaching hose fittings, so that ports can 
be covered to exclude dirt. Clean the hose externally and blow through with compressed air. Examine 
the hose carefully for cracks, separation of plies, security of end fittings and external damage. Reject 
any hose found to be faulty. When refitting the hose, ensure that no unnecessary bends are introduced 
and that the hose is not twisted before or during tightening of union nuts. 

Do not store hydraul ic fluid in an unsealed container because it wil l absorb water. Fluid in this condition 
would be dangerous to use due to a lowering of its boiling point. Do not al low hydraulic fluid to be 
contaminated with mineral oil, or use a container which has previously contained minera l  oil. 

Do not re-use fluid bled from the system. Always use clean brake fl uid, or a recommended alternative, 
to clean the hydraul ic components. Fit a blanking cap to the hydraulic union and a plug to its mating 
socket, after removal from the vehicle, to prevent i ng ress of dirt. Absolute cleanl iness must be observed 
with hydraulic components at al l  times. After any work has been performed on hydraulic systems, in
spect carefully for leaks underneath the car while a second operator applies maximum pressure to the 
brakes (with the engine running) and operates the steering. 
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GENERAL FITTING INSTRUCTIONS • 
Metric Bolt Identification 

An ISO metric bolt or screw, made of steel and larger than Smm i n  diameter can be identified by the 
symbols ISO M or M embossed on top of the head (Fig. 1 ). In addition to marks to identify the man ufac
turer, the head is also marked with symbols to indicate the strength g rade eg 8.8, 10.9, 1 2.9 or 14.9. The 
first fig u re gives the minimum strength ofthe bolt material i n  tens of kgf / m m2. Zinc plated ISO metric 
bolts a nd nuts are chromate passivated and coloured greenish-khaki to gOld-bronze. 

J07 004 

Fig. 1 

Metric Nut Identification 

@@@@ 3 J07 oo5 

Fig. 2 

A n ut with an ISO metric th read is marked on one face ( 1  Fig. 2) or  on one of the flats (2 Fig. 2 )  of the 
hexagon with the strength g rade symbol 8, 12 or 1 4. Some n uts with a strength 4, 5 0r S are also marked 
and some have the metric symbol M on the flat which is opposite to the strength grade marking. 

A clockface syste m is used as an alternative method of indicating the strength g rade (3 Fig. 2) .  The exter
nal chamfers or a face ofthe nut is  marked i n  a position relative to the appropriate hour mark on a clock 
face to indicate the strength grade. A dot is used to locate the 1 2  o'clock position and a dash to indicate 
the strength grade. If the grade is above 1 2, two dots identify the 1 2  o'clock position. 

Hydraulic Fittings - Metrification 

WARNING: METRIC AND UNIFIED THREADED HYDRAULIC PARTS: ALTHOUGH PIPE CONNECT IONS 
T O  BRAKE SYST EM UNITS INCORPORAT E THREADS OF METRIC FORM, THOSE FOR 
POWER ASSIST ED ST EERING ARE OF UNF T YPE. IT IS VITALLY IMPORTANT THAT THESE 
T WO THREAD FORMS ARE NOT CONFUSED AND CAREFUL ST UDY SHOULD BE MADE 
OF THE FOLLOWING NOT ES. 

M etric fastenings are being used increasingly i n  motor vehicle manufacture, but the use of some UNF 
threaded parts must be expected. Tech nicia ns must take note of warnings that dangers exist while UNF 
and metric threaded hydrauliC parts contin ue to be used together. 

U NF pipe n uts should not be fitted into metric pa rts, nor vice-versa. Experience indicates that it is not 
safe to rely upon the d ifference in thread size. Providing permanent identification of metric pa rts is not 
easy, but recognition has been assisted by the following means: 
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• GENERAL FITIING INSTRUCTIONS 

Hydraufic Fittings - Metrification (continued) 

All metric pipe nuts, hose ends, unions and bleed screws are coloured black. The hexagon area of pipe 
nuts is indented with the letter 'M'. Metric and UNF pipe nuts are sl ig htly different in shape. 

�: In the i l lustrations on this page, 
, 
'" indicates the metric type a nd 'B' the UNF type. The metric 

female nut is always used with a trumpet flared pipe and the metric male n ut is always used with 
a convex flared pipe (Fig. 1 ). 

B GB 
J07 006 

Fig. 1 

A 11 

Fig. 2 

J07 007 

Metric ports in brake cylinders and calipers have no counterbores; however, a few cylinders with UNF 
threads also have no counterbore. Therefore, al l  ports with counterbores are UNF, but ports not counter
bored are most l ikely to be metric (Fig. 2). 

The colour of the protective plugs fitted to cylinder ports i ndicate the size and the type of the threads, 
but the primary function of the plugs is to protect the cylinder from contamination and is not intended 
as a positive means of identification. As an indication, the plug colours and thread sizes are: 

CoIoII[ SiH CoIOII[ SO 
RED 3/8 in. x 24 UNF BLACK 1 0 x 1 ,O m m  
GREEN 7/1 6 in. x 20 U NF GREY 1 2 x 1 ,O mm 
YELLOW 1/2 in. x 20 UNF BROWN 1 4 x 1 ,S mm 
PINK S/8 in. x 1 8  U N F  

Hose ends differ slightly between metric and UNF (Fig. 3). Gaskets are not used with metric hoses; the 
metric hose fitting seals against the bottom of the port and consequently there is a gap between the hex
agonal face of the hose fitting and the cylinder (Fig. 4A). The UNF hose fitting is sealed on the brake 
cylinder or caliper face by a copper gasket (Fig. 4B). 

_I_('-lo(�-A-a :J(jrD 
( =;�-B-O � J07 008 

Fig. 3 
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GENERAL FITTING INSTRUCTIONS 

Hydraulic F'rttings -Metrification (continued) 

Pipe sizes (outside diameter) for UNF are 3/1 6 i n., 1/4 in.  and 5/1 6 in.  Metric pipe sizes are 4,75 m m, 6 
mm and 8 mm. The 4,75 mm pi pe is exactly the same diameter as 3/1 6 in .  pipe. The 6 mm pipe is 0.01 4 
in. smaller than 1/4 in.  pipe. The 8 mm pipe is 0.002 in .  larger than 5/1 6 in. p ipe. 

Convex flares for metric brake p ipes have a different form than those on U NF brake p ipes. When making 
pipes for metric equi pment, metric pipe flaring tools must be used. 

The greatest danger l ies with the confusion of 10 mm and 3/8 in. UNF pipe n uts used for 3/1 6 in .  (or 4,75 
m m )  pipe. The 3/8 in .  UNF pipe n ut or hose can be screwed into a 1 0  mm port, but is very slack and easily 
stripped. The thread engagement is very weak and cannot provide an adequate seal .  The opposite 
condition, a 1 0  mm nut i n  a 3/8 i n. port, will  cause difficulty d uring fitting. The 1 0  mm nut wil l  screw 
in  for one or two turns and then seize. It has a crossed thread 'feel' and it is impossible to force the n ut 
far enough to seal the pipe.  With female pipe nuts the position is reversed. The other combinations 
are so different that there is no danger of confusion. 

Keys And Keyways 

Remove burrs from the edges of keyways with a fine file and clean thoroughly before attempting to refit 
the key. Clea n and inspect the key closely. Keys are su itable for refitting only if no i ndentations exist 
(which would indicate the onset of wear). 

Split Pins 

Fit new split p ins throughout when replacing any unit. Always fit split pins where split pins were orig
inally used. Do not substitute spring washers for split p ins. All split pins should be fitted as shown (Fig. 
1 )  un less otherwise stated. 

rttrJ ( t  

J07 010 

Fig. 1 

Tab Washers 

Fit new tab washers in  all  places wheretheywhere used originally. Never refit a usedtab washer. Ensure 
that the new tab washer is of the same deSign as that which was removed. 

Special Fixings 

Bolts with a blue coating applied to the thread are used i n  various areas of the vehicle. S hould any of 
these bolts be removed, they MUST be replaced with NEW bolts of the same type. Nyloc nuts a re used 
in various areas of the vehicle. If removed these M UST be replaced with NEW nuts of the same type. 
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• GENERAL FITTING INSTRUCTIONS 

Nuts 

When tightening a slotted or castel lated nut, never slacken it in order to insert the split pin or locking 
wire, but tighten itto align the next slot. The exception is in those recommended cases where slackening 
the nut forms part of an adjustment e.g. bearing endfloat or preload adjustment. If d ifficulty is exper
ienced, alternative washers or nuts should be selected, or a washer of a differentthickness used. Where 
self-locking nuts have been removed, replace them with new ones. 

Locking Wire 

Fit new locking wire of the correct type to the assemblies incorporating it. Arrange the wire so that its 
tension tends to tighten the bolt heads, or nuts, to which it is fitted. 

Screw Threads 

Metric threads to ISO standards and U NF threads are used. See below for th read identification. Fixings 
with damaged threads must a lways be discarded. Cleaning the threads with a die or tap i mpairs the 
strength and closeness of fit and is not recom mended. Always ensure that replacement bolts are of 
equal strength to those removed. Do not a l low oil, grease or jointing compound to enter blind threaded 
holes because the hydraulic action which would be generated when screwing in the bolt or stud could 
split the housing. Oi l  the thread lightly before tightening to ensure a free running thread, except in the 
case of self locking nuts. Always tighten a nut or bolt to the recommended torque figure. Damaged or 
corroded threads will affectthetorque reading. To check or retighten a bolt or screw to a specified torque 
figure, first slacken by a quarter of a turn, then retighten to the correct figure. 

UnWHId Thread Identification - Bolts 

A circular recess is stamped in the upper surface of the bolt head ( 1  Fig. 1 ). 

Unified Thread Identification - Nuts 

A continuous l ine of circles is stamped on one of the flats of the hexagon, parallel to the axis of the n ut 
(2  Fig. 1 ). 

Unified Thread Identification - Studs, Brake Rods, etc. 

The component is reduced to the core diameter for a short length at its extremity (3 Fig. 1 ). 

("-�--3 
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Fig. 1 
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GENERAL FITTING INSTRUCTIONS • 
TAPER ROLLER BEARINGS - FAULT DIAGNOSIS 

GOOD BEARING 

FAULT: 

Bent Cage 

CAUSE: 

Improper handling or use of tool. 

REMEDY: 

Renew the bea ring. 

FAULT: 

Bent Cage 

CAUSE: 

Improper handling or use of tool. 

REMEDY: 

Renew the bea ring. 

FAULT: 

Gall ing 

CAUSE: 

Marks on roller ends due to overheating, lu
bricant fai lure or overloading. 

REMEDY: 

Renewthe bearing. Check the seals a nd ensure 
that the bearing is properly lubricated. 

07 - 1 0 
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• GENERAL FITTING INSTRUCTIONS 

TAPER ROLLER BEARINGS - FAULT DIAGNOSIS 

FAULT: 

Step Wear  

CAUSE: 

Wear on the roller ends caused by fine abrasives. 

REMEDY: 

Clean a l l  components and housing. Check the 
seals and bearings, and renew if leaking, rough or 
noisy. 

FAULT: 

Fretting 

CAUSE: 

Corrosion caused by small movement of com
ponents with no lubrication. 

REMEDY: 

Renew the bearing: check the seals for leakage 
and ensure that there is adequate lubrication. 

FAULT: 

M isalignment 

CAUSE: 

Outer track misalignment usually d ue to a 
foreign body under the track. 

REMEDY: 

Clean al l  components and replace or renew the 
bearing a nd ensure that the new track is cor
rectly seated. 

FAULT: 

Indentations 

CAUSE: 

Surfaces are depressed on the race and the 
track caused by hard particles of foreign ma
terial .  

REMEDY: 

Clean all parts and housings. Check the seals 
a nd renew if rough or noisy. 
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GENERAL FmlNG INSTRUCTIONS 

TAPER ROLLER BEARINGS - FAULT DIAGNOSIS 

FAULT: 

Flaking 

CAUSE: 

Flaking of the surface material due to fatigue. 

REMEDY: 

Renew the bearing and clean a l l  related com
ponents. 

FAULT: 

Indentations 

CAUSE: 

Surface indentations in track caused by rol lers 
either vibrating or impact loading while the 
bearing is not rotating. 

REMEDY: 

Renew the bearing if rough or noisy. 

FAULT: 

Cage Wear 

CAUSE: 

Wear around the outside diameter of the cage 
and roller pockets caused by poor lubrication 
and abrasive material. 

REMEDY: 

Renew the bearings and check the conditions 
of the seals. 

FAULT: 

Roller Wear 

CAUSE: 

Marks on track and rollers caused byfine abras
ives. 

REMEDY: 

Clean all components and housings. Check the 
seal and bearing condition and renew if leaking 
or noisy. 
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• GENERAL FmlNG INSTRUCTIONS 

TAPER ROLLER BEARINGS - FAULT DIAGNOSIS 

FAULT: 

Cracked Race 

CAUSE: 

Race cracked due to incorrect fitting to shaft, 
tipping or poor seating. 

REMEDY: 

Renew the bearing and check the condition of 
the seals. 

FAULT: 

Discolouration 

CAUSE: 

Discolouration ranging from black to light 
brown caused by moisture or i ncorrect use of 
lubricants. 

REMEDY: 

Re-use bearings if stains can be removed by 
light polishing or if no evidence of overheating 
is apparent. Check the seal and other compo
nent part condition. 

FAULT: 

Discolouration 

CAUSE: 

Heat d iscolouration ranging from blue to faint 
yellow, resulting from overload or i ncorrect lu
bricant. As excessive heat can cause softening 
of tracks and rollers, check by drawing a fine 
file over a softened area. If faulty the file wil l  
grab and cut metal. If it has remained hard the 
file will skid overthe surface without removing 
any material. 

REMEDY: 

Renew the bearings and seals if any heat dam
age is evident. 
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GENERAL FmlNG INSTRUCTIONS 

TAPER ROLLER BEARINGS - FAULT DIAGNOSIS 

FAULT: 

Seizu re 

CAUSE: 

Seizure caused by lack of lu brication, excessive 
loads or the ing ress of foreign matter. 

REMEDY: 

Change the bearings. Check the seals for wear 
and ensure that there is adeq uate lubrication. 

FAULT: 

Etching 

CAUSE: 

The bearing surfaces are g rey or greyish black, 
with the rollers and track materia l  being etched 
away. This is usually related to u neven spacing 
of the rollers. 

REMEDY: 

Renew the bearings, check the seals and also 
ensure there is adeq uate lubrication. 

FAULT: 

Rotati ng track and i nner race material removal.  

CAUSE: 

Removal of material due to slippage. Th is can 
be caused by poor fit, i ncorrect lu brication, 
overheati ng, overloadi ng and poor assembly. 

REMEDY: 

Renew bearings and clean al l  related parts, 
check the fit and ensure the replacement bear
ings are the correct type. Renew the shaft or 
housi ng if damaged. 
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JACKING, LIFTING AND VEHICLE RECOVERY 

JACKING AND LIFTING 

Safety Precautions 

The following safety precautions must be observed when raising the vehicle to perform service oper
ations: 

1 .  Whenever possible use a ramp or a pit i n  preference to a jack, when working beneath a vehicle. 

2. Never rely on a jack to support a vehicle; use axle stands or blocks under the vehicle jacking points 
to provide rigid support. 

3. When working beneath a vehicle, chock the wheels in addition to applying the handbrake. 

4. Ensure that the vehicle is standing on firm, level ground before using the jack. 

5. Check that any lifting equipment used has adequate capacity for the load being l ifted a nd is in full 
working order. 

Jacking Points 

The jack provided in the vehicle toolkit engages with jacking points situated below the body side 
members, in front of the rear wheels (Fig. 1 )  and behind the front wheels (Fig. 2). 

ClO. 

Fig. 1 Fig. 2 
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JACKING, LIFTING AND VEHICLE RECOVERY 

Wheel-Free Lift 

Use of a wheel-free lift is recommended for maintenance operations. Support the vehicle using l ifting 
pads at the four jacking points (Fig. 1 ). 

Workshop Jacks 

Front - One Wheel 

Fig. 1 

Position the jack under the lower spring support pan (Fig. 2), using a wooden block placed between the 
jack head and the spring suppo rt  pan. Place an axle stand in position at the adjacent jacking poi nt when 
the wheel has been raised. 

Rear - One Wheel 

Position the jack u nder the outer fork ofthe wishbone to be raised (Fig. 3), using a wooden block p laced 
between the jack head and the wishbone. Place an axle stand in position at the adjacent jacking point 
when the wheel has been raised. 

Fig. 2 Fig. 3 
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• JACKING, LIFTING AND VEHICLE RECOVERY 

Front - Both Wheels 

Position the jack centrally u nder the front crossmember (Fig. 1 ), using a wooden block placed between 
the jack head and the crossmember. Place axle stands u nder both front jacking points when the vehicle 
has been raised. 

Fig. 1 

Rear - Both Wheels 

Place the jack centrally under the rea r  crossmember (Fig. 2), using a wooden block placed between the 
jack head and the crossmember. Place axle stands under both rear jacking points when the vehicle has 
been raised. 

Fig. 2 
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JACKING, LIFTING AND VEHICLE RECOVERY 

VEHICLE RECOVERY 

General 

The preferred methods of veh icle recovery are by flat bed transporter or suspended tow. The front and 
rear towing eyes are provided for use only in  an emergency to move the vehicle if it is causing a n  ob
struction, or when wi nching the vehicle onto a recovery transporter. 

When the vehicle is being towed, the gear lever must be set to neutral and the ignition key turned to 
position '1 1' to release the steering lock and render the indicators, horn and brake l ights operational. 

Note: Certai n vehicles fitted with energy absorbing bumpers do not have a towing eye at the front. 
In this instance the vehicle can be towed for a SHORT DISTAN CE using a rope or chain wrapped 
around the lower front wishbone rear arm (to run inboard of the road spri ng). 

CAUTION: The rope or chain must NOT be wrapped around the front suspension beam, and care must 
be taken to avoid damaging the front air spoiler. 

Transporting 

If the vehicle is being transported on a trailer or flatbed transporter (Fig. 1 ), the handbrake must be 
applied, the wheels chocked and if fitted with an automatic gearbox, the gear selector lever moved to 
'N' or '0'. 
CAUTION: Do not select 'P' because the parking lock mechanism may be damaged by the continuous 

slight forward and backward movement of the vehicle on the transporter. 

There are fou rtie down brackets on the vehicle u nderbody. Do not attach the tie down hooks ofthe trans
porter to the towi ng eyes of the vehicle. 

Fig. 1 JHEl40 206 
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" JACKING, LIFTING AND VEHICLE RECOVERY 

TOwing Recovery 

Adhere to local regulations for the towing of vehicles. In certain countries the registration number of 
the towing vehicle and an 'ON TOW' sign orwarning triangle must be displayed in a prominent position 
at the rear of the vehicle which is being towed. 

WARNING: WHEN THE ENGINE IS NOT RUNNING, THE STEERING AND BRAKES WILL NO LONGER 
BE POWER-ASSISTED. APPLICATIONS OF THE BRAKE PEDAL WILL GRADUALLY DE· 
PRESSURISE THE ACCUMULATOR. THEREFORE, BE PREPARED FOR HEAVY STEERING 
AND THE NEED FOR GREATLY INCREASED BRAKE PEDAL PRESSURE. 

The vehicle may be towed by another for a SHORT DISTANCE with the gear lever in neutral (N )  provided 
that a speed of 48 km / h (30 mile / h) is not exceeded. 

Vehicles with Defective Automatic Gearbox: 

The vehicle must be towed with the rear wheels clear of the ground (see suspended towing), or the pro
peller shaft disconnected at the final d rive input flange. If the propeller shaft is disconnected, it must 
be firmly secured away from the final d rive flange. 

Suspended TOwing 

CAUTION: DO NOT tow with sling-type equipment as damage to the bodywork may result. 

Front Suspended Tow 

1 .  Remove the ignition key from the ignition / steering lock. 

2. Raise the vehicle using a l ifting device with a cradle. This should be positioned under each front 
wheel as indicated in Fig. 1 .  

Vehicles with automatic gearbox 

If the vehicle to be towed is fitted with an automatic gearbox, perform either instruction (a) or instruction 
(b). 

(a) Disconnect the propeller shaft at the final drive input flange. E nsure that the propeller shaft is firmly 
secured away from the final drive input flange. 

(b) Providing that the vehicle is not to be towed for more than 48 km (30 mi les) and that the gearbox 
is not defective, add 1 ,7 litres (3 pints) of the recom mended fluid to the gearbox through the fi ller tube. 
Before the vehicle is driven again, this excess fluid must be d rained a nd the level checked. 

Fig. 1 
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JACKING, LIFTING AND VEHICLE RECOVERY 

Rear Suspended Tow 

1 .  Remove the ignition key from the ig nition I steering lock. 

• 
2. Raise the vehicle using a l ifting device with a cradle. This should be positioned under each rear 

wheel as indicated in  Fig . 1 .  

Fig. 1 
JHB40 208 
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• LUBRICANTS, FLUIDS, CAPACITIES Br DIMENSIONS I�.I 
LUBRICANTS AND FLUIDS SPECIFICATIONS 

Component Specification 

E ngine and Oil Can Points API SG I CD (see viscosity chart below) 

Manual Gearbox 3.2 and 4.0 l itre Dexron 1 1  D 

Automatic Transmission Dexron 11 D 

Differential API Gl5 

Power Assisted Steering Dexron 1 1  D 

Rear Ride levelling System Jaguar Hydraulic System Mineral Oil .  

Grease Points Multipurpose lithium Grease NlGI No 2 

Braking System* DOT 4 (e.g. Jaguar Brake Fluid) 

Clutch System* DOT 4 (e.g. Jaguar Brake Fluid) 

·CAUTION: These fluids must not be mixed with or added to any other oil I fluid. 

Used Engine Oil 

WARNING: PROLONGED EXPOSURE TO USED ENGINE OIL CAN CAUSE SERIOUS SKIN DISORDERS. 
AVOID EXCESSIVE CONTACT. WASH WELL AFTER CONTACT. 

SYNTHETIC OILS 

If synthetic oi ls are used, they must conform to API SG / CD standards. 
The ambient temperature chart applies equal ly to mineral and synthetic oils. 
Synthetic and mineral oi ls are completely miscible and may be used separately or mixed. 

Engine Oil - Recommended SAE Viscosity Rangel Ambient Temperature Scale 

I I I I 
15w/40 15.50 20w140 2Owf50 

10w160 

10w130 10w140 10w150 

5w1SO 

5w/40 
5.30 

5w120 I I 
·C -30 -20 -10 0 10 20 30 40 
OF -20 -10 0 10 20 30 40 50 la 70 10 10 100 

J L.X-OSI 
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I��.I LUBRICANTS, FLUIDS, CAPACITIES & DIMENSIONS 

COOLING SYSTEM 

The cooling system m ust be topped up with the recommended type and strength of anti-freeze mixture, 
never with water on ly. The correct concentration for al l  vehicles is 50 per cent, with a specific gravity 
of 1 .079 (sampled at the radiator header tank). This solution is suitable for temperatures to -36°C 
(-33°F). 

Should protection to -40°C (-40°F) be required, the anti-freeze concentration must be increased to 55 
per cent with a specific g ravity of 1 .086. 

Coolant (United Kingdom I R.O.W.' 

Jaguar Anti-Freeze I Coolant I Corrosion Inhibitor. Should this not be available, then phosphate-free 
anti-freeze conforming to BS 6580 may be used. 

Coolant (U.S.A. I Canada) 

Jaguar Anti-Freeze and Summer Coolant. Should this not be avai lable, then phosphate-free anti-freeze 
conforming to BS 6580 may be used. 
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CAPACITIES 

Litres Imperial U.S. 
Pints Ouarts 

Engine oil refill 3.2 and 4.0 Litre 

Including filter 8,0 1 4.1  8.5 

Excluding fi lter 7,5 13.1 7.9 

Engine oil refill 6.0 Litre 

Including filter 1 0,0 17 .5 1 0.5 

Excluding filter 9,5 1 6.5 9.9 

(slight variation in quantity depending on which type of oil  fi lter) 

Automatic transmission unit 

From dry 3.2 l itre 8,0 1 4.0 8.5 
4.0 l itre 1 0,2 17 .9 1 0.8 
6.0 l itre 1 2,8 22.5 1 3.5  

Drain and refil l  3.2 l itre 3,0 5.3 3.2 
4.0 l itre 4 to 5 7 to 8.8 4.2 to 5.3 
6.0 l itre 7,3 1 2.9 7.7 

Top up min-max 
3.2 l itre 0,25 0.4 0.26 
4.0 l itre 0,60 1 .0 0.60 
6.0 l itre 0,29 0.5 0.30 

Manual gearbox, drain and refil l  1 ,4 2.5 1 .5 

Rear Axle (Final drive unit) Dana 1 ,3 2.28 1 .37 

Cooling system, including reservoir and air 
concfrtioning or heater 

In itia l fi l l  
from dry 3.2 and 4.0 1 2,0 2 1 .1 1 2.7 

Drain and refil l  3.2 and 4.0 8,5 1 5.0 9.0 

In itial fil l  
from dry 6.0 Litre 20,0 35.0 2 1 .0 

Drain and refil l  6.0 Litre 1 5,3 27.0 1 6.2 

Windscreen Washer system 

Total capacity including reservoir and fi ller neck 6,3 1 1  6.7 

Reservoir capacity only 5,0 8.8 5.3 

Clutch fluid 0,1 5  0.28 0.1 7  

Brake fluid 

RHO 0,465 0.82 0.492 

LHD 0,485 0.85 0.5 13  

Fuel tank 86,4 1 9.0 Imp gal 22.8 U .S. gal 

January 93 Issue 2 09 - 3  



I�.I LUBRICANTS, FLUIDS, CAPACITIES & DIMENSIONS • 
DIMENSIONS 

mm 
Wheelbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2870 
Track: Front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 500 
Track: Rear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 498 
Overal l  length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4988 
Overal l  width 

without mirrors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1798 
with mirrors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201 5  

Overal l  height (at kerb weight) 
with self-level l ing suspension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 358 
without self-levell ing suspension (3.2 / 4.0 Litre) . . . . . . . . . . . . . . . . . .  1 380 
with optional sports suspension (3.2 / 4.0 Litre) . . . . . . . . . . . . . . . . . . .  1 353 

Turning circle 
wal l  to wal l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2,9m 
kerb to kerb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2,4m 

Ground clearance kerb condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 
Ground clearance at GVW 

with self level l ing suspension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 30 
without self level ling suspension (3.2 / 4.0 Litre) . . . . . . . . . . . . . . . . . . .  1 20 
with optional sports suspension (3.2 / 4.0 Litre) . . . . . . . . . . . . . . . . . . . .  1 25 

VEHICLE LOADING (ALL MARKETS) 

kg 
Roof rack capacity including weight of rack . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
M aximum permitted luggage compartment load with 5 passengers . . . .  70 
Maximum loading - including people a nd luggage . . . . . . . . . . . . . . . . . . . .  420 
(deduct roof rack capacity if fitted ) 
Tra i ler weight maximum (al l  vehicles and a l l  markets) 

b raked ( Maximum) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 500 
unbraked (Maximum) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750 

Vehicles with 6 Litre engine, but NOT applicable to Ca nada or USA 
b raked (Maximum) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 900 
( permissible - subject to 8% g radient qualification) 

09 - 4  

inches 
1 1 3 
59. 1 
59.0 
1 96.5 

70.8 
79.4 

53.5 
54.4 
53.3 

42ft 4ins 
40ft 8i ns 

6.9 

5.1 
4.7 
4.9 

(lb) 
(220) 
(1 54) 
(926) 

(3307) 
(1 653) 

(4188) 

Issue 2 January 93 



• LUBRICANTS, FLUIDS, CAPACITIES & DIMENSIONS I�.I 
WEIGHT (ALL MODELS EXCEPT NORTH AMERICA) 

3.2 Litre Models 4.0 Litre Models 

kg (lb) kg ( lb) 

Kerb weight 1 825 (4024) 1865 (41 1 2) 

Front axle kerb weight 949 (2092) 981 (2163) 

Rear axle kerb weight 876 ( 1 931 ) 884 ( 1949) 

Gross vehicle weight (GVW) 2245 (4950) 2285 (5038) 

Gross front axle weight (Maximum) 1 043 (2299) 1 075 (2370) 

Gross rear axle weight ( Maximum) 1 202 (2650) 1 2 1 0  (2668) 

*Gross vehicle combination weight 3745 (8257) 3785 (8345) 

6.0 Litre Models 

kg (lb) 

Kerb weight 1 985 (4376) 

Front axle kerb weight 1 095 (241 4) 

Rear axle kerb weight 890 ( 1 962)  

Gross vehicle weight (GVW) 2405 (5303) 

Gross front axle weight (Maximum) 1 189 (2621 ) 

Gross rear axle weight (Maximum) 1 2 1 6  (2681 ) 

*Gross vehicle combination weight 3905 (861 0)  

WEIGHT (CANADA AND NORTH AMERICA) 

XJ6 Sovereign Vanden Plas 

kg ( lb) kg ( lb) kg (lb) 

Kerb weight 1 770 (3903) 1 796 (3960) 1 870 (41 20) 

Front axle kerb weight 939 (207 1 )  946 (2086) 984 (2169) 

Rear axle kerb weight 831 ( 1 832) 850 ( 1 874) 896 ( 1 951  ) 

Gross vehicle weight (GVW) 2180 (4807) 2206 (4864) 2280 (5024) 

Gross front axle weight 1 032 (2276) 1039 (229 1 )  1 075 (2372)  

Gross rear axle weight 1 1 48 (2531 ) 1 167 (2573) 1 204 (2652) 

*Gross vehicle combination weight 3680 (81 1 4) 3706 (81 7 1 )  3780 (8331 ) 

6.0 Litre Models 

kg ( lb) 

Kerb weight 2000 (4410)  

Front axle kerb weight 1 108 (2443) 

Rear axle kerb weight 892 ( 1 967 )  

Gross vehicle weight (GVW) 2410 (5315 )  

Gross front axle weight ( Maximum) 1 200 (2646) 

Gross rear axle weight (Maxi mum) 1 2 1 0  (2669) 

*Gross vehicle combination weight 391 0  (8622) 

*Gross vehicle combination weight is the gross vehicle weight plus maximum recom mended trai ler 
weight. 
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I�.I LUBRICANTS, FLUIDS, CAPACITIES & DIMENSIONS mal • 
FUEL REQUIREMENTS 

General 

The use of either leaded or unleaded fuel depends on the type of emission control system fitted to the 
engine and the legislative requirements i n  the country for which the vehicle is man ufactured. 
Vehicles with engi nes designed to use unleaded fuel are clearly marked, UNLEADED FUEL ON LY, 
adjacent to the fuel fi l ler cap. 

Leaded Fuel (Certain Markets Only) 

Use leaded fuel with an octane rating of at least 97 RON (Research Octane Number). Engines which a re 
not fitted with cata lytic converters, may use either 95 RON unleaded or 95 RON leaded (4 star) fuel. For 
specific ma rket applications refer to the Market Specification l ist on the followi ng pages. 

Unleaded Fuel 

CAUTION: Engines fitted with catalytic converters in the exhaust system are designed to use only 
unleaded fuel. 
Unleaded fuel must be used for the emission control system to operate properly. 
Using leaded fuel will damage the emission control system and could result in the loss of 
warranty cover. 

The effectiveness of the catalytic converter decreases after the use of as little as one tank of leaded fuel. 
Also, the vehicle is equipped with an electronic fuel injection system, which incorporates an oxygen 
sensor(s) in  the exhaust front pipe(s). Leaded fuel will damage the sensor and deteriorate emission 
control. 

Using unleaded fuel with an octane rating lower than recommended can cause persistent, heavy 
knocking due to pre-ignition. If severe, this can cause damage to the engine. However, occasional l ight 
'spark knock' for a short time while accelerating, or driving up hi l ls, may occur. Although this noise 
should not give cause for concern, it may be eliminated by the use of a fuel of a higher octane rating 
than that recom mended. 

Unleaded Fuels Containing Alcohol 

Some fuel suppliers sel l  fuel containing alcohol, but fail to inform customers of its presence. Where 
uncertainty exists, check with the service station operator. 

Ethanol: 

Fuels which contain up to 1 0% ethanol may be used. Ensu re that the fuel has octa ne ratings no lower 
than those recommended for unleaded fuel. 
M ost d rivers will not notice any difference in performance when using fuel containing ethanol, but some 
may. In this case the use of conventional unleaded fuel may be resumed, if preferred. 

Methanol: 

Some fuels contain methanol (methyl or wood alcohol) .  
DO NOT USE fuels containing methanol that do not a lso contain co-solvents and corrosion inhibitors 
for methanol. 
DO NOT USE fuels that contain more than 3% methanol even if they contain co-solvents and corrosion 
inhibitors. 

Damage to the fuel system or problems with performance resulting from the use of such fuels is not 
the responsibil ity of Jag uar Cars Limited and may not be covered under the warranty. 
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• LUBRICANTS, FLUIDS, CAPACITIES Br DIMENSIONS I�.I 
Methyl Tertiary Butyl Ether (MTBE) 

U nleaded fuel which contains an oxygenate known as MTBE can be used provided that the ratio of MTBE 
to conventional fuel does not exceed 1 5  per cent. MTBE is an ether based compound, derived from 
petroleum, which has been specified by several refi ners as the substance to enhance the octane rating 
of the fuel. 

CAUTION: Take care not to spill fuel during refuelling. Fuel containing alcohol can cause damage to 
the paint, which may not be covered under the warranty. 

Components of Emission Control Systems 

The component with most impact on the running of the vehicle is the catalytic converter which, when 
fitted, always requires the use of unleaded fuel. 
The specification of a vehicle depends on the legislation of the country in which the vehicle is used 
and I or the option level chosen at the time of purchase. The fol lOWing cross reference list will help to 
ascertain the components. 

Exhaust Emission Testing 

To retain exhaust emissions within the legislated l imits, an exhaust emission test, with the engine 
running at idle speed, MUST be performed after any service operations which mig ht affect the emission 
control system. 

MARKET SPECIFICATION 

Key to system legend: 
S - Standard comp ression. 
H - High compression. 

MARKET Down Pipe 

Catalyst 

Australia: 
3.2 X 

4.0 X 

6.0 X 

Austria: 
3.2 X 

4.0 X 

6.0 X 

Bahamas: 
4.0 

Canada: 
4.0 X 

6.0 X 

Chile: 
3.2 X 

4.0 X 

6.0 X 

January 93 Issue 2 

Under Floor Air Evaporative Fuel 

Catalyst Injection Loss Control Rating 

System RON 

X X 95 

X X 95 

X X X 95 

X X 95 

X X 95 

X X X 95 

95 

X X X 95 

X X X 95 

X X 95 

X X 95 

X X X 95 
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1:::. 1 LUBRICANTS, FLUIDS, CAPACITIES & DIMENSIONS • 
MARKET Down Pipe Under Floor Air Evaporative Fuel 

Catalyst Catalyst Injection Loss Control Rating 

Cyprus: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X 95 

EEC: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X 95 

Finland: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

Hong Kong: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

Japan: 
3. 2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

Korea: 
4.0 X X X 91  

Malaysia: 
4.0 X X X 95 

6.0 X X X X 95 

Malta: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X 95 

Middle East: 
4.0 X 91 

6.0 X X 95 

New Zealand: 
4.0 95 

Norway: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

Panama: 
4.0 91  

Paraguay: 
4.0 95 
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Poland: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X 95 

Singapore: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

South Africa: 
4.0 95 

Sweden: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

Switzerland: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

Taiwan: 
3.2 X X X 95 

4.0 X X X 95 

6.0 X X X X 95 

USA: 
4.0 X X X X 95 

6.0 X X X X 95 
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SERVICE TOOLS 

SERVICE TOOL CROSS REFERENCE CHART 

Some of the tool identification numbers have been updated. To help in  identification of older too ls this 
cross reference chart has been compi led. 

NUMBER 

6947017 

18G 2 
18G 47 (MS 47, SL 1 4) 
1 8G 55A (38U3 JD 55A) 
18G 1 34 (MS 550) 
1 8G 284 (MS 284) 
1 8G 592 
1 8G 1 001 
1 8G 1 004 (7066) 
1 8G 1 004H (7066H)  
1 8G 1 205 
18G 1 297 
18G 1 432 
1 8G 1 433 
1 8G 1 434 

1 8G 1 435 
1 8G 1 436 

1 8G 1 437 
18G 1 437-1 
1 8G 1 445 
1 8G 1 465 
18G 1 469 

C BW 1 C  
C3993 

DBC 3085 ( Part No.)  

JD 1 0  
J D 1 0  
J D  1 0-2 
JD 1 0-3A 
J D 1 0-8 
JD 1 0-9 
JD 1 3B (JD 1 3A) 
J D 38 
J D 39 
J D 40 
J D  41  
JD 50 
J D  1 00 ( 1 8G 1 063, JD 24) 
J D  1 01 
J D  102 (LST 1 08) 
JD 1 03 (LST 1 09) 
J D 1 04 
J D  1 05 ( 1 8G 1 501 ) 
J D  1 06 ( 1 8T 1 1 1 )  
J D  1 07 ( 1 8G 1 0 1 6) 
J D  107-1 ( 1 8T 1 06. 1 ) 
J D  1 07-2 

DESCRIPTION 

Brake hose clamp, Girl ing 

U niversa l two legged pul ler 
Hand press 
Piston ri ng compressor 
Driver handle 
Slide hammer, UNF (basic tool) 
Torque wrench 
Fuel ta nk sender u nit wrench 
Circlip pliers 
Circlip  plier pOints 
Propel lor shaft flange wrench 
Rear oi l  seal replacer, automatic gearbox 
Valve guide remover I replacer 
Camshaft timing tool 
Jackshaft, power steering and timing cover bush 
remover I replacer 
Camshaft dummy caps 
Timing damper oil pressure simulator and crank pul ley 

remover 
Front pu l ley lock 
Adaptor 
Power steeri ng pump drive dog remover I replacer 
Engine lifting bracket 
Auxiliary drive shaft seal replacer 

Pressure test equ ipment, auto gearbox 
Camshaft timing jig 

Fuse Extractor 

Hub remover 
Power steering test set 
Adaptor 
Adaptor 
Adaptor 
Adaptor 
Rear hub endfloat gauge 
Da mper setting j ig 
Jackshaft sprocket holder 
Camshaft sprocket retainer 
Cyl inder l iner retai ners 
Timing chain tensioner retainer 
Remover - steering arm and swivel hub bal l  pins 
Timing chain  tensioner release hook 
Front and rear oil seal replacer 
Selector l inkage gauge 
Extension housing roller bearing remover I replacer 
Torque convertor l ifting handles 
Oil pump rotation sleeve a nd endfloat gauge 
Clutch spring  compressor 
Clutch spring compressor adapto r 
Gearbox mounting centralizer 
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NUMBER 

JD 1 08 ( 1 8T 1 1 6) 
JD 109 ( 1 8T 1 17 )  
JD 1 1 0 ( 1 8T 1 1 2)  
JO 1 1 1  ( 1 8T 1 1 8) 
JD 1 15 
JD 1 1 8 ( 1 8G 1 468) 
JO 1 1 9  
J D  1 20 
JO 1 2 1  
J O  1 22 
JD 1 25 (MS 1 51 6A) 
JD 1 26 1 8T 1 13 )  
JO 1 27 
JO 1 28 
JO 1 29 
JO 1 30 ( 18G 1 1 51 ) 
JD 1 31 
J D  1 32 
JD 1 33 
JD 1 35 
JD 1 37 
J D  1 38 
JO 1 39 
J D  1 40 
JD 1 41 
JD 1 42 
JD 1 43 
JO 1 43-1 
JD 1 43-2 
JD 1 43-3 
J D 1 43-4  
J 0 1 43-5 
J 0 1 43-6 
JO 1 43-7 
J D 1 43-8 
J D  1 45 
JD 1 53 
J D  1 60  
J O  1 61 
J O  1 62 
J D  173  
JD 1 74 
JD 175 
J O  176-A 
J D  1 79 
JO 1 81 
JD 1 82 
JD 1 83 
J D  1 84 
JD 1 85 
JO 1 86  
J 0 1 87 
J 0 1 88  
J0 1 89  
JD 1 90  
J D  1 91 
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SERVICE TOOLS 

SERVICE TOOLS (CONTINUED) 

DESCRIPTION 

Snap ring and O-ring replacer 
Gear train remover I replacer 
Kickdown cable remover 
Gearbox holding fixture 
Coil spring compressor front suspension 
Auxiliary d rive oil seal remover 
Steering pump drive dog remover 
Rack centralizing pin 
PM HO connector separator 
Air conditioning unit sensor i nsta l ler  
Coi l spring compressor rear suspension 
Control u n it oil seal remover I replacer 
Linear switch setting jig 
Crankshaft front oi l  seal remover 
Crankshaft front oi l  seal instal ler  
Chain  l ink remover I replacer 
Throttle l inkage setting gauge 
Rear hub remover 
Camber tie down l ink front 
Remover replacer FSU damper lower bush 
Extractor PM4 pin 
Extractor PM4 socket 
Extractor terminal from seal PM4 
Installer terminal i nto seal PM4 
Extractor PM HD socket and p in  
Handbrake cable remover 
Remover I replacer suspension bushes ( basic tool) 
Adaptor ring 
Anvil adaptor 
Adaptor, suspension bush remover I replacer 
Adaptor, suspension bush remover I replacer 
Adaptor, front su bframe suspension bush remover I replacer 
Adaptor, suspension bush replacer 
Adaptor, suspension bush replacer 
Adaptor, suspension bush replacer 
Camber tie-down l i nk ( rear) 
Self-level l ing adaptor I remover 
Upper wish bone bush remover I replacer 
Gearbox rotary switch setting tool (4.0 l itre) 
Kickdown switch throttle stop setting gauge (4.0 litre) 
Female terminal extraction tool 
Fuel tank flange lock ring wrench 
Fuel tank internal hose clip wrench 
Power hyd raulic relief valve tool 
Front hub seal tool 
Fuel i njection pressure test kit 
Quick-Fit connector releasing tool 
Quick-Fit connector releasing tool 
Pinion valve extraction tool 
Pinion valve seal and e nergizer loading tool 
Pinion valve seal sizing tool 
Pinion seal protector 
Dash l iner removal tool 
Distributor setting tool 
Air bag d isposal cage 
Front pump oil seal replacer 
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NUMBER 

JD 1 92 
JD 1 93 
JD 1 94 
JD 1 95 
JD 1 96 
JD 1 97 
JD 550-3 
JD 550-4 

JD 550-5 

JD 550-0 
JD 677-3 
JD 61 1 8C 
M S 53C 
M S 68 
M S 76B 
M S  1 50-8 
MS 204 
M S 621 
M S  1519A ( 1 8G 1 06A) ( 1 8G 1 06) 
MS 1 520 
MS 1 520-1 
MS 1 520-2 
M S  1 520-3 
M S  1 53 3  

SERVICE TOOLS 

SERVICE TOOLS (CONTINUED) 

DESCRIPTION 

Band apply pin checking tool 
Band apply pin gauge 
Flushing eq uipment, automatic gearbox 
Labinol te rminal extractor 
Labinol connector sepa rator 
Oil seal tool,  Sandon Com pressor 
Crankshaft rear oil seal replace r adaptor 
Adaptor replacer rear hub bearing cups and seals inner and 
outer 
Adaptor replacer front hub bearing cups and seals i nner and 
outer 
Adaptor replacer rear hub pivot beari ng cup 
Pressure test adaptor 
Valve spring compressor 
Engine support beam 
Torx screw wrench 
BaSic handle set 
Expandable pilot 
Valve seat adjustable cutter 
Valve seat adjustable cutter 
Valve spring compressor 
Engine stand 
Engine sta nd, add-on for VI2 
Adaptor assembly, for MS 1 520 
Adaptor assembly, for MS 1 520-1 
Hale termi nal extraction tool 

1 1 - 4  January 93 



• 
1 8G 55A 

Piston ring compressor 

1 8G 1 434 

Jackshaft bush remover / 
replacer 

1 8G 1 437 

Front pulley lock 

18G 1 469 

Auxiliary drive shaft seal 
replacer 

January 93 

SERVICE TOOLS 

ENGINE - 6 AND 12 CYLINDER 

1 8G 1 432 

Valve guide remover/replacer 

1 85 1 435 

Camshaft dummy caps 

1 8G 1 437-1 

Adaptor 

C3993 

Camshaft timi ng jig 

1 1 - 5 

1 8G 1 433 

Camshaft timing tool 

1 8G 1 4361A 

Crank pulley etc. remover. 

1 8G 1 465 

Engine lifting bracket 

J0 50 

Timing chain tensioner 
retainer 



JD 1 1 8  

Auxiliary drive seal 
remover 

JD 1 30 

Chain link remover I replacer 

JD 1 97 

Oil  seal tool - Sa ndon 
compressor 

MS 53C 

Engine support beam 

SERVice TOOLS 

. ENGINE - 6 AND 12 CYLINDER 

J D  1 28 

Crank front seal remover 

J D  1 3 1  

Throttle l inkage setting gauge 

JD 550-3 

Crank rea r seal replacer 
adaptor 

M S 76B 

Basic handle set 

1 1  - 6  

JD 1 29 

Crank front seal replacer 

JD 189 

Distributor setting tool 

JD 61 1 8C 

Valve spring compressor 

MS 1 50 - 8  

Expandable pilot 

January 93 



" 
MS 204 

Valve seat adjustable cutter 

MS 1 520 

Engine stand 

MS 1 52�3 

Adaptor assembly for 
MS 1 52�1 

January 93 

SERVICE TOOLS 

ENGINE - 6 AND 12 CYUNDER 

MS 621 

Valve seat adjustable cutter 

MS1 52Q-2 

Adaptor assembly for 
MS 1 520 

1 1 - 7  

MS 1 51 9A 

Valve spring compressor 

MS 152Q-1 

Engine stand, add-on for 
V1 2 engine 



SERVICE TOOLS 

ENGINE - 12 CYLINDER ONLY (see pages 5, 6 & 7 also) 

J D 38 J D 39 JD 40 

Damper setting jig Jackshaft setting jig Camshaft sprocket retainer 

JD 41 J D  181 

Cylinder l iner retai ners Fuel injection pressure test kit 
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CBW 1 C  

N�� ' p  - . - ---

Pressure test equipment 

JD 1 04 

Extension housing bearing 
remover I replacer 

JD 1 07 

Clutch spring compressor 

JD 108 

Snap ring replacer 

January 93 

SERVICE TOOLS 

AUTOMATIC TRANSMISSION 

JD 1 02 

Front & rear oil seal replacer 

JD 1 05 

Torq ue converter lifting 
handles 

JD 1 07-1 

Adaptor 

J D  1 09 

Gear train remover I replacer 

1 1 - 9  

JD 1 03 

Selector l inkage gauge 

JD 1 06 

Oil pump rotation sleeve & 
End float gauge 

JD 1 07-2 

Gearbox mounting centralizer 

JD 1 1 0 

Kickdown cable remover 



JO 1 1 1  

Gearbox holding fixtu re 

JO 161 

Rotary switch setting jig 

JO 1 92 

Band apply pin checking tool 

1 8G-1 297 

Rear oil seal replacer 

SERVICE TOOLS 

AUTOMATIC TRANSMISSION 

JO 1 26 

Control unit oil seal remover / 
replacer 

JO 1 62 

Kickdown switch throttle stop 
setting gauge 

JO 1 93 

Band apply pin gauge 

1 1 - 1 0 

JO 1 27 

Linear switch setting jig 

JO 191 

Front pump oi l  seal replacer 

JO 677-3 

Pressu re test adaptor 

January 93 
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JO 1 1 5 

Coi l spring compressor 
front 

JO 1 35 

F.S.U. damper lower bush, 
remover I replacer 

JO 1 43-2 

Anvil adaptor 

J0 1 43-5 

Adaptor 

January 93 

SERVICE TOOLS 

SUSPENSION 

JO 1 25 

Coil spring compressor 
rear 

J O  1 43 

Bush remover I replacer 
(basic tool) 

JO 1 43-3 

Adaptor 

J0 1 43-6 

~ 
�� 

Adaptor 

1 1 - 1 1 

JO 1 33 

Camber tie down l ink - front 

JO 1 43-1 

Adaptor ring 

J0 1 43-4 

Adaptor 

JO 1 43-7 

Adaptor 



JO 1 43-8 

Adaptor 

JO 1 60  

Upper wishbone bush 
remover I replacer 

SERVICE TOOLS 

SUSPENSION 

JO 1 45 

Cam ber tie down l ink - rear 

J O  1 76-A 

Power hydraulic relief valve 
tool 

1 1  - 1 2 

JO 1 53 

Self levelling adaptor I 
remover 

January 93 
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6947017 

Brake hose clamp, Girling 

JD 1 42 

Handbrake cable remover 

J D 5� 

Front bearing cups and seal 
replacer 

January 93 

SERVICE TOOLS 

HUBS AND BRAKES 

J D 1 D  

Hub remover 

J D  179 

Front hub seal replacer 

J D  550-6 

Rear pivot bearing cup 
replacer 

1 1 - 13 

JD 1 32 

Rear hub remover 

JD 550-4 

Rear bearing cups and seal 
replacer 



T"� 
1 8G 1 445 

Pum p  drive-dog remover I 
rep lacer 

JD 1 0-3A 

Adaptor 

JD 1 00 

Steering arm & ball pin 
remover 

JD 1 84 

Pinion valve extraction tool 

SERVICE TOOLS 

POWER STEERING 

JD 1 0  

� �  � 
Pressure test set 

J D  1 0-8 

Adaptor 

JD 1 1 9 

Pump drive-dog remover I 
replacer 

JD 1 85 

g - .
_
--_.- � C---J 

Pinion valve seal and 
energizing loading tool 

1 1  - 1 4 

" 
JD 1 0-2 

Adaptor 

JD 1 0-9 

Adaptor 

JD 1 20 

Rack centralizing pin 

JD 186 

Pi nion valve seal sizing tool 

January 93 
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POWER STEERING 

JO 1 87  

Pinion seal protector 

January 93 
1 1 - 1 5 
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1 8G 1 001  

Fuel tank sender unit wrench 

JD 1 22 

Air conditioning unit sensor 
installer 

JD 1 39 

Extractor, terminal from seal, 
PM4 

JD 1 73 

Female terminal extraction 
tool 

SERVICE TOOLS 

ELECTRICAL 

M S  1 533 

Male terminal extraction tool 

JD 137 

Extractor, PM4 pin 

JD 1 40 

~ 
Installer, terminal to seal, 
PM4 

J D  174 

Fuel tank flange lock ri ng 
wrench 

1 1  - 1 6 

JD 1 2 1  

P.M.H.D. connector separator 

JD 138 

Extractor, PM4 socket 

JD 141  

Extractor, P.M.H.D. socket 
and pin 

JD 1 95 

Labinol terminal extractor 
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ELECTRICAL 

JO 1 96  

Labinol connector separator 

January 93 
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1 8G 2 

Un iversal two legged pul ler 

1 8G 284 

Slide hammer 

1 8G 1 004H 

Points for circl i p  pliers 

JD 1 82 

Quick-fit connector releasi ng 
tool 

SERVICE TOOLS 

GENERAL PURPOSE 

1 8G 47 

Hand press 

1 8G 592 

Torq ue wrench 

1 8G 1 205 

Prop. shaft flange wrench 

JD 183 

Quick-fit connector releasing 
tool 

1 1  - 1 8 

18G 1 34 

Driver handle 

18G 1004 

Ci rcl ip pliers 

MS 68 

Torx screw wrench 

JD 175 

Fuel ta nk i nternal hose cl ip 
wrench 

January 93 



• SERVICE TOOLS 

BODY 

JD 1 85 J D  1 90 

L �  

Dash liner removal tool Air bag disposal cage 

January 93 
1 1 - 19 



ENGINE 3.2 AND 4.0 LITRE 

CONTENTS 

DESCRIPTION OPERATION 

�" 8 " I' 

OPERATION PAGE 
NO NO 

AUXILIARY SHAFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2. 1 0.30 . . . . . .  1 2. 1-48 
AUXILIARY SHAFT REAR SEAL . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2. 1 0.32 . . . . . .  1 2. 1-49 
CAMSHAFTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2. 1 3.01 . . . . . .  1 2. 1-1 2 
CAMSHAFT COVER GASKET . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.29.39 . . . . . .  1 2. 1-13 
CONNECTING ROD BEARING - E NGINE SET . . . . . . .  RENEW . . . . . . . . . . . .  1 2. 17 . 16  . . . . . .  1 2. 1-28 
CRANKSHAFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.2 1 .33 . . . . . .  12 . 1-30 
CRANKSHAFT DAM PER / PULLEY ASSEMBLY . . . . . .  RENEW . . . . . . . . . . . . 1 2.2 1 .09 . . . . . .  1 2. 1-32 
CRANKSHAFT END FLOAT . . . . . . . . . . . . . . . . . . . . . . . .  CHECK & ADJUST . . 1 2.21 .26 . . . . . .  12 . 1-33 
CRANKSHAFT FRONT OIL SEAL . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.2 1 . 1 4  . . . . . .  1 2. 1-34 
CRANKSHAFT REAR OIL SEAL . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.2 1 .20 . . . . . .  1 2. 1-34 
CYLINDER H EAD CASTING . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.29. 1 5  . . . . . .  1 2. 1-24 
CYLINDE R  HEAD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OVERHAUL . . . . . . . .  1 2.29. 1 9  . . . . . .  1 2. 1-20 
CYLIN DER HEAD GASKET . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.29.0 1 . . . . . .  1 2. 1-17 
CYLIN DER PRESSURES . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHECK . . . . . . . . . . . . .  1 2.25.0 1 . . . . . .  1 2 . 1-16 
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ENGINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FAU LT DIAGNOSiS . . . . . . . . . . . . . . . .  1 2. 1-{)6 
ENGINE ASSEMBLy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OVERHAUL . . . . . . . .  1 2.41 .05 . . . . . .  1 2. 1-36 
ENGINE ASSEMBLy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.41 .02/20 . . .  12 . 1-58 
E NGINE DRIVE PLATE (AUTO) . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.53.1 3  . . . . . .  1 2. 1-35 
ENGINE FLYWHEEL (MANUAL) . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.53.07 . . . . . .  1 2. 1-35 
E NGINE MOUNTING AN D BRACKET - FRONT LH . . .  RENEW . . . . . . . . . . . .  1 2.45.01 . . . . . .  1 2. 1-56 
ENGINE MOUNTING AN D BRACKET - FRONT RH . . .  RENEW . . . . . . . . . . . . 1 2.45.03 . . . . . .  1 2. 1-56 
ENGINE MOU NTING - REAR . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.45.04 . . . . . .  1 2. 1-57 
ENGINE OIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DRAIN & REFILL . . . .  1 2.60.00 . . . . . .  1 2. 1-50 
ENGINE REAR / TRANSM ISSION ADAPTOR PLATE . .  RENEW . . . . . . . . . . . . 1 2.53.03 . . . . . .  1 2. 1-36 
MAIN BEARING - ENGINE SET . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  12 .2 1 .39 . . . . . .  1 2. 1-29 
OIL FILTE R  CANiSTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.60.04 . . . . . .  1 2. 1-50 
OIL FILTE R  HEAD GASKET . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.60.03 . . . . . .  1 2. 1-51 
OIL PICK UP STRAINER . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.60.20 . . . . . .  1 2. 1-52 
OIL PRESSURE RELIEF VALVE ASSEM BLy . . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.60.56 . . . . . .  1 2. 1-53 
OIL PUMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OVERHAUL . . . . . . . .  1 2.60.32 . . . . . .  1 2. 1-55 
OIL PUMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.60.26 . . . . . .  1 2. 1-54 
OIL PUMP PIPE '0' RINGS . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.60.27 . . . . . .  1 2. 1-52 
OIL SUMP GASKET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.60.38 . . . . . .  1 2. 1 -51 
PISTON AND CON NECTING ROD - ENGINE SET . . . .  RENEW . . . . . . . . . . . .  1 2. 1 7 . 1 0  . . . . . .  1 2. 1 -26 
TIMING CHAIN DAMPERS - VEH ICLE SET . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.65.48 . . . . . .  1 2. 1 -45 
TIMING SPROCKET - INTERMEDIATE . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.65.26 . . . . . .  1 2. 1 -47 
TIMING CHAIN AND TENSIONER - LOWER . . . . . . . . .  RENEW . . . . . . . . . . . .  1 2.65.30 . . . . . .  1 2. 1 -46  
TIMING CHAIN AN D TENSIONER - UPPER . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.65.29 . . . . . .  1 2. 1-46 
TIMING CHAIN, GEAR AN D TENSIONER -
ENGINE SET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . . 1 2.65. 1 3  . . . . . .  1 2. 1-42 
TIMING COVER GASKET . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . .  12.65.04 . . . . . .  1 2. 1-41 
VALVE CLEARANCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHECK & ADJUST . .  12.29.48 . . . . . .  1 2. 1-1 4 
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Fig. 1 The Jaguar  AJ6 4.0 Litre Engine 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2. 1  - 2 August 92 



• 
GENERAL DESCRIPTION 

CONSTRUCTION 

ENGINE 3.2 AND 4.0 LITRE �Ij" " j 

The skirted design crankcase is man ufactu red in cast a luminium alloy with shrink fit dry cast i ron cyl in
der l i ners. 
The crankshaft is manufactured from forged steel and is nitro-carburise treated to enable a very high 
q ual ity finish on the bearing su rfaces and increase the l ife of the journals. 
The crankshaft is supported by seven iron bearing caps having bearings, which are lead bronze on spl it 
steel backed shells with a lead i ndium overlay. 

Crankshaft end float is controlled by half thrust washers fitted on each side of the centre main bearing 
journal. 
The connecting rods are man ufactured from manganese molybdenum steel, forged in  an 'H' section. 
The smal l  end bushes are lead bronze with steel backing, machined to size after bei ng pressed into the 
connecti ng rods. 
The big end bearings are of a lead bronze al loy on split steel backed shells and with lead indium overlay. 

The pistons are man ufactu red from aluminium al loy and have a spring assisted micro land oi l control 
ring situated below a barrel-faced internal ly tapered chrome plated compression ri ng and an externa lly 
stepped taper-faced secondary ring. 
The pistons are internal ly strutted for thermal control and run on hardened steel g udgeon pins offset 
from the centre l ine of the piston towards the th rust face. 

The cyl inder head is cast from aluminium alloy with pent-roof shaped combustion chamberswith cross
flow valve porti ng. 
Running directly in the cylinder head are two cast i ron camShafts retained by machi ned a lumi nium caps. 
Each camshaft uses chil led cams to d rive two valves per cylindervia chi l led cast i ron bucket tappets with 
shim adjustment. 
Control of each of the fou r  valves per cyl inder is maintained by single valve springs. 

The camshafts are operated by a two stage 'duplex' chain d rive from the crankshaft. Each stage is con
trolled by a hydraulic tensioner operating through a pivoted rubber-faced curved tensioner blade. 
The first stage incorporates a three point drive via the crankshaft, intermediate shaft a nd auxil iary shaft. 
The intermediate shaft is live and provides a O.7 5 x crankspeed drive throug h the timing cover. This drive 
access is b lanked off. 
The 'l ive' auxi l iary shaft is driven at crankshaft speed and ·is situated on the RH side ofthe engine ( looki ng 
from rear). 
In addition to drivi ng the distributor via a set of 2 :  1 reduction spi ral gea rs, it provides an external d rive 
for the power assisted steering pump at the rear. 
The second stage is a three point drive via the intermediate shaft and two camshafts. 
The 2:1  reduction ratio from crankspeed is achieved by the com bined ratio ofthe intermediate and cam
shaft sprockets sizes. 
The oi l  pump is a rotor-type mounted on the underside of the front of the crankcase and driven by a 
'simplex' chain from the crankshaft nose. The pump i ncorporates a bui lt-i n  pressure rel ief valve. 
Below the l ine of the crankcase, but above the sump oil level are two windage trays; these prevent oil 
being sucked up and thrown i nto the crankcase thereby a l leviati ng windage and power losses th rough 
oi l  surge. 
At the rear of the crankshaft is a new design of l i p-type oil seal which provides a high degree of oil reten
tion. It also al lows the use of h igher engine speeds and easier serviceabi l ity as opposed to conventional 
asbestos rope seal. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1" " " I  ENGINE 3.2 AND 4.0 LITRE " 
LUBRICATION SYSTEM 

Oil is drawn from the sump via a gauze fi lter. Pressurised oi l, having been reg ulated by a relief valve, 
is then fed via internal gal leries on the LH side of the cyl inder block. An adaptor block is fitted between 
the cyl inder b lock and the oi l  fi lter housing wh ich diverts the ful l  oi l  flow through the oil cooler prior to 
filtering. A balance valve is fitted which by-passes the oil cooler circuit when a pressure differentia l of 
1 0  to 1 5  Ibf I i n2 occu rs. 
Pressurised and fi ltered oil is fed into the main oi l  gallery, the seven mai n bearings are fed and thence 
via crankshaft dri l l ings to the big end bearings. 
The intermediate shaft, auxil iary shaft and camshaft beari ngs are pressure lubricated by means of inter
nal dri l l ings directly fed from the front of the main oil gal lery. 

Nme.: Oi l coolers are specified on al l  models to date, but if at any ti me a cooler is not required, then 
the oil filter housing can be bolted directly to the cylinder block through omitti ng the oil cooler 
adaptor. 

SPS JOINT CONTROL SYSTEM 

A feature of the engine is the adoption of the SPS joi nt control system on the cylinder head bolts, crank
shaft main bea ring bolts and connecti ng rod nuts and studs. This system ensures that the joints receive 
maximum cla mp loading for a given fixing size and type of material by tightening the fixing to its particu
lar yield point. This greatly helps to prevent prematu re cylinder head gasket fai lures. 

CAUTION: All SPS fixings should be used only once. Discard fixings on removal and replace with new 
bolts/nuts every time a 'strip down' has been carried out. 

�: The SPS system in service requires the cyl
i nder head fixing to be set to a specific 
torque in itial ly; it must then be rotated 
through 90 deg rees exactly. The accuracy 
of this cannot be too h ighly stressed. 
To obtain the correct setting, use Special 
Tool LST 1 22, or a self-man ufactured tool 
using the dimensions i l l ustrated right. 
On replacement, connecting rod and main 
bearing fixi ngs m ust be tightened exactly 
to the stated torque figures. 

CRANKCASE BREATHER 

1 
� ��-o-_----�-II� 

2mm J12401 

Blow-by gases are recycled via the induction system to maintain  a crankcase depression and so prevent 
their escape to the atmosphere. 
A dual  system is employed by means of: 
(a) An oil fi l ler stack pipe which vents i nto the crankcase 
(b)  A baffled vent from the camshaft cover, the pipe from which connects the air clea ner casing (clean 

side) with a feed branch via a water heated restrictor i nto the p lenum chamber. 

In th is way, a crankcase depression is mai ntai ned u nder both closed and open throttle workload condi
tions. 

CYLINDER HEAD DESIGN 

The fourvalves per cyli nder are smal ler in diameterthan on a conventional two valve per cyli nder engine 
and they have a greater combined effective area, also being l ighter they apply less stress to the operat
i ng gear. The design i ncreases the power at high engine revs and al lows an efficient combustion of the 
fuel. 
It also al lows the sparking plug to be situated in its idea l central position which creates efficient combus
tion and consequently enhances fuel economy. 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2. 1  - 4 August 92 



• ENGINE 3.2 AND 4.0 LITRE 1" " '" 
COOLANT SYSTEM 

The engine is l iquid cooled by a mixture of water and anti-freeze Circulating around the coolant pass
ages. The coolant pump is mou nted on the LH side ofthe cyl inder block and is driven from the crankshaft 
nose by a three point belt drive (which includes the a lternator) . The pump is a fu l ly assembled bolt-on 
unit. The coolant is fed into the cyl i nder b lock at two places via an external delivery pi pe. The coolant 
is drawn from the cylinder head via a self-contained thermostat housing back to the radiator or reci rcu
lated according to the thermostat position. 

SEALANTS 

The sealant used on al l  gasketless joi nts on this engine must be the Ma rston compound known as Hylo
si 1 1 02, a white amine cure system rubber. Should this not be avai lable an equiva lent amine cure sealant 
must be used. 
U nder no circumstances should any acidtoxy cure system be used. 

FAULT FINDING 

A fault finding cha rt is given on the following pages. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SYMPTOM POSSIBLE CAUSE CHECK REMEDY 

Engine does not Battery leads loose or ter- Check the condition ofthe Clean and tighten as 
start (fails to ro- mi nals corroded leads and terminals necessary 
tate) 

Engine rotates 
but will not fire 

Overheating 

Battery discharged Check condition of bat- Charge or renew as 
tery with hydrometer necessary 

Starter motor inoperative If the l ig hts dim when Remove starter motor, 
ignition switch is oper- free off pinion and refit 
ated, the starter may be 
jammed in  starter ring.  

Check for loose and dirty Clean and tighten con
connections to the starter nections 
motor 

Starter motor speed too Check battery leads and Clean and tig hten ter-
low terminals mina Is 

Faulty ignition system 

Fuel system defect 

Check state of battery Charge battery or fit re-
charge placement 

Using p lug lead pliers, If no spark, a yel low or 
hold plug lead approx. 16 white spark is evident, 
mm from cyl inder head check the ignition system 
and crank engine; check 
that a good blue spark 
jumps the gap between 
the end of plug lead and 
cyl inder head 

Remove the spark plugs Clean and re-gap the 
spark p lugs, renew if 
worn out 

Check that injectors are Refer to Fuel a nd Engine 
'clicking'. Check fuel Management sections 
pressure. Check voltage 
at fuel pu mp. 

Thermostat stuck closed Remove thermostat and Renew thermostat 
carry out boiling water 

Faulty gauge 

Faulty transmitter 

Radiator blocked 

check 

Check with equipment Fit new gauge 

If other equipment in  cir- Fit new transmitter 
cuit OK fit new trans-
mitter 

Check for uneven heat i n  Flush o r  change radiator 
radiator i.e. hot and cold 
spots plus water emis-
sion from overflow pipe 

Too high concentration of Remove header tank cap Drain coolant a nd fi l l  with 
anti-freeze and check concentration correct concentration 

with a hydrometer 

Drive belt slack 

Drive belt broken 

Water pump seized 

Check tension 

Visual ly check 

Re-tension the belt 

Fit new belt 

Remove drive belt and Renew water pump 
turn pulley 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2. 1  - 6 August 92 
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SYMPTOM 

Overheating 
(Contd) 

Overheating 
at tickover 

Too cold 

Insufficient 
oil pressure 

August 92 

ENGINE 3.2 AND 4.0 LITRE �'jl iil j 

POSSIBLE CAUSE 

I nsufficient coolant 

CHECK REMEDY 

Remove header tank cap Top-up coolant 
and visually check cool-
ant level 

Incorrect ignition timing Check ignitio n timing 

Fuel / a ir mixture too Check CO / HC levels 
weak 

See Engine Ma nagement 

See Engine Management 

Incorrect thermostat 

Col la psed hoses 

Remove thermostat and Renew thermostat 
check tem perature read-
ing 

Start engine, run unti l Fit new hoses 
normal temperature is at-
tained and visual ly check 
the hoses for col lapsing 

Cyl inder head 
leaking 

gasket Remove head tank cap, Change head gasket 
fi l l  tank with water. Run 

Incorrect valve timing 

Radiator cap spring weak 

Cooling fan(s) inoperat
ive 

Thermostat stuck open 

Cooling fan(s) remain op
erational 

Faulty i ndicator 

Fau lty transm itter 

Thermostat missing 

Incorrect thermostat 

engine until hot, rev en-
gine and return to idle; 
check for bubbles in  
water 

Check valve timing 

Fit cap to pressure testing 
equi pment and check 
spring release pressu re 

Check relay circuit. Check 
radiator fan(s) thermo
stat. Check diode 

Remove thermostat 

Check relay circu it. Check 
radiator fans' thermostat. 
Check d iode 

Reset valve timing 

Fit new cap 

Fit new relay. Fit new 
fan(s) thermostat. Fit new 
diode 

Renew thermostat 

Fit new relay. Fit new 
fa ns' thermostat. Fit new 
diode 

Check with eq uipment Change i nd icator 

If a l l  other eq uipment OK, Fit new transmitter 
fit new transmitter 

Remove thermostat Fit new thermostat 
housing 

Remove thermostat Fit correct thermostat 
housing and visual ly 
check rate 

Oil requires changing Check oi l level, colourand Change oil 
viscosity 

Worn crankshaft journals Listen for rumble or knock 

Excessive crankshaft end- Fit dial gauge and 
float measure 

Worn mai n bearing shells Listen for rumble 

Change crankshaft 

Remove sump and fit new 
th rust washers 

Check crankshaft journals 
forwear and fit new shells 

For Torque Figures see Section 06 and the Table at the end of this Section 
12 . 1  - 7  
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SYMPTOM POSSIBLE CAUSE CHECK REMEDY 

Insufficient oil Worn oil pump Remove oi l  pump and Renew oil pump 
check the clearances pressure (Contd) 

Oil pressure relief valve Remove valve and check Renew valve 
sticki ng open for sticking 

Oi l  pressure relief valve Remove spring and check Renew spring 
spring too weak spring rates 

Insufficient oi l  in sump Check oil level Top-up as required 

E ngine overheating 

Fau lty gauge 

See Overheating fault 
finding 

Check gauge with equip- Renew gauge 
ment 

Wrong specification oil Check oi l  level and viscos- Renew oil and filter 
(too thin) ity 

Water in  oi l  

Cracked oil pump hous
i ng 

Blocked oil pick-up pipe 
strainer 

Oil pump pipe '0' rings 

Check oil level and check Renew oi l  and fi lter. 
if oil  is a mi lky white col- Check for blown head 
our gasket 

Remove sump and vis- Renew the pump 
ual ly check 

Remove sump and vis- Remove oil pick-up pipe 
ual ly check and clean strainer 

Remove sump and pipes Fit new '0' rings 
and check 

Main oil gal lery seals E limi nate other possible Fit new '0' ri ngs or clear 
leaking or gal lery b locked causes oi l  gallery 

Oil pressure too Relief valve stuck sh ut 
high 

Remove valve and check 
for sticking 

Clean or renew the valve 

Burning oil 

Wrong pressure relief 
valve 

Remove spring and check 
the rate 

Renew spring 

Incorrect g rade engine oi l  Renew oil and filter 

Gauge ortransmitterfault Check gauge; if O.K. fit Renew gauge or trans-
new transmitter mitter 

E ngine temperature too Check operation of the Renew thermostat or 
low thermostat (stuck open) valve 

or oi l  cooler va lve stuck 

Worn cyl inder bores 

Worn valve guides 

Worn in let valve seals 

Worn piston ri ngs 

Leaking cyl inder head 
gasket 

Wrong specification oil 

o pen 

Check wear with a com- Rebore cyl inders as 
paritor necessary 

Insert valve in guide and Renew valve guides as 
check side movement necessary 

Remove seals and check Renew i n  sets 
for splits or  wear 

Measure rings in bore Renew ri ngs in sets and 
rebore as necessary 

Check for blue smoke Renew head gasket 
from exhaust 

Renew oil and filter 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2. 1  - 8 August 92 



SYMPT OM 

Losing oil 
(leaking) 

E NGINE 3.2 AND 4.0 LITRE �il" " 1  
POSSIBLE CAUSE 

Worn front oil seal 

Worn rear oil seal 

Leaking gaskets 

Cyl inder block cracked 

CHECK REMEDY 

Wipe clean, run engine Renew seal 
and visual ly check 

Wipe belt housi ng clean, Remove gearbox and 
run engine and visual ly renew seal 
inspect for cleanl iness 

Visual Renew gasket 

Visual Renew cyli nder block 

Excessive noise Excessive valve clearance Check valve clearances Adj ust valve clearances 
from valve gear 

Noisy chains 

Broken valve spring(s) Remove valves and check Renew as necessary 
springs 

Broken valve guide Remove valves and check Renew as necessary 
g uides 

Broken valve seat insert Remove valves and check Renew as necessary 
inserts 

Lack of lubrication Check oi l pressure See I nsufficient oil pres
sure fault finding 

Valve clash 

Worn camshafts 

Worn camshaft d rive 
chains/tensioners 

Low oil pressure 

Tensio ners not released 

Chains worn 

Sprockets worn 

Tensioner worn 

Check valve timing Adj ust valve timing 

Valve clearances and lack Adj ust valve clearances. 
of lubrication See i nsufficient oil pres

sure 

Remove front timing Renew as necessary 
cover and check for wear 

Take reading from gauge See I nsufficient oil pres-
when engine is hot su re 

Remove camshaft cover Insert 3 mm Alien key and 
and check tension of turn tensioner anti-clock
chain (�op chain). Re- wise, compress tensioner 
move timing cover to to release bottom chain 
check bottom chai n ten-
sion 

Visually check I remove Renew as necessary 
and check for wear 

Visual ly check Renew as necessary 

Visual ly check Renew as necessary 

Detonation knock Ignition timing too far ad- Check ignition timing See Engine Ma nagement 
(pinking) vanced 

August 92 

Head gasket blown Check engine oil level and 
check for ingress of water. 
Remove header tank cap, 
rev engine and check for 
bubbles in water 

Renew head gasket 

Thermostat stuck (shut Remove thermostat and Renew thermostat 
and overheating) carry out boi l ing water 

test 

Mixture too weak Check with CO I HC meter See Engine Ma nagement 

No coolant in engine I Remove header tank cap Fil l  with water I a ntifreeze 
radiator and check water level solution 

For Torque Figures see Section 06 and the Table at the end of this Section 

1 2 . 1 - 9  
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SYMPTOM POSSIBLE CAUSE CHECK REMEDY 

Detonation knock E ngine running too hot 
(pinking) (Contd) 

See Overheating fault 
fi nding 

Loss of power 

Valve ti ming incorrect 

Incorrect grade fuel 

Burned valves 

Sticki ng valves 

Poor engine tune 

Check valve timing 

If al l  other checks OK, this 
could be the cause 

Check compressions 

Check compressions 

Check engine tune 

Insufficient valve clear- Check va lve clearance 
ance 

Fuel injection fault 

Low compression in cyl- Check compressions 
i nders 

Ignition fault 

Camshaft ti ming incor- Check camshaft timing 
rect 

Incorrect grade fuel 

Partial seizure of engine 

Adj ust valve timing 

Drain fuel tank and refi l l  
with correct grade fuel 

Remove cyl inder head 
and change valves 

Remove cyl inder head 
and renew valves/ 
guides or spri ngs 

Adjust as necessary 

Adj ust as necessary 

Refer to Fuel Section 

Rebore / re-ring as 
necessary 

Refer to Electrical section 

Adjust camshaft timing 

Drain fuel tank and refi l l  
with correct grade fuel 

Overhaul  engine as 
necessary 

Worn camshaft Remove camshaft and Renew camshaft 
check for wear 

Rough running Sticki ng valves Check compressions Renew valve, spri ngs or 
guides at normal engine 

speed 

Broken valve spri ngs 

Piston fau lt 

Head gasket blown 

Valve burned out 

Valve seat burned out 

Ignition fault 

Fuel injection fault 

Check compressions Renew valve springs and 
check for bent valves 

Check compressions Renew pistons 

Check compressions and Renew head gasket 
water level 

Check compressions 

Check compressions 

Renew valve 

Re;:ut or renew valve 
seat 

Refer to Electrical section 

Refer to Fuel section 

Ai r leaking i nto i nlet Run engine and listen for Renew gasket or mani-
manifold whistling. Spray 'Easy fold 

Start' around suspect 
area. If engine speed i n
creases, fau lt confirmed 

Blowing exhaust Repair leak or change ex
haust 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2. 1 - 1 0 August 92 



• 
SYMPTOM 

Rough idle 

Engine backfires 

ENGINE 3.2 AND 4.0 LITRE 

POSSIBLE CAUSE CHECK 

Valve timing incorrect Check camshaft timing 

Incorrect ignition timing Check ignition timing 

Valve clearances insuffi- Check valve clea rances 
cient 

Valve bu rned out 

Ignition fault 

Fuel injection fault 

Air leakage into Ifrom the 
exhaust system 

Leakage past valves and 
g uides 

Check compressions 

Check for leaks or blows 
in  the syste m 

Check HC reading of ex
haust gases and also 
check for crankcase 
fumes 

Ignition timing retarded Check ignition timing 

Incorrect valve timing Check camshaft timing 

Valves sticki ng open Check valve clea rances 

Check for wear or gum i n  
valve guides 

Check for poor seating of 
valves 

�I" 'i' , 
REMEDY 

Adj ust camshaft timing 

See Engine Ma nagement 

Adjust valve clearances 

Renew valve 

Refer to Electrical section 

Refer to Fuel section 

Repair  leaks or renew sys
tern if necessary 

Remove the cylinder 
head and overhaul  

See Engine Ma nagement 

Adj ust camshaft timing 

Adj ust valve clearances 

Renew guides or decar
bonise the cylinder head 

Overhaul  the cylinder 
head 

Engine spits back Excessively weak mixtu re Check CO reading of See Engine Ma nagement 
into air box gases leaving the exhaust 

pipe 

Ai r leaking into induction Check for leaks I Renew intake tube or 
manifold whistl ing. Sp ray 'Easy gasket 

Start' around suspect 
area, the engine speed 
wil l  increase should an a i r  
leak be present 

Engine fails to idle Incorrect ignition timing Check ignition timing 

Valve clearances insuffi- Check clearances 
cient 

Adj ust ignition timing 

Adjust clearances 

August 92 

Fau lty cyl inder head Checkfor leaks into the oil  Renew the gasket 
gasket and water 

Exhaust system blocked Check for restrictions Remove the restrictions 
or renew components as 
necessary 

For Torque Figures see Section 06 and the Table at the end of this Section 
12 . 1 - 1 1 
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CAMSHAFTS 

RENEW 12. 1 3.01 

Remove camshaft cover (part of 1 2.29.39). 
Drain the cool ing system, see 26. 1 0.0 1 .  

Rotate the engine and set No. 1 cyl inder at TOe 
using Service Tool 1 SG 1 433 (Fig. 1 ) . 
Remove the distributor and plug the aperture to 
prevent ingress of dirt and dust. 
Remove the distri butor cap and disconnect the 
leads from the sparking p lugs. 

Push backthe lock tabs ( 1  Fig. 2 ) from the camshaft 
sprocket securing bolts (2 Fig. 2),  and slacken off 
the bolts. 
Remove the upper chain tensioner valve clamp 
bolt (3 Fig. 2), remove the clamp (4 Fig. 2) and re
move the valve (5 Fig.  2) .  
Using a 3 mm Alien key, wi nd back the tensioner 
(6 Fig. 2)  (turn clockwise) u nti l the snai l  engages in 
the park position. Remove the tensioner housi ng 
securing bolt (7 Fig. 2) and withdraw the tensioner 
assem bly (S, 9 Fig. 2) .  
Remove and discard the 'Q' ring (9 Fig. 2) and 
gasket (10 Fig. 2). 
Remove the camshaft sprocket securing bolts and 
tab washers ( 1 ,  2 Fig. 2) and remove the sprockets 
( 1 1  Fig. 2) (ensure that neither the bolts nor the tab 
washer drop into the timing case). 

CAUTION: Do not rotate the engine while the 
camshaft is disconnected. 

Remove the cyl inder head bolt from No. 2 cap, LH 
camshaft (1 Fig. 3). 
Remove No. 2 ca p from the LH camshaft. 
Fit spacer tool 1 SG 1 435 (2 Fig. 3) to the head. 
Fit and torque tig hten the cylinder head bolt. 
Repeat the proced ure for Nos 3, 4, 5 and 6 caps, LH 
camshaft (3 Fig. 3). 
Remove the cyl inder head bolt from No. 7 cap, LH 
camshaft. 
Loosen in sequence the securi ng bolts from Nos 1 
and 7 caps, u ntil the LH camshaft is free. Lift the 
camshaft from the cyl inder head and fit spacertool 
1 SG 1 435 to No. 7 cyli nder head bolt position 
(5 Fig. 3). Fit and torq ue tighten the bolt. 
Repeat the procedure for the RH camshaft. 
Clean al l  components and examine for wear and 
damage. Renew al l  worn or damaged compo
nents. 
Lubricate the new LH camshaft. 
Fit the camshaft at approximately TOC. 
Lubricate Nos 1 and 7 caps. 
Fit No. 1 cap but do not tig hten the securing bolts. 
Remove No. 7 cap cylinder head bolt. 
Remove the spacer tool. Fit No. 7 cap but do not 
tighten the securing bolts. 
Fina lly tighten Nos 1 and 7 cap securi ng bolts in se
q uence. Remove No. 4 cap cyl inder head bolt and 
remove the spacertool. Lubricate and fit No. 4 cap. 

1 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2.1 - 1 2 

3 2 1 4 
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Fit and tig hten No. 4 cap securing bolts. 
Fit and tig hten No. 4 cap cylinder head bolt. 
Repeat the procedure for Nos 2, 3, 5 and 6 
caps, LH camshaft. 
Set the LH camshaft to TDC. 
Repeat the procedure for the RH camshaft. 

Check and adj ust valve clearances i n  accordance 
with 1 2.29.48. 

Refit the camshaft cover, see 1 2.29.39. 

DATA 

SERVICE TOOLS 

Camshaft timing tool 18G 1433 
Tensioner/pressure simulator 18G 1436 
Dummy camshaft caps/spacer tool 18G 1435 

OILS I GREASES I SEALANTS 

Half moon seals Hr/os;/ 102 

CAMSHAFT COVER GASKET 

RENEW 12.29.39 

Remove the d istributor cap and leads assembly. 
Disconnect the camshaft cover breather hose. 
Remove the camshaft coverto cyl inder head secur
ing screws (1 Fig. 1 ), and remove the camshaft 
cover (2 Fig. 1 ). 
Remove and discard the camshaft cover gasket 
(3 Fig. 1 ), and half-moon seals (4 Fig. 1 ) . 
Clean the camshaft cover and cyl inder head mat
i ng faces. 

Fit new half-moon seals to the cyl inder head 
(Fig. 2). 
Fit a new gasket to the cylinder head. 
Refit the camshaft cover. 
Fit and tighten the camshaft cover securing 
screws. 
Reconnect the breather hose. 
Refit the distributor cap and leads. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 1 2.1 - 1 3 
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VALVE CLEARANCES 

CHECK AND ADJUST 12.29.48 

Remove camshaft cover (part of 1 2.29.39). 

Rotate the engine as necessary to measure the 
valve clearances between the heel of the camshaft 
and the cam fol lowers (Fig. 1 ) . 
See DATA for correct valve clearances. 
Make note of each clearance measurement. 
Should the clearances be incorrect, proceed as fol
lows: 
Rotate the engine and set No. 1 cyl inder at TDe 
using Service Tool  18G 1 433 (Fig. 2). 
Remove the distributor and block off the apertu re 
to prevent ingress of dirt a nd dust. 
Push back the locktabs (1  Fig. 3) from the camshaft 
sprocket securi ng bolts (2 Fig. 3). 
S lacken off the bolts and tab washers. 

Remove the upper chain tensioner valve clamp 
bolt (3 Fig. 3), remove the cla mp (4 Fig. 3) and re
move the valve (5 Fig. 3). 
Usi ng a 3 mm Alien key, wi nd back the tensioner 
(turn clockwise) until the snail engages in the park 
position. 
Remove the tensioner housi ng securing bolt 
(7 Fig. 3) a nd remove the tensioner assembly (8, 
9 Fig. 3). Remove and discard the '0' ring (9 Fig. 3) 
a nd gasket ( 1 0  Fig. 3). 
Remove the camshaft sprocket securing bolts/tab 
washers ( 1 ,  2 Fig. 3) and remove the sprockets 
( 1 1  Fig. 3). 
Remove the cylinder head bolt from No. 2 cap, LH 
camshaft (1 Fig. 4). 
Remove the cap securing bolts from No. 2 cap, LH 
camshaft. 
Remove No. 2 cap from the LH camshaft. 
Fit spacer tool 1 8G 1 435 (2 Fig. 4) to the head. 
Fit and torque tighten the cyl inder head bolt. 
Repeat the procedure for Nos 3, 4, 5 and 6 caps, LH 
camshaft (3 Fig. 4). 
Remove the cylinder head bolt from No. 7 cap, LH 
camshaft. 
Loosen in sequence the securing bolts from Nos 1 
and 7 caps, u ntil the LH ca mshaft is free. Lift the 
camshaft from the cylinder head a nd fit spacertool 
1 8G 1 435 to No. 7 cylinder head bolt position 
(5 Fig. 4). Fit and torque tighten the bolt. 
Repeat the procedure for the RH camshaft. 

Fig. 1 
1 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
1 2.1 - 1 4 
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Remove al l  the valve shims or only those requiring 
adjustment, check the size of the existi ng shims 
with a micrometer and note the reading. Calculate 
the size of the shim required following the 
examples shown below: 

VALVE CLEARANCES 

For valve clearances see DATA 
(1  inch = 2 5.4 mm). 

Excessive Clearance 

Size of existing shim 
Plus the actual clearance noted 

Less the specified valve clearance 
= required shi m  size 

Insufficient aearanee 

Size of existing shim 
Plus the actual clearance noted 

inches 

0. 1 00 
0.019  
o:m 
0.013  
OJM 

inches 

0. 1 07 
0.010  
n:m 

Less the specified valve clearance Q.013 
= required shim size 0..1.0! 

Fit the relevant shims to the cylinder head. 

tmlI:. See Section 05 for available valve shim 
sizes. 

Fit the LH camshaft at approximately TOC. 
Lubricate Nos 1 and 7 caps. 
Fit No 1 cap. Fit but do not tighten the cap securi ng 
bolts. 
Remove No 7 cap cylinder head bolt. 
Remove the spacer tool. 
Fit No. 7 cap. Fit but do nottighten the cap securing 
bolts. 
Finally tighten Nos 1 and 7 cap securi ng bolts in se
q uence. 
Remove No. 4 cap cyl inder head bolt and remove 
the spacer tool. 
Lubricate a nd fit No. 4 cap. 
Fit a nd tighten No. 4 cap securing bolts. 
Fit a nd tighten No. 4 cap cylinder head bolt. 
Repeat the p rocedure for Nos 2, 3, 5 and 6 caps, LH 
camshaft. 
Set the LH camshaft to TOC. 
Repeat the procedu re for the RH camshaft. 
Fit a nd al ign the camshaft sprockets to the chain 
and the camshafts 
Move all  the slack in the chain to thetensioner side. 
Fit upper chain tensioner tool 1 8G 1 436 (2 Fig. 1 ). 
Fit and tighten the tool securing bolts ( 1  Fig. 1 ). 
Tension the ca m  chain. 
Remove the camshaft coupl ing ( 1 3  Fig. 2 )  from the 
sprocket ( 1 1 Fig. 2) and align the securi ng bolt 
holes. Fit the bolts (2 Fig. 2) and tab washers 
(1 Fig. 2), tighten the securing bolts and lock over 
the tabs. 

\ )) \ ' 

1 \  
. I I .  \ 1  

(\j\ 

Fig. 1 

Fig. 2 

For Torque FlfJures IUHI Section 06 .nd the Table lit the end of this Section January 93 Issue 2 1 2. 1 - 15 
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Refit the camshaft coupl ing securing clip. 
Repeat the procedure for the other sprocket. 
Slacken off the chain tensioner tool securing bolts 
( 1  Fig. 1 ). 
Remove the tensioner tool. 
Clean the tensioner assembly a nd gasket faces. 
Fit a new housing gasket ( 1 0  Fig. 2 ). Fit and lubri
cate a new '0' ri ng (9 Fig. 2) .  
Fit the tensioner assembly (8, 9 Fig. 2 )  to the cyl in
der head. Fit and tighten the tensioner assembly 
securing bolt (3 Fig. 2). 
Fit but do not tighten the valve clam p  bolt. 
Clean the valve assembly and fit new '0' rings 
( 1 4  Fig. 2). Lubricate the tensioner valve (5 Fig. 2) .  
Using an Alien key, release the tensioner, by turn
i ng the Alien key anti-clockwise. 
Fit the tensioner valve (5 Fig. 2) .  Position the 
clamp (4 Fig. 2) over the valve. 
lighten the clamp bolt (3 Fig. 2 ) .  

Refit the camshaft cover, see 1 2. 29.39. 

DATA 

VALVE CLEARANCES 

Inlet 
Exhaust 

SERVICE TOOLS 

0.012-0.014 in. 
0.0 12-0.014 in. 

Camshaft timing tool 18G 1433 
Tensioner/pressure simulator 18G 1436 
Dummy camshaft caps/spacer tool 18G 1435 

OILS I GREASES I SEALANTS 

Half moon seals Hylosil 102 

CYLINDER PRESSURES 

CHECK 12.25.01 

Run the engi ne u ntil it reaches its normal operating 
temperature. 
Stop the engine. 
Disconnect the sparking plug leads from the spark
ing plugs. 
Remove ALL the sparking plugs. 
Depressurize the fuel system, see 1 9.50.02 - do 
NOT refit the fuel pump relay at this stage. 

Fit a compression test gauge to No.1 plug hole. 

�: Cylinders are numbered from the front 
(radiator end) of the engine. 

Turn the ignition key to position 3 (start) and crank 
the engine over with the starter motor for 10 sec
onds. 

�: The cranking speed must not drop below 
300 RPM, a nd the throttle m ust be wide 
open. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
12 . 1  - 1 6 August 92 
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Make a note of the test gauge reading (Fig. 3 page 
1 2 . 1 - 1 6). 
Remove the com pression gauge and release the 
pressure from the ga uge. 
Repeat the proced ure for the remaining five cyl in
ders. 
Check the sparking plug gaps. Refit the sparking 
plugs. 
Reconnect the plug leads. 
Refit the fuel pump relay. 

DATA 

Compression Pressure: . . . . . . . . . . . . . .  160 lbflin2 

Differential between cylinders . .  10 Ib / in2 (max) 

Firing order 1, 5, 3, 6, 2, 4. 
(No. 1 situated at the front of the vehicle). 

Sparking plug gap . . . . . . . . . . . . . . . . . . . .  0.035 in. 

CYLINDER HEAD GASKET 

RENEW 

Remove the bonnet, see 76.1 6.0 1 .  
Disconnect the battery. 
Drain the coolant, see 26. 1 0.01 . 

12.29.01 

CAUTION: Do not remove the pressu re cap at the 
remote header tank unless the engine 
is cold. 

Remove the air  cleaner element assembly, see 
1 9. 1 0.08. 
Disconnectthe hose from the intake throttle elbow. 
Disconnect the breather hose from the intake 
elbow. 
Disconnect the intake el bow hose from the throttle 
orifice control housing. 
Remove the bolt securing the d ipsticktube(s) to the 
i nlet manifold (4 Fig. 1 ) . 
Remove the oi l fi l ler tube upper mo unting bracket 
securing bolt. 
Displace the oi l  fi l ler tube from the lower housing. 
Disconnect the engine breather hose from the 
camshaft cover. 
Disconnect the heater feed hose from the cyl inder 
head (3 Fig. 1 ). 
Remove the inlet manifold securing n uts and bolts 
( 1 ,2 Fig. 1 ) . 

�: The securi ng bolt behind the oil fi l ler tube 
remains captive. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 1 2 . 1 - 17 
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Remove the earth leads from the front stud. 
Displace the engine harness cha nnel mounti ng 
brackets from the studs. 
Remove the oi l  fi l ler tube u pper mounti ng bracket. 
Carefully l ift the in let manifold off the cyl i nder 
head. 
Chock the manifold clear of the cyl inder head. 
Remove and discard the gasket. 
Remove the thermostat housing. 
Displace the distri butor cap for access. 
Rotate the engine to TDC No. 1 cyl inder. 
Jack up the veh icle and su pport with axle stands. 
Remove the exhaust mounting bracket from the 
gearbox. 
Remove the front pipe to manifold securing nuts. 
Displace the flanges from the studs and discon nect 
the exhaust system. 
Remove the axle stands and lower the vehicle. 
Disconnect the HT lead from the coi l .  

Remove the camshaft cove r, see 1 2.29.39. 

Push back the lock tabs and remove the camshaft 
sprocket securing bolts (2 Fig. 1 ) . Remove the tab 
washers (1 Fig. 1 ) . 
Remove the upper chain tensioner valve clamp 
bolt ( 1  Fig. 2), remove the cla mp (2 Fig. 2) and re
move the valve (3 Fig. 2) .  
Usi ng a 3 mm Alien key, wind back the tensioner 
(turn clockwise) until the snail engages in the park 
position. 
Remove the tensioner housi ng securing bolt 
(4 Fig. 2) and withdraw the tensioner assembly. 
Note the position of the rotor arm and remove the 
distributor. 
Re-position the timing chain between the u pper 
dampers. 
Fit an elastic band to retai n  the dampers and chai n. 
Remove the cylinder head front securing bolts. 
Re-position the hydra ulic pump hose and harness 
mounting brackets. 
Remove the remaining cylinder head securing 
bolts / nuts, remove the u pper static damper ped
estal assem bly a nd remove the cyl inder head. 
Remove and discard the head gasket. 
Remove and discard the exhaust ma nifold sealing 
rings. 
Place the cylinder head on suitable blocks on a 
bench. 

Clean the cylinder head thoroughly and check the 
cyl inder head a nd cyl inder block for warping, bow
i ng or  cracks. Renew if defective. 
Fit new exhaust down pipe seal ing rings. 
Fit a new cyl inder head gasket. 
Fit the cyli nder head assembly to the engine, en
sure no hoses or cables are trapped. 
Refit the u pper static damper assembly. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE 3.2 AND 4.0 LITRE hiSiSi! 
With reference to the sequence shown in  Fig. 3 
page 1 2. 1  - 1 8, the cyli nder head bolts must be 
torque tightened as follows: 

Note: Ensure that the camshaft is sti ll on TOC 
using Service Tool 1 8G 1 433 (1 Fig. 1 ) . 

Rotate the bolts clockwise in sequence through 
exactly 90 degrees, using Special Tool LST 1 22 or 
a self-manufactured tool of the di mensions given 
in Fig. 2. 

Fitthe harness clip  a nd hose bracket to the cyl inder 
head front securing bolts. 
Fit and tighten the front securing bolts. 
Check the camshafts are set at TOC usi ng Service 
Tool 1 8G 1 433 (1 Fig. 1 ) . 
Raise the timing chain from between the upper 
dampers. 
Remove the elastic band. 
Re-position the chain over the camshafts. 
Fit and engage the sprockets to the chain and cam
shafts. 
Move al l  the chain free play to the tensioner side. 

Fit upper chain tensioner tool 1 8G 1 436 (2 Fig. 3). 
Fit and tighten the tool securing bolts ( 1  Fig. 3). 
Tension the timing chain. 
Remove the camshaft coupling securi ng clip 
( 1 2  Fig. 4). 
Remove the camshaft coupl ing ( 1 3  Fig. 4) from the 
sprocket ( 1 1 Fig. 4) and align the securing bolt 
holes. 
Fit the tab washers (1 Fig. 4). Fit and tig hten the se
curing bolts (2 Fig. 4). Lock over the tabs. 
Refit the camshaft coupling securing clip ( 1 2  Fig. 
4). Repeat the procedure for the other sprocket. 
Release the tension on the ti ming chain. 
Slacken off the u pper chain tensioner tool securing 
bolts. 
Remove the upper chai n tensioner tool 18G 1 436 (2 
Fig. 3). 
Clean the tensioner assembly and gasket faces. 
Fit a new housing gasket ( 10  Fig. 4). Lubricate and 
fit a new '0' ring (9 Fig. 4). 
Fit the tensioner to the cyl inder head. 
Fit and tighten the tensioner assem bly securing 
bolt (4 Fig. 1 page 1 2. 1-20). 
Clean the valve assembly and fit new '0' ri ngs. 
Lubricate the tensioner valve. 
Using an Alien key, release the tension er, ie turn 
the Alien key anti-clockwise. 
Fit the tensioner valve (3 Fig. 1 page 1 2. 1-20). 
Position the clamp (2 Fig. 1 page 1 2. 1-20) over the 
valve. 
Tighten the clamp bolt (1 Fig. 1 page 1 2. 1-20). 
Fit a new '0' ring to the distributor. Lubricate the 
'0' ring and driven gear. 
Align the rotor a rm and fit the distributor (Fig. 2 
page 1 2.1-20), see 1 8.20.20. 

Fit the camshaft cover, see 1 2 .29.39. 
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Reconnect the th rottle housing hose to the intake 
el bow. 
Reconnect the breather hose to the breather pipe. 
Recon nect the a ir  valve hose to the intake el bow. 
Jack up the vehicle. Support with axle stands. 
Reconnect the exhaust system to the manifolds. 
Fit and tig hten the securing nuts. 
Refit the exhaust pipe to gearbox bracket. Fit and 
tighten the securing bolts. 
Remove the axle stands and lower the vehicle. 
Refit the a ir  cleaner element 1 9. 1 0.08. 
Fi l l  the cooli ng system with the correct coolant, see 
26. 1 0.01 .  
Recon nect the battery. 

DATA 

SERVICE TOOLS 

Camshaft timing tool 18G 1433 
Cylinder head bolt torque tool LST 122 
Tensioner valve adaptor 18G 1436 

OILS I GREASES I SEALANTS 

Half moon seals to cam carrier Hylosil 102 
Thermostat housing to extension Hylosil 102 

CYLINDER HEAD 

OVERHAUL 12.29.19 

Remove the cyl inder head, see 1 2.29.01 .  

Place the cyl inder head on suitable blocks on a 
bench. 
Remove the sparking plugs and the i nlet and ex
haust manifolds. 
Mark the pOSition of the camshaft caps relative to 
the head, remove the cap securing bolts and re
move the caps ( 1  Fig. 3). 
Remove the ca mshafts. 
Usi ng a magnet, l ift outthe cam fol lowers ( 1  Fig. 4). 
Support the va lves using a wooden block. 
Remove the va lve springs, using Service Tool MS 
1 5 1 9A, valve spri ng compressor. 
Retrieve the col lars, cotters and spring retaining 
plates. 
Remove the valves, noting the relationship be
tween valve and guide to ensure correct pairing 
during re-assembly. 
Remove the seals from the inlet valve guides and 
remove the cyl inder head rear blanking plate. 
Clean a l l  component parts. 
Check for wear and burning of valves or seats. 
Check the cyl inder head face for distortion. 
If distortion is evident, a maximum of 0,25 m m  
(0.01 0  i n. )  may be removed by skimming the cyl in
der head. 

0;-- t; -
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Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 
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• ENGINE 3.2 AND 4.0 LITRE 

Taki ng care not to damage the inside surface of the 
combustion cham bers, clean the in let and exhaust 
ports. 

CAUTION: When using scrapers or wire brushes 
for removing carbon deposits, avoid 
scratching the valve faces and seats. 
A soft wire brush is the most suitable 
implement for this purpose. 

Clean al l  carbon and other deposits from the valve 
guide using a suitable valve guide brush. Thor
oughly wash the cyl inder head to ensure that all 
loose carbon is removed and dry the cyl inder head 
with a high pressure air  l ine. 
After cleaning and polishing each valve, examine 
the stems for straig htness and wear, using a suit
able dial gauge and vee--block see example at 
Fig. 1 .  
Examine the valve faces for burns, pitting and dis
tortion. Renew any valves that a re excessively 
worn, bent, ortoo badly pitted to be salvaged by re
facing. 

�: No attempt should be made to clean up a 
burnt or badly pitted valve face by exten
sive 'g rinding in' of the valve to the seat. 

Lightly lap the valves i nto the seats with a fine 
grinding compound. The reseating operation 
should leave the finished surfaces smooth. Ex
cessive lapping will groove the valve face resulti ng 
i n  a poor seat when the engine is hot. 

Fig. 2 shows: 

'/l: - Correctly seated 
'B' - Undesirable condition 
'c' - Rectified condition. 

To test the valves for concentricity with their seats, 
coat the face of the valve with 'Engineers Blue' or 
similar, and rotate the valve against the seat. If the 
valve face is concentric with the valve stem, a mark 
will be made al l  around the face. Should a mark be 
made on only one side of the face, the face is not 
concentric with the valve stem. Clean the va lve and 
again coat with 'Engineers Blue' and rotate the 
valve against the seat. Check that the valve guide 
is concentric with the valve seat, if not, the seat 
must be re--cut. Whenever valves are renewed the 
seats must be re--cut prior to lapping of the valves. 
Check valve guide wear by inserting a new valve 
i nto the guide to be checked, lift it 6 mm ( '/4 in . )  
from its seat and rock it  sideways. Movement of 
the valve across its seat (A Fig. 3) must not exceed 
0,04-0,07 m m  (0.001 5-0.0030 in.). Should the 
movement exceed this tolerance, the valve guide 
must be renewed. Use Service Tool 1 8G 1 432 ( 1  
Fig. 4 )  to d rive out the old guide. E nsure that the 
relevant valve guide is selected prior to fitting. 
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When new guides are to be fitted they should al
ways be one size larger than the old guide. 
Cylinder head bores will require reaming as fol
lows: 
Remove the old valve guide and ream the cyl inder 
head to the re levant dimension. Im merse the cyl in
der head in boi l ing water for 30 minutes. Coat the 
guide with graphite grease, and using Service Tool 
1 8G 1 432, drive i n the guide from the camshaft side 
unti l the circl ip is seated in the g roove (1 Fig. 1 ) . 

Note: The interference should not be sufficient to 
req uire the use of excessive force when fit
ting the guide. 

After fitting a valve guide, the valve seat must be 
recut using Service Too l  MS 204 (Fig . 2) .  
Examine the valve seat inserts for pitting or excess 
wear. If renewal is necessary, proceed as fol lows: 
Removethe inserts by machining, leaving approxi
mately 0,25 mm (0.01 in . )  of metal which can easily 
be removed by hand without damaging the cyl in
der head. Measure the diameter of the insert re
cess in  the cylinder head. Gri nd down the outside 
diameter of the new insert to a dimension 0,08 m m  
(0.003 i n . )  larger than the insert recess. 
Heat the cyl inder head for 30 minutes from cold to 
a temperature of 1 50°C (300°F). 
Fit the i nsert ensuring that it beds evenly in the re
cess. 
When the cyl inder head has cooled, re-cut the 
valve seat using Service Tool MS 204. 
For correct valve seat angles see DATA. 

Nme: If new valve i nserts have been fitted, the 
clearance between valve stem and ca m 
must be checked; this should be 6,80 - 7, 1 1  
mm (0.268 - 0.280 in . )  plus the valve clear
ance. 

The dimension must be taken between the valve 
stem and the back of the cam. 
Should this dimension not be obtained, metal 
m ust be ground from the valve seat of the insert. 

�: Use only suitable g rinding equipment. 

Remove only very smal l  amounts of metal from the 
valve seat at one time before re-checking the clear
ance. 
Examine the cam fol lowers for wear on the top 
face. Check for any sign of ba rrel l ing on the side 
faces (Fig. 3). Renew al l  followers that are worn or 
suspect. 
Wash the valves, springs, col lets, fol lowers and ai r 
dry. 
After the valve springs have been thoroughly 
washed, they must be examined for fatigue and 
distortion. Renew as necessary. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE 3.2 AND 4.0 LITRE 

Test the valve springs either by co mparison with 
the figu res given at 'DATA' or by co mparison with 
a new valve spring (using a recommended valve 
spring testing machine). 

To test against a  new valve spring, i nsert both valve 
springs end to end between the test equipment. 
Apply a load to partly compress the springs and 
measure their comparative lengths (Fig. 1 ) . 

Nme: 'A' is the old spring. 

If the distance 'A' is smaller than the distance 'B', 
then 'A' must be renewed. 
Spring distortion is determi ned by positioning the 
spring upright on a surface plate and checking the 
square ness of each end with a set square (Fig. 2). 
All valve springs which have diminished in  length 
and/or are not square must be renewed. Fit the 
valves into the guides and place the cylinder head 
on wooden blocks. Fit the valve spring seats, in let 
valve guide oil seals, springs and collars. Com
press the springs using Service Tool MS 1 51 9A and 
i nsert the split cotters. Refit the original shims ( 1  
Fig. 3 )  in  the valve col lar recesses. 
E nsure that the shims are seated correctly and fit 
the cam followers - for details see 1 2.29.48. 

Nme: Ifthe cyl inder head has been overhau led to 
the extent of having the valve seats recut, 
each shim should be 0.010 in.  smal ler than 
the original. 

Lu bricate the ca mshafts and fit to the cyl inder 
head, ensuring that they are fitted with the slots to 
the top. Fit the camshaft caps and torque tighten 
the securing bolts. Measure the valve clearance 
between the heel of the camshaft and the cam fol
lowers, turning the camshaft as necessary to 
measure al l  the clearances see 1 2.29.48. 

�: It is advisable to set the valve clearances to 
the upper l imit to allow for the clamping ef
fect experienced through torque tightening 
upon engine rcrassembly. 

�: A final check of the valve clearances should 
be done when the cylinder head is fitted 
and torque tightened to the cylinder block. 

Clean the cylinder head thoroughly and check the 
cyl inder head a nd cyli nder block for warping, bow
ing or cracks. 
Fit the cyl inder head, see 1 2.29.01 . 

DATA (SEE OVER) 
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DATA 

Replacement valve guides are available in three 
bore sizes and have identification grooves ma
chined in the shank. Sizes are as follows: 

1st oversize - 1 groove . . . . . .  12,80 to 12, 75 mm 
(0.504 to 0.5035 in.) 

2nd oversize - 2 grooves 12,88 to 12,87 mm 
(0.507 to 0.506 in.) 

3rd oversize - 3 grooves 13,00 to 12,98 mm 
(0.512 to 0.51 1 in.) 

Valve spring: 
Wire diameter . . . . . . . . . . . . . .  3, 76 mm (0. 148 in.) 
Inside diameter . . . . . . . . . . . . . . .  20,62 :!::. 0,25 mm 

(0.812 .±.  0.0 10 in.) 

Total No. of coils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
No. of working coils . . . . . . . . . . . . . . . . . . . . . . .  3. 75 
Helix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RH 
Rate . . . . . . . . . . . . . . . .  35,51 N/mm (202.5 Ibf/in.) 
Natural frequency . . . . . . .  603,4 Hz (36 203 c/min) 
Free length . . . . . . . . . . . . . . . .  40, 13 mm (1.580 in.) 
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OTEVA60 

Valve seat angles (inlet and exhaust) . . . . . .  44.50 

SERVICE TOOLS 

Valve guide remover/replacer 18G 1432 
Camshaft timing tool 18G 1433 
Tensioner valve adaptor 18G 1436 
Valve spring compressor MS 1519A 
Valve seat cutter MS 204 

OILS I GREASES I SEALANTS 

Half moon seals to cam carrier Hylosil 102 
Thermostat housing to extension Hylosil 102 

CYLINDER HEAD CASTING 

RENEW 12.29.1 5  

Remove the cylinder head, see 1 2 .29.01 . 

Place the cylinder head on suitable blocks on a 
bench. 
Remove the sparking plugs. 
Remove the in let camshaft cap securing bolts. 
Remove the camshaft caps. 
Remove the camshaft. 
Repeat the procedure for the exhaust camshaft. 
Remove the cam followers and shi ms, noting the 
positions for re-assembly. 
Remove the valves usi ng Service Tool M S  1 5 1 9A 
valve spring compressor. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the seals from the in let va lve guides. 
Remove the rea r bla nking plate. 
Clean al l  components and examine for wear and 
damage. 
Renew any worn or da maged parts as necessary. 
Clean thoroughly the new cyl inder head casting. 
Refit the rear blanking plate to the new cyl inder 
head. 
Smear fine grinding compound on to the face of 
one valve. 
Oil the valve stem. 
Fit the valve to the head. 
Lightly lap the valves into the seats, leaving a 
smooth fin ish to both su rfaces. 

rmD.: Excessive lapping wi l l  groove the valve 
face, resulting in poor seating when hot. 

Clean the valve and seat. 
Repeat the procedure for the remaining valves. 
Fit a new seal to the in let valve guide. 
Lubricate the valve stem. Fit the valve to the guide. 
Fit the spring seat, spring and col lar. 

Fit Service Tool MS 1 5 1 9A spring compressor to 
the valve. 
Compress the valve spring, fit and seat the col lets, 
and release the clamp. 
Repeat the procedure for the remaining valves. 
Refit the shims. 
E nsure that the shims are seated correctly. 

Lubricate and fit the cam followers (Fig. 1 ) . 
Lubricate the camshafts and bearings. 
Fit the camshafts. 
Fit the camshaft caps. 
Fit a nd torque tighten the camshaft cap securing 
bolts. 
Measure the valve clearance between the heel of 
the camshaft a nd the cam followers (Fig . 2), turn
i ng the camshaft as necessary to measure all the 
clearances, see 1 2.29.48. 

�: A final check of the valve clearances should 
be done when the cyl inder head is fitted 
and torque tightened to the cyl inder block. 

Clean the cylinder head thoroughly and check the 
cylinder head a nd cyli nder block for warping, bow
i ng or cracks. Renew if necessary. 
Fit new exhaust down pipe seal ing rings. 
Fit a new cylinder head gasket. 
Fit the cyli nder head assembly, see 1 2.29.0 1 .  

DATA (SEE OVER) 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DATA 

SERVICE TOOLS 

Camshaft timing tool 18G 1433 
Tensioner valve adaptor 18G 1436 
Valve seat cutter MS 204 
Valve spring compressor MS 1519A 

OILS I GREASES I SEALANTS 

Half moon seals to cam carrier Hylosil 102 
Thermostat housing to extension piece Hylosil 102 

PISTONS AND CONNECTING ROD -
ENGINE SET 

RENEW 12.17.10 

Remove the engine and gearbox / tra nsmission 
u nit from the vehicle, see 1 2.41 .01/20. 
Remove the gearbox / transmission un it from the 
engi ne. Fit the engine to a stand. 
Remove the cyl inder head, see 1 2 .29.0 1 .  
Remove the sump, see 1 2 .60.38. 
Remove the oil pump, see 1 2.60.28. 

Remove the windage trays securing bolts. Re
move the windage trays (6 Fig. 1 ) . 

Remove the big end nuts ( 1  Fig. 2) i n  connecti ng 
rod pai rs ( 1  & 6, 2 & 5, 3 & 4 cylinders) and remove 
the big end caps (2 Fig. 2). Note the position of the 
cap to con necting rod. Discard the big end nuts. 

CAUTION: The big end nuts (1 Fig. 2) must be re-
newed during assembly. 

Push the pistons u p  and through the top of the cyl
inder b lock. 

Remove the gudgeon pin circl ips ( 1  Fig. 3) from 
each piston, remove the gudgeon pin (2 Fig. 3) and 
separate the piston (3 Fig. 3) from the connecti ng 
rod (4 Fig. 3). 
Check the connecting rods for out of balance, twist 
and bend. If any connecting rod is bent, twisted or 
out of balance with the other five, then the com
plete set must be renewed. 

Insert each new piston ring into the cyl inder bore 
( 1  Fig. 1 page 1 2. 1  - 27) ensuring they are sq uare 
in  the cylinders and check the gap using a feeler 
gauge (2 Fig. 1 page 1 2. 1  - 27 ) .  
If the gap is insufficient, then a smal l  flat fi le or car
borundum stone can be used on the butting ends 
of the ring. Ensure that after fi l ing no burrs remain.  

I 

Fig. 1 

Fig. 2 
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Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE 3.2 AND 4.0 LITRE 

Nm: Ensure that the ri ngs are not inter-mixed 
after they have been gapped and that each 
piston / ring assembly is matched to its re
spective bore. If new piston ri ngs are being 
fitted without reboring, deg laze the cyl in
der bores using a hone orglaze buster. This 
operation wil l  not increase the size of the 
bores and wi l l  give the bores a cross
hatched finish 

Lubricate the small end bush and slide the gudg
eon pin through the new piston and connecti ng 
rod. Secure with new circli ps. NEVER re-use old 
circli ps. 

Fit the rings to the pistons ensuring that gaps are 
positioned as in (Fig. 2). 
Lubricate and compress the ri ngs using Service 
Tool 1 8G 55A (Fig. 3). 

Nm: Ensure that each piston / ring assembly is 
matched to its respective bore. 

Insert the piston ski rt into the bore and using a suit
able i mplement, i.e. a wooden ha mmer shaft, gen
tly tap the piston into the cyl inder bore. 
E nsure that the con necting rod does not foul  either 
the cyli nder block or crankshaft. 

Ngm: Ensure that each connecting rod a nd big-
end cap are correctly 'paired' for assembly. 

Lubricate and fit the big end bearing shel ls to the 
connecting rod and the big end cap. Pul l  the con
necting rod and bearing careful ly o nto the crank
shaft and fit the big end cap to the rod. 
Fit and torque tighten the new big end nuts. 

CAUTION: The big end nuts must be renewed 
during assembly. 

Repeat the operation for the remaini ng five piston 
assembl ies. 
Clean and fit the crankshaft windage trays and 
torque tighten the securing bolts. 

Refit the oil pump, see 1 2.60.28. 
Refit the sump, see 1 2.60.38. 
Refit the cylinder head, see 1 2.29.01 .  
Remove the engine from the stand. 
Attach gearbox / transmission unit to the engine. 
Fit the engine assembly to the vehicle, see 
1 2.41 .01/20. 

DATA 

SERVICE TOOLS 

Piston ring compressor 18G 55A 

OILS I GREASES I SEALANTS 

Thermostat housing to extension Hylosil 102 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CONNECTING ROD BEARING - ENGINE 
SET 

RENEW 12.17 . 16  

Remove the front crossmember, see 76. 1 0.05. 
Remove the air cleaner assembly, see 1 9. 1 0.05. 
Remove the generator, see 86. 1 0.02. 
Remove the sump, see 1 2 .60.38. 

Remove the bolts securi ng the crankshaft windage 
trays (6 Fig. 1 )  to the cylinder block and remove the 
trays. 

Rotate the crankshaft for access to the fi rst con
necting rod. 
Remove the nuts (1 Fig. 2) securing the big end cap 
(2 Fig. 2 ) to the connecti ng rod and remove the cap 
and beari ng assembly. 
N ote the position ofthe cap relative to the con nect
i ng rod and also that they are numbered to each 
other (Fig. 3). Discard the big end nuts. 

CAUTION: The big end nuts (1 Fig. 2) must be re-
newed during assembly. 

Discard the bearing shel l (3 Fig. 3), move the con
necting rod and piston up the bore and remove the 
beari ng shel l  from the connecting rod (2 Fig. 3). 
Remove the 'pa ired' bearing caps, 1 -6, 2-5, 3-4. as 
i n  the previous description. 
Clean a nd pOl ish the crankshaft journa ls, oi l the 
new beari ngs and fit the two halvesto the connect
i ng rods. 

Note: Ensure that the 'tag' ( 1  Fig. 3) on the shell 
is fully seated in the connecting rod. 

Oi l  the crankshaft journa ls. 
Pul l  o ne piston a nd connecting rod assembly 
down the bore and into position on its relative 
crankshaft journal .  
Fit a bearing shel l  to the 'matched' big end cap. 

ND!I.:. Ensure that the 'tag' on the shell is fully 
seated in  the big end cap, oi l  the shell and 
fit to the crankshaft/ con necting rod assem
bly using new big end nuts. 

Refit the sum p, see 1 2.60.38. 
Refit the generator, see 86. 1 0.02. 
Refit the air cleaner assembly, see 1 9. 1 0.05. 
Refit the front cross member, see 76. 1 0.05. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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MAIN BEARING - ENGINE SET 

RENEW 12.21 .39 

Remove the front crossmember, see 76. 1 0.05. 
Remove the air cleaner assembly, see 1 9. 1 0.05. 
Remove the generator, see 86. 1 0.02. 
Remove the sump see, see 1 2.60.38. 
Remove the oil pump, see 1 2.60.26. 

Remove the windage trays securing bolts and re
move the windage trays (6 Fig. 1 ) . 
Remove the bolts securing one ofthe mai n bearing 
caps to the cyl inder block and remove the ca p. 
Remove and disca rd the bearing shel l  from the cap 
and cylinder block. 
Clean the cylinder b lock and crankshaft. 
Polish the crankshaft journal and liberal ly coatwith 
oil .  
Feed the new beari ng shell into the cyl inder block 
and ensure that the tag is fu lly seated in its loca
tion. 
Fit the other new bearing shel l  to the bearing cap. 
Oil the bearing a nd fit the cap assem bly to the cyl
inder b lock. 
Fit and torque tighten the securing bolts. 

Nmtl: The main bearing securing bolts must be 
renewed during assembly. 

Nm: Ensure that the bearing cap is the correct 
way round, with the cap numbers corre
sponding to the numbers stamped on the 
oil  sump mounting face (1 Fig. 2). 

Rotate the crankshaft to ensure that it is not bei ng 
'pinched' and will rotate freely. 
Repeat the procedure for the remaining six caps 
and shells. 

Mount a suitable dial gauge and check the crank
shaft end float in accordance with 1 2.21 .26. 
Recheck the end float a nd if satisfactory, clean the 
main bearing cap and beari ng and lubricate with 
clean engine oil .  
Refit the cap and bearing assembly, remove the 
dial  gauge and torq ue tig hten the main bearing cap 
securing bolts. 
Refit the windage trays to the cyli nder block. Fit 
and tighten the securing bolts. 

Refit the oil pump, see 1 2.60.26. 
Refit the sump, see 1 2.60.38. 
Refit the generator, see 86. 1 0.02. 
Refit the air cleaner assembly, see 1 9. 1 0.05. 
Refit the front crossmember, see 76. 1 0.05. 

o 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CRANKSHAFT 

RENEW 12.21 .33 

Remove the engine and gearbox/transmission unit 
from the vehicle, see 1 2.41 .01/20. 
Detach the gearbox / tra nsmission unit from the 
engine. 
Fit the engine to a stand. 
Remove the sump , see1 2.60.38. 
Remove the oil pump, see 1 2.60.26. 
Remove the flywheel (Manual) ,  see 1 2 .53.07, or re
move the drive plate (Automatic), see 1 2.53. 1 3. 
Timing cover removed, see 1 2.65.04. 

Remove the windage trays securi ng bolts (1 Fig. 1 )  
and remove the wi ndage trays ( 2  Fig. 1 ) . 
Remove the timing chains - upper and lower and 
the u pper and lower tensioners see 1 2.65. 13 .  
Remove the seal / crankshaft damper spacer, the 
woodruff key (1 Fig. 2), the crankshaft sprockets 
(2 Fig. 2) and the inner wood ruff key. 

Remove the rear oi l  seal housing, see 1 2.21 .20. 
Remove the big end cap securing nuts and remove 
the big end caps in pai rs ( 1-6, 2-5, 3-4), turning the 
crankshaft for access as req uired. As each big end 
cap is removed, ensure that each connecting rod 
and big end cap are identified to each other for re
pairing during assembly. 
As each ca p is removed, its relative connecting rod 
and piston assembly should be pushed up the 
bore, enabling the crankshaft to be rotated to re
move the remaining caps. Care should be taken 
not to push the piston too far up the cyl i nder bore 
as this wil l  release the piston rings. 

E nsuring that the main beari ng caps are marked 
relative to the cyl inder block ( 1  Fig. 3), remove the 
main bearing cap bolts and the beari ng caps, and 
careful ly l ift out the crankshaft. 

Remove and discard the bearing shells and the 
th rust washers. 
Clean the bearing caps and the cylinder block main 
beari ng housings. 
Fit the new bearing shel l  halves to the cylinder 
b lock and lubricate with clean engine oi l .  
Clean and polish the crankshaft journals, lubricate 
and carefully assemble the crankshaft into the cyl
i nder block, fit the th rust washers ensuring thatthe 
steel side of the washer is mated to the cyl inder 
b lock ( 1  Fig. 1 page 1 2. 1  - 31 ). 

Note: The big end nuts and main bearing bolts 
must be renewed during assembly. 

Rotate the crankshaft to ensure that it turns freely. 
Fit the mai n  beari ng shells into the main beari ng 
caps, lubricate and fit to the cyli nder block. 

o 

2 

Fig. 2 
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Fig. 3 
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Start the securing bolts and very ca refully tap the 
main bearing caps to ensure they are seated to the 
cylinder block. Rotate the crankshaft to ensure that 
it sti l l  turns freely, pull down each bearing cap indi
vidually and torque up the bolts. 
Rotate the crankshaft between pul l ing down each 
bearing cap. 

Check and if necessary adjust the crankshaft end 
float in accordance with 1 2.21 .26. 
Renew the crankshaft rear oil seal, see 1 2.21 .20. 

Fit a new bearing shell to the con necting rod, lubri
cate with clean engine oil and fit to the crankshaft. 
Fit a bearing shel l  to the big end ca p, lubricate and 
fit to the connecting rod. Fit and torque tighten the 
nuts. 
Turn the crankshaft over ensuring that there are no 
'tight' spots, and that the crankshaft rotates freely. 
Repeat this procedure for the remaining five cyl in
ders. 
Clean and inspect for wear or damage all the tim
i ng gears, chains, guides and tensioners. 
Renew any suspect component. 
Fit and seat the crankshaft sprocket woodruff key 
and fit the sprocket to the crankshaft. 

Refit the timing chains - upper and lower; and the 
u pper and lower tensioners, see 1 2.65.13. 

Fit a dial gauge to the top of the cylinder b lock and 
turn the engine over until No. 1 and 6 pistons a re at 
TOC (Fig. 2). 
Lubricate the upperchain and fit it to the intermedi
ate sprocket. 
Fit an elastic band to retai n  the upper dampers and 
chain. 

Lubricate the oi l  pump drive chain, fit the chain to 
the crankshaft sprocket and lodge in the correct 
position. 
Renew the timing cover oil seal a nd reflt the timing 
cover, see 1 2.65.04. 

Lubricate a nd fitthe oil  seal d istance piece. Fit and 
seat the damper woodruff key. 
Refit the oil  pump, see 1 2.60.32. 
Refit the flywheel (Manual), see 1 2.53.07, or refit 
the d rive p late (Automatic), see 1 2.53.13. 

Refit the sump, see 1 2.60.38. 
Refit the crankshaft damper I pul ley assembly, see 
1 2.21 .09. 
Refit the cylinder head, see 1 2.29.01 .  
Remove the engine from the stand and refit the 
gearbox I transmission unit. 
Refit the engine transmission unit to the vehicle, 
see 1 2.41 .01/20. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table lit the end of this Section 
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CRANKSHAFT DAMPER/PULLEY 
ASSEMBLY 

RENEW 12.21 .09 

Remove the air condition ing compressor drive 
belt, see 82. 1 0.02. 
Remove the generator d rive belt, see 86. 1 0.05. 

Fit Service Tool 1 8G 1 437 ( 1  Fig. 1 )  to the crank
shaft pul ley (3 Fig. 1 )  and tig hten the securing 
bolts (2 Fig. 1 ). 
Wedge the tool against the crossmember (4 Fig. 1 ) . 
Remove the pul ley retain ing bolt ( 1  Fig. 2). 
Remove Service Tool 1 8G 1 437 from the pul ley. 
Fit Service Tool 1 8G 1 436 ( 1  Fig. 3 ) to the pul ley and 
tighten the securing bolts (2 Fig. 3). 
Tighten the centre bolt to withdrawthe pulley from 
the crankshaft and remove the tool .  

Remove the timing p late securing bolts and re
move the timing p late. 
Fit the timing plate to the new pul ley and tighten 
the securi ng bolts. 
Fit the pulley to the engi ne, hand tighten the secur
i ng bolt and fit Service Tool 1 8G 1 437 . 
Wedge the tool against the front crossmember, 
torque tig hten the securing bolt and remove Ser
vice Tool 1 8G 1 437. 

Refit the generator d rive belt, see 86. 1 0.05. 
Refit the a i r  conditioning compressor d rive belt, 
see 82. 1 0.02. 

DATA 

SERVICE TOOLS 

Crankshaft pulley remover 18G 1436 
Front pulley lock 18G 1437/1 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CRANKSHAFT END FLOAT 

CHECK AND ADJUST 12.21 .26 

Remove the front crossmember, see 76. 1 0.05. 
Remove the dipstick tube assembly. 
Remove the air cleaner assembly, see 1 9. 1 0 05 . 
Remove the generator, see 86. 1 0.05. 
Remove the sump, see 20.60.38. 
Remove the oil pump pick-up pipes (3 Fig. 1 ), see 
1 2.60.27. 
Remove the crankshaft windage trays (6 Fig. 1 ). 

Mount a suitable dial gauge and position the stylus 
on the crankshaft front pulley. 
Zero the gauge, and with the use of a suitable lever, 
measure the crankshaft endfloat ( Fig. 2). 
For correct endfloat see DATA. 
If the end-float exceeds the tolerances, remove the 
centre main bearing cap, and renew the thrust 
washers. 

NmIt: When refitting the thrust washers, ensure 
that the bearing face (grooved) ( 1  Fig. 3) 
and not the steel side contacts the crank
shaft. 

Recheck the end float and if satisfactory, clean the 
main bearing cap and bearing, lubricate with clean 
engine oil and fit the cap assembly to the cyl inder 
block. Fit a nd torque tighten the securing bolts. 

NmIt: Ensure that the bearing cap is the correct 
way round with the cap numbers corre
spond to the numbers stam ped on the oil 
sump mounting face. 

Rotate the crankshaft to ensure that it is not being 
'pinched' and will rotate freely. 
Remove the dial gauge and torque tighten the 
main bearing cap. Refit the windage trays to the 
cylinder block and secure with the bolts. 

Refit the oil pump pick-up pipes, see 1 2.60.27. 
Refit the sump, see 1 2.60.38. 
Refit the oil filler I drain back tube. 
Refit the generator, see 86.1 0.05. 
Refit the air cleaner assembly, see 19.10.05. 
Refit the dipstick tube assembly. 
Fill the engine with oil, see 1 2.60.00. 
Refit the front crossmember, see 7 6.1 0.05. 

DATA 

Crankshaft end float 
0, 1 to 0,25 mm (0.004 to 0.010 in.). 

Oversize thrust washers are available in 0.004 in. 
nominal thickness. 

Fig. 1 

Fig. 2 

Fig. 3 
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CRANKSHAFr FRONT OIL SEAL 

RENEW 12.21 .14  

Remove the crankshaft damper I pul ley assem bly, 
see 1 2.2 1 .09. Remove the old oil seal from the tim
ing cover using Service Tool  JD 1 28 (A Fig. 1 ). 
Fit the new oi l  seal ( priorto fitting the crank spacer) 
using Service Tool JD 1 29 a nd the crankshaft pulley 
bolt (B  Fig. 1 ). 
Inspect the edges of the spacer for nicks, burrs and 
wear marks. Renew if necessary. 

Refit the crankshaft damper I pul ley assembly, see 
1 2 .21 .09. 

DATA 

SERVICE TOOLS 

Crankshaft front oil seal remover JD 128 
Crankshaft front oil seal replacer JD 129 

CRANKSHAFr REAR OIL SEAL 

RENEW 12.21 .20 

Remove the flywheel (Manual ), see 1 2.53.07, or 
remove the d rive plate (Automatic), see 1 2 .53.03. 

Remove the rear oi l  seal housi ng securing bolts (1  
Fig. 2 )  and remove the housing (2 Fig. 2 ) .  
Carefully remove the old rear oi l seal from the 
housing, clean the housing and lubricate the seal 
mounting face. 

CAUTION: Do not remove the plastic '0' ring pro
tector from the new seal prior to fit
ting to the housing. 

Using Service Tool JO 550-3 ( 1 ,  2 Fig. 3), fitthe new 
seal (3 Fig. 3) to the housi ng (4 Fig. 3), and apply 
sealant to the gasket face. 
Locate the plastic 'Q' ring protector (1 Fig. 4) on to 
the end of the crankshaft (2 Fig. 4). 
Push the rear seal housing (4 Fig. 3) over the crank
shaft a nd up to the rear cylinder b lock face. 
Remove the p lastic 'Q' ring protector ( 1  Fig. 4). 
Fit and torque tighten the housing securing bolts. 
Refit the flywheel (Manua l), see 1 2.53.07, or the 
d rive p late (Automatic), see 1 2.53. 1 3  (Automatic). 

DATA 

SERVICE TOOLS 

Driver handle 18G 134 
Rear main oil seal installer JD 550-3 

OILS I GREASES I SEALANTS 

Rear seal housing Hylosil 102 

Fig. 1 

Fig. 3 
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ENGINE FLYWHEEL 

RENEW 12.53.07 

Remove the gearbox, see 37.20.01 .  

Hold the flywheel i n  one position a nd remove the 
bolts securing the clutch cover to the flywheel .  

CAUTION: Make a note of the position of any bal-
ance weights relative to the clutch 
cover. 

Remove the balance weights. Remove the clutch 
assembly. 

WARNING: THE TWIN-MASS FLYWHEEL IS EX
TREMELY HEAVY. ASSISTANCE 
WILL BE REQUIRED DURING RE
MOVAL I REFITTING. 

Remove the eight securing bolts ( 1  Fig. 1 )  and re
move the flywheel (2 Fig. 1 ). Remove the needle 
rol ler race and fit to the new flywheel.  
Fit the new flywheel to the crankshaft and tighten 
the securing bolts to the recommended torque 
va lue. 
Fit the clutch assembly to the flywheel ensuring 
that the 'flywheel side' of the drive plate faces the 
flywheel. Align the clutch with a dummy input 
shaft. Fit the balance weights to the clutch cover 
and torque tighten the securing bolts. 
Remove the dummy shaft. 
Fit the housing to the adaptor plate, fit and torque 
tighten the securing bolts I nuts. 

Refit the gearbox, see 37.20.01 .  

DATA 

Maximum material removal allowance to clean up 
the clutch face - 1 mm. 

ENGINE DRIVE PLATE 

RENEW 12.53.1 3  

Remove the transmission, see 44.20.01 .  

Remove the d rive plate secu ri ng bolts ( 1  Fig. 2 ). 
Remove the drive plate (2 Fig. 2) .  . 
Check the crankshaft rear oil seal for leaking, renew 
as necessary, see 1 2.21 .20. 
Fit the new d rive plate to the crankshaft. Fit and 
tighten the securing bolts. 

Refit the transmission, see 44.20.01 .  

DATA 

OILS I GREASES I SEALANTS 

Exhaust sealer Jivo/; Kay Adhesives No 5696 
Transmission fluid Dexron liD 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE REAR I TRANSMISSION 
ADAPTOR PLATE 

RENEW 12.53.03 

Remove the engine flywheel (Man ual), see 
1 2 .53.07, or the engine drive plate (Automatic), see 
1 2 .53. 1 3. 

Remove the lower bolt securing the starter motor 
and reposition the starter motor away from the 
adaptor plate. 
Remove the adaptor plate securi ng bolts ( 1  Fig. 1 )  
and remove the adaptor plate. 
Remove the dowel pegs and bla nking plugs from 
the adaptor p late. 
Discard the adaptor plate. 

Fit the blanki ng p lugs and dowel pegs to the new 
adaptor plate. 
Fit the assem bly to the rear of the engine and 
torque tighten the securi ng bolts. 
Re-position the starter motor to the adaptor plate 
and secure with the lower bolt. 

Refitthe engine flywheel (Manual), see 1 2.53.07, or 
the engine drive plate (Automatic), see 1 2.53. 1 3. 

ENGINE ASSEMBLY 

OVERHAUL 12.41 .05 

Remove the engine and gearbox / tra nsmission 
unit, see 1 2.41 .01/20. 
Remove the gearbox / transmission u nit from the 
engi ne. 
Fit the engine to a stand. 
Place a drain tray below the cyl inder block drain 
plug and drain any remaining coolant from the en
g ine. 

Overhaul the cylinder head, see 1 2.29. 1 9. 
Remove the sump, see 1 2 .60.38. 
Remove the oil pump, see 1 2.60.26. 
Remove the windage trays. 

Clean al l  components, check for damage and wear 
and renew as req uired. 
Remove the rear oil seal housing, see 1 2.21 .20. 
Remove the timing cover assembly, see 1 2.65.04. 
Remove the pedestal bolts a nd tab washer. 
Remove the pedestal / tensioner assembly and 
damper. Slacken off the oil pump drive chain 
damper securing bolts a nd move the damper clear 
of the chain. Push back the lock tabs (1 F ig.  2) and 
remove the securi ng bolts (2 Fig. 2) from the oil 
pump drive sprocket (3 Fig. 2). 
Remove the drive sprocket and shi m pack. 
Remove the oi l  pump drive chain (5 Fig. 2 ), remove 
the elastic band from the u pper da mpers and re
move the upper timing chain. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the lower tensioner securing bolts and re
move the tensioner. 
Push back the lower chai n fixed damper securing 
bolt lock tabs and remove the bolts. 
Remove the damper and tab washer. 
Repeat for the remaining fixed and pivot dampers 
and remove the lower chain and intermediate 
sprocket. 
Remove the crankshaft pul ley spacer and the 
crankshaft pulley woodruff key. 
Remove the drive sprockets and woodruff keys 
from the crankshaft. 
Check al l  d rive sprockets for wear, distortion and 
damaged teeth. Renew as req uired. 

Remove the PAS pump assembly, see 57.20 . 14 and 
reposition away from the timing cover area. 
Renew auxi l iary shaft, see 1 2. 1 0.30. 
Renew the auxiliary shaft bushes, see 1 2 .65. 1 3. 

Remove the oil  pump drive chain damper. 
Remove the spacers from behind the damper. 

Remove the pistons and connecting rods and 
renew, see 1 2 . 17 . 1 0. 

Refit the big end beari ng shells to one connecti ng 
rod and cap and fit the rod to the crankshaft. 
Torque tighten the nuts and check the side clear
ance between the end face of the rod and the jour
nal shoulder (Fig. 1 )  - see DATA. 
Remove the connecti ng rod from the crankshaft. 
Repeat for the remaining five connecting rods. 

�: The big end nuts and main bearing bolts 
must be renewed duri ng assembly. 

E nsuring that the main bearing caps are marked 
relative to the cylinder block, remove the main 
bearing cap bolts and remove the caps. Carefu lly 
lift out the cra nkshaft. 
Place the crankshaft on suitable blocks on a bench. 
Remove a nd discard the bearing shells and the 
thrust washers. Clean the cylinder block, crank
shaft a nd bearing caps. 
Check the crankshaft journals for wear  and ovality, 
for tolera nces - see DATA. 

If any of the dimensions are outside the stated tol
erances, then the crankshaft must be renewed. 

Fit suitable bolts to the oil gallery p lugs and pul l  to 
remove (Fig. 2). Check al l  cyl inde r block oil gal
leries for cracks and blockages. Fit new 'Q' rings to 
the oil gallery plugs, lubricate the 'Q' rings and fit 
the plugs to the cyl inder b lock oi l  gal leries. 
Check all beari ng housings for cracks, d istortion 
and a ny signs of bearing movement, i.e. scoring or 
overheating, renew as necessary. 
Check the cylinder b lock I cylinder head mating 
surface for warpi ng, bowing and cracks. 

Fig. 1 

Fig. 2 
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Check the bore wear in the cyl inder block with a 
suitable comparator (Fig. 1 ) . This must be done in  
at least six positions in  the bore (Fig. 2 ) .  

Note: Maximum bore wear normally occu rs to
wards the top of the bore, across its th rust 
axis. 

Note: If standard size replacement pistons are 
being fitted, they must be the same grade 
as the markings on the cyl inder block. 

Note: If new piston rings are being fitted without 
reboring, de-glaze the cyl inder bores usi ng 
a hone or glaze buster. This operation wil l  
not increase the size of the bores and wil l  
give the bores a cross-hatched finish. 

Insert each new piston ring into the cyl inder bore, 
(1 Fig. 3) ensuring they are square in the cylinders 
and check the gap usi ng a feeler gauge (2 Fig. 3). 
If the gap is insufficient, then a smal l  flat fi le or car
borundum stone can be used on the butting ends 
of the ri ng. Ensu re that afterfi l ing no burrs remain.  

�: Ensure that the ri ngs are not i nter-mixed 
after they have been gapped and that each 
piston / ring assembly is matched to its re
spective bore. 

M easure the piston skirt clearance usi ng a long 
feeler gauge. Insert the feeler ga uge down the RH 
side of the cyl inder bore, i nsert the correct piston 
INVERTE D into the bore (with the gudgeon pin par
a"el to the axis of the crankshaft). 
Push the piston down the cyl inder unti l it reaches 
its tightest poi nt in the bore. At this poi nt, with
draw the feeler gauge; a steady resistance should 
be felt. 
If the tolerances are outside those given in DATA, 
the pistons must be renewed as a complete set. 

Fit the new main beari ng she" halves to the cyl in
der block and lubricate with clean engine oi l .  
Clean and polish the crankshaft journals (remove 
any scratches with lapping tape, polishing in an 
anti-clockwise direction ON LY, against the crank
shaft rotation), lubricate with clean eng ine oil and 
carefully assem ble the crankshaft i nto the cyl inder 
block. 
Fit the thrust washers ensuri ng that the grooved 
beari ng face contacts the crankshaft ( 1  Fig. 4). 
Check the crankshaft rotates freely. 
Fit the remaining new beari ng she" halves i nto the 
main beari ng caps. 
Lubricate with clean engine oil .  
Fit the caps to the cyl inder b lock. 
Start off the securing bolts (approximately 2 or 3 
turns) a nd very gently tap the main beari ng caps to 
ensure they are seated on the cylinder block. 
Check the crankshaft stil l  rotates freely. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 
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Pull down each bearing cap individually and 
torque tighten the bolts. 
Check the crankshaft stil l  rotates freely after pul l ing 
down each bearing cap. 

Check the crankshaft end float, see 1 2.21 .26. 

Fit new woodruff keys to the crankshaft, never re
use old ones. 
Fit the timing and oil pump sprockets to the crank
shaft. 
Check the connecting rods for parallelism, twist 
and bend, using a suitable measu ring jig (Figs. 1 
and 2). 
If a ny connecting rod is unusable, then the com
plete set must be renewed. 

Lubricate the small end bush, slide the gudgeon 
pin through the piston and connecting rod. 

Note: Pistons are marked 'FRONT'. E nsure that 
the marking faces the front of the engi ne. 

Secure with new circlips, never re-use old ones. 
Fit the rings to the pistons ensuring that gaps are 
positioned as shown in Fig. 3. 

Lubricate a nd compress the ri ngs using Service 
Tool 1 8G 55A (Fig. 4). 
Insert the piston skirt into the bore and using a suit
able implement such as a wooden hammer shaft, 
gently tap the piston i nto the cylinder bore. 
E nsure that the con necting rod does not fou I either 
the cyl inder block or camshaft. 
Lubricate (usi ng clean engine oil)  a nd fit the big 
end bearing shells to the connecting rod and the 
big end cap. Fitthe rod to the crankshaft, and fitthe 
big end cap to the connecting rod. 

CAUTION: The big end nuts must be renewed 
during assembly. 

Fit and tighten the big end cap nuts. 
Repeat the operation for the remaining pistons. 
E nsure crankshaft rotation during assembly. 
Clean and fit the windage trays. Fit and tighten the 
securing bolts. 

Remove the oil pump and overhaul in accordance 
with 1 2.60.32, and refit when serviceable. 

Lubricate the lower timing chain. Fit the chain to 
the intermediate sprocket, fit the chain to the lower 
sprocket and then assemble the intermediate 
sprocket and chain to the cyli nder block. 
Should the intermediate sprocket be worn or dam
aged, the assembly must be renewed. 
Fit the spacers to the lower pivoting damper and fit 
the assembly to the cylinder block. 
Fit the tab washer and securing bolts. 
Tighten the bolts and lock over the tabs. 

Renew the lower tensioner assembly, see 1 2.65.30. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 
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Fit a dial gauge to the top of the cyl inder block and 
turn the engine over unti l No. 1 piston is at TOe 
(Fig. 1 ). 
Lubricate the upper chai n with clean engine oil and 
fit to the intermediate sprocket. 
Fit an elastic band around the upper dampers to se
cure the chain. 

Renew the crankshaft front oi l  seal, see 1 2 .2 1 . 1 4. 

Remove the distributor drive gear shaft seal .  
Lu bricate the new d istri butor drive shaft seal and 
fit to the cover using Service Tool 1 8G 1 469. 

Refit the ti ming cover, see 1 2.65.04. 

Lubricate and fit the oil seal distance spacer. Fit 
and seat the crankshaft pul ley wood ruff key. 

Renew the rea r housing oil seal, see 1 2 .21 .20. 

Refit the sump, see1 2.60.38. 
Refit the cyl inder head, see 1 2.29. 1 9. 
Remove the engine from the stand. 
Refit the gearbox or transmission to the engine. 
Refit the engine / transmission unit to the vehicle, 
see 1 2.29.0 1 / 20. 

DATA 

Top compression ring gap . . . . . . . . .  0,4-0,65 mm 
Second compression ring gap . . . . .  0,4-0,65 mm 
Oil control ring gap . . . . . . . . . . . . . . . 0,3-0,55 mm 

Piston skirt clearance . . . . . . . . . .  0,018-0,042 mm 

Main bearing: 
Journal diameter . . . . . . . . .  76,230 to 76,218 mm 

(3.001 to 3.000 in.) 
Thrust width . . . . . . . . . . . . . .  36,233 to 36,208 mm 

( 1.4265 to 1.4255 in.) 
Big end tolerance . . . . . . . . . 52,987 to 52,974 mm 

(2.0861 to 2.0856 in.) 
Running clearance . . . . . . . . . .  0,04 1 to 0,084 mm 

(0.00 16 to 0.0033 in.) 

OILS I GREASES I SEALANTS 

Hydraulic pump drive plate bolt Loctite 
Oil pump front cover to body Loctite 501 
Oil pump rear cover to body Loctite 501 
Thermostat housing to extension Hylosil 102 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TIMING COVER GASKET 

RENEW 12.65.04 

Remove the cyl inder head, see 1 2 .29.0 1 .  
Remove the crankshaft / damper assem bly, see 
1 2.21 .09. 
Remove the generator drive belt, see 86. 1 0.05. 

Remove the bolts securing the su mp to the timing 
cover. 
Disconnect the top hose from the thermostat hous
ing. 
Disconnect the ha rness connections from the ther
mostat housing. 
Disconnect the water pump and expansion hoses 
from the thermostat housing. 
Remove the PAS pump assembly, see 57.20. 1 4, 
and reposition away from the timing cover area. 
Remove the bolt securing the driving dog and re
move the driving dog. 
Remove the crankshaft speed sensor securing 
bolts ( 1  Fig. 1 ), and re-position the sensor (6 Fig. 1 )  
away from the timing cover area. 
Disconnect the expansion tank hose from the 
water pump. Disconnect the bottom hose from the 
water pump. Disconnect the water and heater re
turn pipe hoses from the water pump. 
Remove the water pump assembly from the timing 
cover. 

Remove the timing cover securing bolts (2 Fig. 1 ) . 
Remove the timing pointer (3 Fig. 1 )  a nd remove 
the timing cover assembly (5 Fig. 1 ) . 
Remove the damper woodruff key and oi l  seal 
spacer from the crankshaft. 
Remove the oil seal from the timing cover (7 Fig. 1 ) . 
Clean a l l  gasket mating surfaces, oil seal spacer, 
pointer and crankshaft damper. 
Using Service Tool JD 1 29 and a suitable press, fit 
a new oil seal to the timing cover (Fig. 2 ). 
E nsure that the front of the seal is flush with the 
front face of the timing cover. 
Apply 'Hylosil 1 02' to the timing cover gasket faces 
and the outer edge of the sump face. 
Lubricate the oil  seal and bearing surfaces and fit 
the timing cover assem blyto the cyli nder block. Fit 
and sl ightly tighten the bolts securi ng the timing 
cover. 

NaB: Do not fully tighten the timi ng pointer bolts 
at this stage. 

Fit and tighten the sump to timing cover securing 
bolts. 
Refit the crankshaft / damper assembly, see 
1 2.2 1 .09. 

�: Do not tighten the trunnion bolt at this 
stage. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Refit the water p um p. Recon nect the water and 
heater return pipe hoses. Reconnect the bottom 
hose to the water pump. 
Recon nect the expansion tank hose to the water 
pump. Refit the crankshaft sensor assembly to the 
ti ming cover, and secure the harness with the 'P' 
cl ip. 
Refit the crankshaft I dam per assembly, see 
1 2 .21 .09. 
Refit the generator drive belt, see 86. 1 0.05. 
Fit the PAS pump assembly, see 57.20. 1 4. 
Fit a new '0' ring to the distributor, and set the rotor 
arm to the correct position. 
Refit the distri butor, see 1 8.20.20. 

Refit the fan cowl assembly, see 26. 25. 1 2. 
Refit the thermostat housing to water pump hose. 
Recon nect the expansion and top hoses to the ther
mostat housing. 
Reconnect the thermostat housing sensor con nec
tions. 
Refit the cylinder head, see 1 2.29.01 . 

DATA 

SERVICE TOOLS 

Timing cover oil seal replacer JD 129 

OILS I GREASES I SEALANTS 

Timing cover to cylinder block Hylosil 102 

TIMING CHAIN, GEAR AND TENSIONER 
- ENGINE SET 

RENEW 12.65.13 

Remove the timing cover, see 1 2.65.04. 
Remove the elastic band from the u pper dampers, 
and remove the upper tensioner pedestal flanged 
secu ring bolts (3 Fig. 1 ) . 
Remove the pedestal I tensioner assembly and 
chain damper ( 1  Fig. 1 ) . 
Remove the tensioner pivot pin (2 Fig. 1 )  and re
move the tensioner from the pedestal .  
Remove the flanged bolts (5 Fig.  1 )  securing the 
u pper static damper and remove the damper (4 
Fig. 1 )  and remove the damper pedestal and the 
u pper timing chain (6 Fig. 1 ) . 
Remove the lower timing chain tensioner securing 
bolts ( 1 1  Fig. 1 )  and remove the tensioner assem
bly ( 1 0, 1 2  Fig. 1 ) . 
Remove the lower timing chain (8 Fig. 1 )  from the 
i ntermediate sprocket (9 Fig. 1 ) . 
Remove the intermediate sprocket and bea ring. 
Remove the bolts ( 1 6  Fig. 1 )  securing the oil  pump 
d rive chain damper and remove the damper (17 
Fig. 1 ). 

i 
13 19 18 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the flanged bolts securing the lower static 
damper ( 1 4  Fig. 1 page 1 2. 1  - 42) and remove the 
damper ( 1 5  Fig. 1 page 1 2. 1  - 42). 
Fit and tighten the bolt securing the crankshaft 
pul ley. Fit Service Tool JO 1 30 chain link remover 
I replacer ( 1  Fig. 1 )  to the master link (rotate the en
gine as necessary to align the l ink). Ensure the tool 
aligns to the master link, position the 'E' gate (2 
Fig. 1 )  to the tool and seat behind the chain (3 
Fig. 1 ). 
Fit and tighten the tool handle ensuring that the ex
tractor cones (4 Fig. 1 )  line up with the link pins. Ex
tract the l ink. 
Slacken the tool carefully ensuring that no compo
nents fal l  into the sump. Remove the oil pump 
chain. 
Remove the lower timing chain from the sprockets. 
Using a suitable drift, remove the crankshaft 
sprocket. 
Remove the PAS pump assembly, see 57.20 . 1 4. 
Remove the bolt securing the driving dog. Remove 
the driving dog. 
Remove the auxiliary shaft oil seal, see 1 2. 1 0.32. 
Using right-angled circlip pliers, displace and re
move the d rive shaft circlip. 
Remove the drive shaft. 
Remove the drive shaft rear thrust washer. 

Fit Service Tool 1 8G 1 434 to the bearing situated in 
the front of the cylinder block (2 Fig. 2). Locate the 
centre peg. lighten the tool nut to withdraw the 
bearing shell (1 Fig. 2). 
Remove the tool and shell assembly. Slacken off 
the tool n ut and withdraw the centre peg . Remove 
and discard the shell.  Remove the blanking plate 
from the timing cover. 
Repeat the procedure to remove the timing cover 
and d rive shaft housing bearing shells. 
Clean all component parts and check for wear or 
damage, renew worn or damaged components as 
necessary. Check for wear and renew the auxil iary 
shaft bushes ( 1  Fig. 3) using Service Tool 1 8G 1 434 
(2 Fig. 3). 
Lubricate all bearing shells. Refit all shells using 
1 8G 1 434. 

CAUTION: Ensure that the oil feed holes are lined 
up with the holes in the bearing shell 
(1 Fig. 1 page 12.1 - 44). 

Apply sealant to the the timing cover blanking 
plate and fit the plate to the timing cover. Fit and 
tighten the securing bolts. 
Lubricate and fit the auxiliary shaft to the housing. 
Lubricate and fit the thrust washer. 
Refit the auxiliary shaft circlip. 
Fit a new oil seal to the rear of the shaft. 
Fit and align the driving dog to the auxiliary shaft. 
Apply Loctite to the bolt securing the driving dog, 
fit and tighten the bolt. 
Refit the PAS pump, see 57.20. 1 4. 
Fit the new sprocket to the crankshaft. 

1 1  HI I, ll I I � I ) []tf 
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Fig. 2 

Fig. 3 
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Usi ng a straight edge (2 Fig. 2), check the align
m ent of the oil  pump d rive sprocket ( 1  Fig. 2), and 
the crankshaft sprocket (4 Fig. 2) .  
If the a l ignment is incorrect proceed as follows: 
Push back the lock tabs from one bolt securing the 
oil pump d rive sprocket, and remove the bolt. 
Rotate the sprocket. Push back the lock tabs from 
the second bolt, and remove the bolt. 
Rotate the sprocket, push back the lock tabs and re
move the remaining bolt. 
Remove the tab washer and d rive sprocket. 
Remove the shims (3 Fig. 2 ). Calculate the thick
ness of shi m(s) required for correct sprocket a lign
ment. 
Fit and tighten a dummy stud to the oil pump d rive 
flange. Fit and al ign the shims to the flange. Fit and 
a l ign the sprocket. Fit and align the new tab 
washer. 

Fit and tighten the first sprocket securing bolt. Do 
not lock over the tab washer at this stage. 
Rotate the sprocket for access. 
Fit and tighten the second sprocket securing bolt. 
Lock over the tab washer. 
Rotate the sprocket for access. 
Remove the du mmy stud. Fit and tighten the third 
sprocket securing bolt. Lock over the tab washer. 
Rotate the sprocket for access. 
Re-tighten the first securing bolt. Lockoverthe tab 
washer. 
Re-check the sprocket alignment. 
Re-adjust as necessary. 
Lu bricate the new timing chain  and position the 
chain over the auxil iary d rive shaft and crankshaft 
sprocket. 

Lu bricate the oil pump d rive chain. 
Fit the drive chain to the oi l  pump sprocket. 
E ngage the drive chain to the crank sprocket. 
E nsure that the d rive chain ends are on the damper 
side of the sprockets. 
Fit a new link to the d rive chain (2 Fig. 3). 
Fit and align a link plate to Service Tool JO 1 30 ( 1  
Fig. 3). Ensure that the l ink a n d  tool clamp holes 
a re aligned. Fit the tool / l ink plate assembly to the 
d rive chain. 
Fit the 'E' gate (3 Fig. 3) to the tool and chai n l ink. 
E nsure that the chain is central to the tool. Tighten 
the tool centre bolt, fully seating the plate on to the 
l ink. 
Slacken off the tool centre bolt. 
Re-position the tool clamp (4 Fig. 3) away from the 
chain. Locate the link riveting head on to the 
clamp. Tighten the tool centre bolt (finger tight, 
then further '12 to 3/4 turn). Slacken off the tool 
centre bolt. Remove the tightening bar. 
Re-position the clamp away from the chain. 
Re-position the 'E' gate away from the tool / chain. 
Remove the tool retaining handle and remove the 
tool. 

Fig. 1 

Fig. 2 

Fig. 3 
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Attach a dial test indicator to the top of the engine 
with the stylus resting on a piston. Rotate the en
gine and set No. 1 cyl inder (Fig. 1 )  at TDe. Refit the 
lower static damper. Fit and tighten the securing 
bolts and lock over the ta b washer. Fit the oil pump 
chain damper in position, do not tighten the secur
i ng bolts at this stage. Take any slack out of the 
chain using hand pressure to push the damper to
wards the centre of the engine. 
Tighten the bolts securing the damper. 
Lubricate the i ntermediate sprocket bea ring. 
Lift up the chain, engage the sprocket in  the chain, 
and locate the sprocket into the bearing. 
Refit the lower tensioner assembly. 
Lubricate the upper timing chain. 

Refit the upper chain to the intermediate sprocket. 
Refit the upper static damper. 
Fit and tighten the securing bolts. 
Refit the upper tensioner. 
Renew the oi l  seal ( 1  Fig. 2) and refit the timing 
cover, see 1 2.65.04. 

DATA 

Oil pump sprocket shim sizes available: 0.005 in. 
0.010 in. 
0.020 in. 

SERVICE TOOLS 

Chain link tool JD 130 

OILS I GREASES I SEALANTS 

Timing cover blanking plate Hy/os;/ 102 

TIMING CHAIN DAMPERS - VEHICLE SET 

RENEW 12.65.48 

Remove the timing cover, see 1 2.65.04. 
Remove the elastic band from the u pper dam pers, 
and remove the upper tensioner pedestal flanged 
securing bolts (3 Fig. 3). 
Remove the pedestal / tensioner assembly and 
chain damper (1 Fig. 3). 
Remove the tensioner pivot pin (2 Fig. 3) and re
move the tensioner from the pedestal .  
Remove the flanged bolts (5  Fig. 3 )  securing the 
upper static dam per and remove the damper (4 
Fig. 3) and remove the damper pedestal .  
Remove the lower timing chain tensioner securing 
bolts ( 1 1 F ig.  3) and remove the tensioner assem
b ly ( 1 0, 1 2  Fig. 3). Remove the bolts ( 1 6  Fig. 3) se
curing the oi l  pump drive chain damper, remove 
the damper ( 17  Fig. 3). Remove the flanged bolts 
( 1 4  Fig. 3) securi ng the lower static damper, and re
move the damper ( 1 5  Fig. 3). 

Fig. 1 

Fig. 2 

Fig. 3 
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Clean al l  component parts and check for wear or  
damage, renew worn or da maged components as 
necessary. Fit the oi l  pump chain da mper in posi
tion, do not tighten the securing bolts at this stage. 
Take any slack out of the chai n using hand pressu re 
to push the damper  towards the centre of the en
gine and tighten the damper securing bolts. 
Refit the lower tensioner assembly. 
Refit the u pper static dam per. Fit and tig hten the 
securing bolts. Refit the upper tensioner. 
Renew the timing cover oil seal and refit the timing 
cover, see 1 2.65.04. 

TIMING CHAIN TENSIONER - UPPER 

RENEW 12.65.29 

Remove the timing cover, see 1 2.65.04. 
Remove the elastic band from the u pper dampers 
( 1 ,  4 Fig. 1 )  and remove the u pper ti ming chain (6 
Fig. 1 ). Remove the flanged bolts (3 Fig. 1 )  secur
ing the tensioner pedestal .  
Remove the pedestal / tensioner assembly and 
chain damper ( 1  Fig.  1 ) . 
Remove the tensioner pivot pin (2 Fig. 1 )  and re
move the tensioner from the pedestal .  
Clean the pivot pin. 
Fit a new tensioner to the pedestal and fit the ten
sioner pivot pi n, and secu re the tensioner with the 
flanged bolts. 
Alig n the damper to the tensioner and fit the dam
per/tensioner assembly to the engine. 
E nsure that the damper does not foul  the distribu
tor drive shaft sprocket. 
Final ly tighten the securi ng bolts. 
Fit the new timing chai n. 
Re-position the u pper tensioner and secure to the 
u pper dam pers with an elastic band. 
Renew the oil seal and refit the timing cover, see 
1 2.65.04. 

TIMING CHAIN TENSIONER - LOWER 

RENEW 12.65.30 

Remove the timing cover, see 1 2.65.04. 
Remove the elastic ba nd from the u pper dampers 
( 1 ,  4 Fig. 1 )  and remove the upper ti mi ng chain (6 
Fig. 1 ). Remove the fla nged bolts (3 Fig. 1 )  secur
i ng the tensioner pedestal .  
Remove the pedestal / tensioner assembly and 
chain damper  ( 1  Fig. 1 ). Remove the tensioner 
pivot pin (2 Fig. 1 )  a nd remove the tensioner from 
the pedestal. Remove the bolts ( 1 1 Fig. 1 )  securi ng 
the lower timing chain tensioner, and remove the 
tensioner assembly ( 1 0  Fig. 1 ) . 
Remove the lower timing chain (8 Fig. 1 ) . 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Clean the lower tensioner assembly, remove the 
ball valve (1 Fig. 1 )  and ensu re that the base of the 
housing (2 Fig. 1 )  is clean. 
Check that the bal l  valve is free by shaking the as
sembly to ensure it rattles. If it does not, renew the 
valve assembly. If it does, renew and lubricate the 
'0' ring (3 Fig. 1 )  and press the valve back into the 
housing. The ball free movement is 0,45-0,74 mm. 
Inspect the housing and the hydraulic tensioner 
piston (4 Fig. 1 ) for excessive wea r or scoring. Also 
check that the oil hole (5 Fig. 1 )  is clear in the end 
of the piston. 
Lubricate the component parts with clean engine 
oil. Assemble the tensioner by pressing and twist
ing the snail clockwise until the pawl locks in the 
'park' position. Fit the tensioner assembly to the 
cylinder block with the guide facing downwards. 
Fit but do not tighten the tensioner upper securing 
bolt, p ush the g uide into the housing to release the 
base and align with the damper. 
Align the damper with the lower bolt hole, fit and 
tighten the lower bolt. 
lighten the upper bolt, fi l l  the tensioner oil reser
voir with oil and work the tensioner to prime with 
oil. Fit the u pper tensioner to the pedestal and fit 
the tensioner pivot pin, and secure with the 
flanged bolts (6 Fig. 1 ). 
Fit the lower static damper, and secure with the 
flanged bolts. 

TIMING SPROCKET - INTERMEDIATE 

RENEW 12.65.26 

Remove the timing cover, see 1 2.65.04. 
Remove the elastic band from the upper dampers 
( 1 , 4 Fig. 2) and remove the upper timing chain (6 
Fig. 2). Remove the flanged bolts (3 Fig. 2)  secur
i ng the tensioner pedestal .  
Remove the pedestal / tensioner assembly and 
chain damper (1 Fig. 2). 
Remove the tensioner pivot pin (2 Fig. 2 )  and re
move the tensionerfrom the pedestal. Remove the 
bolts ( 1 1 Fig. 2) securing the lower timing chain 
tensioner, remove the tensioner assembly ( 1 0  
Fig. 2). 
Remove the lower timing chain (8 Fig. 2). 
Remove the intermediate sprocket (9 Fig. 2). 
Examine all  components (1� Fig. 1 )  for wear or 
damage. 
Renew worn or damaged parts as necessary. 
Fit the new intermediate sprocket. 
Fit the lower timing chain. Fit the guide assembly, 
valve and '0' ring to the tensioner housing. Re-po 
sition the chain damper for access. 
Fit the tensioner assembly to the cylinder block 
with the guide facing downwards. 

• 

Fig. 1 

Fig. 2 
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Fit but do not tighten the tensioner upper  securing 
bolt. push the guide into the housing to release the 
base and align with the damper. 
Align the damper with the lower bolt hole. fit and 
tighten the lower bolt. 
lighten the upper  bolt, fi l l  the tensioner oil reser
voir with oil a nd work the tensioner to prime with 
oi l .  F it the upper tensioner to the pedestal and fit 
the tensioner pivot pin. and secure with the 
flanged bolts. 
Align the damper to the tensioner and fit the dam
per/tensioner assembly to the engine. 
Tighten the securing bolts. 
Refit the upper timing chain. 
Re-position the upper tensioner and secure to the 
upper dampers with an e lastic band. 
Renew the timing cover oil seal and refit the timing 
cover. see 1 2.66.04. 

AUXILIARY SHAFr 

RENEW 12.1 0.30 

Remove the timing cover. see 1 2.66.04. 
Remove the pul ley woodruff key and remove the 
oil seal spacer from the crankshaft. 
Remove the elastic band from the upper dampers 
( 1 .4 Fig .  1 )  and remove the flanged bolts (3 Fig. 1 )  
securing the tensioner pedestal .  
Remove the pedestal I tensioner assembly and 
chain damper (1  Fig.  1 ) . 
Remove the tensioner pivot pin (2 Fig. 1 )  and re
move the tensioner from the pedesta l. Clean the 
pivot pin. 
Remove the flanged bolts (6 Fig. 1 )  securing the 
upper static damper, and remove the damper (4 
Fig. 1)  and upper timing chain (6 Fig.  1 ) . 
Remove the bolts ( 1 1  Fig. 1 )  securing the chain ten
sioner and remove the assembly ( 1 7  Fig. 1 ) . 

Remove the PAS pump assembly, see 67.20. 1 4, 
and the pump drive coupling. 

Remove the flanged bolt ( 1  Fig.2) and the drivi ng 
dog (2 Fig. 2 ). 
Using Service Tool J D  1 1 8. remove the auxil iary 
shaft rear oil seal (3 Fig. 2) from its housing. 
Using right-angled circlip  pliers remove the circl ip 
(6 Fig. 2 )  secu ring the drive shaft (4 Fig.2). 
Lift the timing chain (8 Fig. 1 )  from the sp rocket (7 
Fig. 1 ), remove the shaft I sprocket assembly and 
retrieve the thrust washer. 

13 19 18 

Fig. 1 

Fig. 2 
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Clean all  component parts and check for wear or 
damage. Renew worn or damaged parts as 
necessary. Clean the auxi liary bearing housing. 
Check for wear and if necessary change the auxili
ary shaft bushes. 
Refit the housing with new gasket. Fit and tighten 
the securing bolts. 
Lubricate the shaft and refit the to the housing, en
gaging the chain with the gear as it is fitted. Lubri
cate and fit the thrust washer and secure with the 
circlip. 

Renewthe auxiliary shaft rear oil seal, see 1 2.10.32. 

Refit the PAS pump assembly, see 57.20. 1 4. 

Refit the lower chain tensioner, see 1 2.65.30. 

Refit the u pper chain tensioner, see 1 2.65.29. 

Renew the oil seal (1 Fig. 1 )  and refit the timing 
cover, see 1 2.65.04. 

AUXlUARY SHAFT REAR SEAL 

RENEW 12.1 0.32 

Remove the PAS pump assembly, see 57.20.1 4, 
and the pump drive coupling.  

Remove the flanged bolt ( 1  Fig.2) and the driving 
dog (2 Fig. 2). 
Using Service Tool JD 1 1 S, remove the auxiliary 
shaft rear oil seal (3 Fig. 2) from its housing. 

Lubricate the new seal and mating faces. 

flIale: Under no circumstances must the plastic 
insert be removed prior to fitting the seal. 

Using Service Tool 1SG 1 469 fit and fully seat the 
auxiliary shaft oil seal .  

Refit the power steering pump driving dog and se
cure with its bolt. 

Refit the PAS pump assembly, see 57. 1 0. 1 4. 

DATA 

SERVICE TOOLS 

Auxiliary shaft oil seal remover JD 118 
Auxiliary shaft oil seal replacer 18G 1469 

Fig. 1 

Fig. 2 
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ENGINE OIL 

DRAIN AND REFILL 12.60.00 

Place a suitab le container under the sump rear 
d rain p lug, remove the plug, d iscard the sump plug 
seal, and d rain the oil .  
C lean and refit the sump plug with a new seal .  
Remove the contai ner a nd torque tighten the sump 
plug. 
Remove the engine oi l  fi l ler cap and fi l l  the engine 
with oil to the correct level (Fig. 1 ). 

Note: If the '0' ring on the oil  fi l ler cap is dam
aged, remove the '0' ring and clean the 
groove. Secure a new '0' ring in  position 
usi ng si l icon sealant. Screw threads to be 
treated with Rocol Copperslip, and the top 
face of the fi l ler neck to be smeared with lu
bricant. 

Refit the oil fi l ler cap. 
Start the engine, wait for the oil l ight to extinguish, 
switch off the engine and wait for 30 seconds, then 
remove the dipstick, wipe clean and check the oil 
level - replenish if necessary. (See Section 9 for 
reco mmended oi ls). 

DATA 

OILS I GREASES I SEALANTS 

Filler cap '0' ring Hy/osil 
Top of oil filler tube Vase/ine or Si/icon 5000 

OIL FILTER CANISTER 

RENEW 12.60.04 

Place a drain tray under the fi lter and remove the 
filter canister (Fig. 2). 
Clean the oil  filter mounting face and lubricate the 
rubber sea l on the new filter with clean engine oil. 
Fit and tighten the filter canister using only hand 
p ressure ONLY a nd ON N O  ACCOU NT use an oil 
filter strap designed for removal of canisters. 

�: Normal tightening torque of oil filter is 3/a 
to 112 tu rn after in itial contact. 

Remove the dipstick, wipe clean a nd check the oi l  
level - replenish if  necessary. 

Fig. 1 

Fig. 2 
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OIL FILTER HEAD GASKET 

RENEW 

Place a drain tray under the oi l filter. 
Remove the oil filter cartridge ( 1  Fig. 1 ) . 

12.60.03 

Remove the oil cooler pipe clamp n ut and clamp. 
Note the position of and disconnect the pipes from 
the oil supply housing. 
Remove and discard the '0' rings. Remove the 
fi lter head securing bolts (2 Fig. 1 ) . 
Remove the i nner (3 Fig. 1 )  and outer (4 Fig. 1 )  
housi ngs. 
Thoroughly clean the housings, the oi l  cooler 
pipes and the cyli nder block face. 
Apply seala nt to the outer housing, al ign the inner 
housi ng with the outer housi ng a nd fit the secu ri ng 
bolts to the housing assembly. 
Apply sealant to the inner housi ng . Align the as
sem blyto the aperture in the cylinder block, fit and 
tighten the securing bolts. 
Fit new '0' rings to the oi l  cooler p ipes. Lubricate 
and connectthe pipes to the housing. Fit the clamp 
plate a nd fit a new oi l fi lter. 
Fi l l  the engine with oil to the correct level, see 
1 2 .60.00. 

DATA 

OILS I GREASES I SEALANTS 

Outer housing Hy/osi/ 102 
Inner housing Hy/osi/ 102 

OIL SUMP GASKET 

RENEW 1 2.60.38 

Remove the front crossmember, see 76. 1 0.05. 
Remove the air  cleaner assembly, see 1 9. 1 0.05. 
Remove all but two sump bolts (1 Fig. 1 ) . 
Remove the bel l  housing to sump bolts. 
Remove the two remain ing sump bolts and lower 
the sump (2 Fig. 1 ). 
Clean al l  components and examine for damage 
a nd wear. Renew any damaged components. Dis
card oil sump gasket. 

NmI: If renewing the sump, transfer al l  compo-
nents to the new su mp. 

Apply sealant to the sump mating face. 
Clean the gasket face on the cylinder block. 
Fit new oil sump gasket. 
Lift the sump i nto position, fit a nd torque tighten 
the securing bo lts. 
Refit the air cleaner assembly, see 1 9. 1 0.05. 
Refit the front crossmember, see 76.1 0.05 
Fi l l  the engine with oil to the correct level, see 
1 2.60.00. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 1 2 . 1 - 51 
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ENGINE 3.2 AND 4.0 LITRE 

OIL PUMP PIPE '0' RINGS 

RENEW 12.60.27 

Remove the sump, see 1 2 .60.38. 

Place a suitable drain tray u nder the oil transfer 
housing area and remove the tra nsfer housi ng / 
pick-up pipe ( 1 , 2, 4, 5  Fig. 1 ). Remove the oi l  pump 
pick-up pipes (3 Fig. 1 ). Remove and discard the 
'0' rings. Clean the transfer housing and oil pi pes. 

Carefu lly fit new '0' ri ngs ( lubricated with petro
leum jel ly) to the oil pi pes ( 1  Fig. 2), . Refitthe pipes 
to the oil  pump. Apply sealant to the transfer hous
ing gasket face and refit the housi ng to the engine. 
Fit and tighten the securing bolts. 

Refit the sump, see 1 2.60.38. 
Fi l l  the engine with oil to the correct level, see 
1 2 .60.00. 

DATA 

OILS I GREASES I SEALANTS 

Transfer housing Hylosil 102 

OIL PICK UP STRAINER 

RENEW 12.60.20 

Remove the sump, see 1 2 .60.38. 

Remove the bolts securing the rear wi ndage tray ( 1  
Fig. 3) to the cyli nder block a nd remove the tray. 
Remove the three bolts (2 Fig. 3) securing the 
strainer and remove the strainer (3 Fig. 3). 

Clean a l l  components and examine for damage 
and wear. Apply sea lant to the replacement 
strainer, and fit and secure to the housing with the 
bolts. Refit the rear windage tray to the cyl inder 
b lock and secure with the bolts. 

Refit the sump, see 1 2.60.38. 
Fi l l  the engine with oil to the correct level, see 
1 2 .60.00. 

DATA 

OILS I GREASES I SEALANTS 

Strainer Hylosil 102 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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OIL PRESSURE RELIEF VALVE ASSEMBLY 

RENEW 12.60.56 

Remove the sump, see 1 2.60.38. 
Remove oil pressure relief valve screw cap ( 1  
Fig. 1 )  and collect spring (2  Fig. 1 ), valve ( 4  Fig. 1 ), 
and mandrel (3 Fig. 1 ). 

Check the valve spring and mandrel for wear, scor
ing or pitting, renew if damaged. 
Measure the components against the specifica
tions l isted in DATA. 
If any of the components are suspect, they must be 
renewed. 
Lubricate and assemble the mandrel, spring and 
valve. 
Fit and tighten the relief valve screw cap. 

Refrt the sump, see 1 2.60.38. 
Fill the engine with oil to the correct level, see 
1 2.60.00. 

DATA 

REUEF VALVE 

o.dia . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  17,98 to 17,95 mm 
i.dia . . . . . . . . . . . . . . . . . . . . . . .  15,00 to 14,50 mm 
Overall length . . . . . . . . . . . . . . . . . . . . . . . . . 35 mm 
Working length . . . . . . . . . . . . . . . . . . . . . . . . 30 mm 
Sore depth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 mm 
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EN1A 

MANDREL 

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57 mm 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1, 1 1 mm 
Material . . . . . . . . . . . . . . . . . . .  Steel tube to SS 970 

(CDS2 or ERW1) 

SPRING SPECIFICATION 

Wire diameter . . . . . . . . . . . . . . . . . . . . . . . .  2,34 mm 
Mean diameter coils . . . . . . . . . . . . . . . . . . 14,0 mm 
Total No. of coils . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
Material . . . . . . . . . . . . . . . . . . . . . . .  SS 970n35/A50 

(EN 47) Spring steel wire. 

Fig. 1 

For Torque Figures see Section 06 .nd the T.,1e 1ft the end of this Section 
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OIL PUMP 

RENEW 12.60.26 

Remove the sump, see 1 2.60.38. 
Place a drain tray under the transfer housing, re
m ove the housing bolts and housing ( 1 , 2 Fig. 1 ). 
Remove the pick-up pipes (3 Fig. 1 ), push back the 
lock tabs (1  Fig. 2) and remove the pump sprocket 
bolts (2  Fig. 2). Remove the oi l  pump d rive 
sprocket (3 Fig. 2),  tab washer (4 Fig. 2 )  and shims. 
Remove the oil pump securing bolts and remove 
the pump. 
Remove the pressure relief valve cap, spring, man
d rel and valve ( 1-4 Fig. 3). Clean the mating face 
i n  the cyli nder block, the relief valve assembly, 
sprocket and shims. 
Lubricate the relief valve assembly, assemble into 
new pum p, tighten the ca p. 
Fit the new oil  pump to the engine and tighten the 
securing bolts. 
M ove the d rive chain as fa r rearward as possible, 
fit a shim pack of 0.01 5  in .  thickness to the oil pump 
flange (3 Fig.  4),  a l ign the bolt holes, fit the drive 
sprocket a nd two securing bolts. Using a straight 
edge (2 Fig. 4), check the al ignment of the oil  pump 
d rive sprocket ( 1  Fig. 4) and crankshaft sprocket (4 
Fig. 4). 
Remove and refit the pump drive sprocket and ad
j ustthe val ue of shim thickness as required in  order 
to al ign the sprockets. 
When the al ignment is satisfactory, remove the 
pump sprocket. Fit the chai n and shims to the 
sprocket, fit to the oil pump. Fit the tab washer and 
securing bolts. Tighten the bolts a nd lock over the 
tabs. 
E nsure that the tension of the oil pump drive chain 
is correct see DATA, adjust by slackening the ten
sioner securing screws, tapping the tensioner in
wards to increase the tension, and securing in 
position when the tension is correct. 

Fit new '0' rings to the oil pump pick-up pipes. 
Lubricate and refit the pipes to the pump. 
Apply sealant to the transfer housi ng gasket face. 
Fit and seat the housing. Fit a nd tighten the secur
i ng bolts. 
Refit the sum p, see 1 2.60.38. 

DATA 

Oil pump drive chain deflection at mid-point of the 
'free' side: . . . . . .  2 to 4 mm under a load of 50 N. 

Oil pump sprocket shims available sizes: 0.005 in., 
0.010 in. and 0.020 in. 

OILS I GREASES I SEALANTS 

Transfer housing to block Hylosil 102 

3----,-_...I..J.... 

Fig. 1 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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OIL PUMP 

OVERHAUL 12.60.32 

Remove the oil pump, see 1 2.60.26. 
Remove the bolts securing the pump body. Re
move the pump body, pump outer rotor, backplate 
securing bolts, the backplate a nd the bearing shel l .  
Clean al l  component parts of the pump. 
Check al l  the clearance and components for undue 
wear (Fig. 1) and (Fig. 2), check tolerances in DATA. 
Fit the bearing shell to the housing. 
Apply sealant to the backplate gasket face, fit the 
backplate and securing bolts. 
Fit the outer rotor. 
Lubricate the relief valve assembly and assemble 
irrto the pump. 
Tighten the rel ief valve cap. 
Refit the oil pump, see 1 2.20.26. 

DATA 

Material . . . . . . . . . . . . . . . . . . .  Cast iron grade 12 
End float . . . . . . . . . . . . . . . . . . . .  0, 1 mm (0.004 in.) 
Outer rotor OlD . . . . . . . . . .  69,825 to 69,774 mm 

(2. 749 to 2. 747 in.) 
Outer rotor width . . . . . . . . .  27,975 to 27,962 mm 

(1. 1014 to 1. 1009 in.) 
Inner rotor width . . . . . . . . .  27,975 to 27,962 mm 

(1. 1014 to 1. 1009 in.) 
Clearance outer rotor 
to body . . . . . . . . . . . . . . . . . . . . .  0, 1 mm (0.004 in.) 
Oil pump body rotor bore . 69,951 to 69,926 mm 

(2. 7539 to 2. 7529in.) 
2 horn clearance . . . . . . . . . . . . .  0,2 mm (0.008 in.) 
3 horn clearance . . . . . . . . . . . . .  0,2 mm (0.008 in.) 

OILS I GREASES I SEALANTS 

Oil pump front cover to body Loctite 501 
Oil pump rear cover to body Loctite 501 

Fig. 1 

Fig. 2 

For Torque FigUres II6fI Section 06 and the Table ., the end of this Section 
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ENGINE MOUNTING AND BRACKET 
FRONT LH 

RENEW 12.45.01 

Remove the air cleaner assembly, see 19.1 0.05. 
Remove the nut (Fig. 1 )  securing the engine 
mounting to the mounting bracket. 
Take the weight of the engine on a jack. 
Remove the nuts and bolts securing the engine 
mounting lower bracket to the crossmember. 
Remove the mounting / bracket assembly from the 
vehicle (Fig. 2) .  
Change the spacer and bracket over to the new 
mounting. 
Refitthe mou nting / bracket assembly to the cross
member. 
Fit and tighten the securing bolts. 
Lower the engine onto the mounting. 
Fit and tighten the securing nut. 
Refit the air cleaner assembly, see 1 9. 1 0.05. 

ENGINE MOUNTING AND BRACKET 
FRONT RH 

RENEW 12.45.03 

Remove the nut (Fig. 3) securing the engine 
mounting to the mounting bracket. 
Take the weight of the engine on a jack. 
Remove the nuts and bolts securing the engine 
mounting lower bracket to the crossmem ber. 
Remove the mounting / bracket assembly from the 
vehicle (Fig. 4). 
Change the spacer and bracket over to the new 
mounting. 
Refit the mounting / bracket assembly to the cross
member. 
Fit and tighten the bolts. 
Lower the engine onto the mounting. 
Fit and tighten the securing nut. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE 3.2 AND 4.0 LITRE 

ENGINE MOUNTING - REAR 

RENEW 12.45.04 

Fit Service Tool 1 8G 1 465 to the manifold, and Ser
vice Tool MS 538 across the wing channels (Fig. 1 ) . 
Fit the hook to the lifti ng eye and tighten the hook 
nut to take the weight of the engine. 
Jack up the vehicle and support with axle stands. 
Remove the nut and bolt securing the intermediate 
exhaust pipe clamp. 
Re-position the clamp away from the union. 
Disconnect the exhaust pipe and remove the seal
ing rings. 
Take the weight of the rear mounting with a jack 
and remove the bolts securing the mounting. 
Lower the jack and remove the mounting (Fig . 2). 
Remove the upper spring rubber a nd spring. 
Using Service Tool JD 1 07 a nd mounting sleeve JD 
1 07-2, fit the mounting to the tool, ensure that the 
shoulder locates in  the lower mounting. 
Align the collar to the mou nting / tool, and com
press the lower mounting spring, thus removing 
tension from the micron retaining ring. 
Remove the central mounting plate and remove 
the micron ring and retainer plate. 
Slacken off the wing nut and remove the tool as
sembly from the mounting. 
Remove the lower spring cup and bump stops. 
Remove the lower spring rubber and spring. 
Remove the upper spring mounting cup. 
Remove the screw securing the balance weight, re
move the upper weight and upper spring cup. 
Clean al l  components. Renew any worn or dam
aged components. 

Re-assemble the mounting components in reverse 
order of removal. 
Fit the mounting to the vehicle, jack into position, 
and fit the securing bolts. 
Remove the jack and slacken Service Tool MS 538. 
From below align the mounting a nd fina l-tighten 
the retaining bolts. 
Apply sealant to the exhaust olive and fit to the 
front pipe. 
Reconnect the exhaust system to the front pipe and 
secure with the clamp. 
Remove Service Tools MS 538 and 1 8G 1 465. 

DATA 

SERVICE TOOLS 

Spring compressor and adaptor JD 107/2 
Engine support bracket MS 538 
Lifting eye 18G 1465 
Exhaust sealer Tivoli Kay Adhesives No. 5696 

Fig. 1 

Fig. 2 
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ENGINE ASSEMBLY 

RENEW 12.41 .02/20 

�: Engine and gearbox / transmission remove and refit for access - 1 2.37.01/90. 
This operation is not detailed, but is the same as for the following operation with the exception 
of the removal of certain components includi ng: generator and its mo unti ng brackets, ai r condi
tioning compressor mounting brackets, distributor, power steeri ng pump (PAS), hyd raulic pump 
(for ride level), sta rter motor, exha ust and in let manifolds, and the gearbox / transmission unit. 

The following i nstructions apply in whole to cars fitted with automatic transmission. The majority of 
the i nstructions also apply to cars fitted with a manual gearbox. Va riations for the manual gearbox are 
i ncl uded. 

Fig. 1 

1 .  Air Flow Meter 1 5. Radiator 26. Oil Pressure Switches 
2. Air Temperature Sensor 1 6. Transmission Cooler 27. Camshaft Cover Breather Hose 
3. Breather Heater Con nections 28. Distributor 
4. Breather Hose 17 .  Air Conditioning 29. Power Steeri ng Pump (PAS) 
5. Oil Fil ler Tube Compressor 30. Exhaust Gas Recirculation 
6. Water Heated Restrictor 1 8. Ignition Coi l  (EGR) Valve 
7. Induction E l bow 1 9. Ignition Am plifier 3 1 .  Power Steering Header Tank 
8. Air Cleaner 20. Water Temperature Sensor 32. Ride Level Header Tank 
9. Bellows and Transmitter 33. Air Pump 
10.  Top Hose 2 1 .  Generator 34. Hyd raulic Pump (Ride Level) 
1 1 .  Thermostat Housing 22. Th rottle Potentiometer 35. EGR Solenoid Valve 
12 .  Fan  Cowl Assembly 23. Harness Earth Eyelets 36. Bulkhead Earth Post 
13.  Coolant Header Tank 24. Injector Harness Plug 
1 4. Top Cross member 25. Idle Air Valve 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Nm: Al l fig ure references in  brackets in the following text apply to Fig. 1 page 1 2. 1  - 58. 

Remove the bonnet, see 76. 1 6.01 . 
Depressurize the fuel system, see 1 9.50.02. 
Disconnect the battery. 
Drain the coolant, see 26. 1 0.01 .  

WARNING: DO NOT REMOVE THE PRESSURE CAP FROM THE REMOTE HEADER TANK UNLESS THE 
ENGINE IS COLD. 

Engine Removal 

Remove two screws, discon nect the two fan multi-plugs and remove the fan cowl assembly ( 1 2), see 
26.25. 1 2. 
Remove the top crossmember ( 1 4) and radiator assembly ( 1 5), see 26.40.04. 
Remove the ride level l ing high pressure hose bracket (situated above the pump), undo and reposition 
the hose. 
Remove the hydraulic pump (34) with its three off screws, see 66.30.0 1 ,  and secure clear. 
At the thermostat housing ( 1 1 ), disconnect the header tank hose. 

Disconnect the air  pump hose* at the air  cleaner, a ir  flow meter multi-plug, a i r  thermister multi-plug, 
breather hose at i nduction elbow, idle speed hose at i nduction elbow, bel lows from throttle body, in
d uction elbow securing n ut. 

Remove the air  cleaner (8), a i r  flow meter ( 1 ), and i nduction elbow (7) as a complete assembly. 

Disconnect the throttle potentiometer multi-pl ug, EGR sensor harness multi-plug*, oi l  temperature 
transmitter (26), generator supression module. 

Remove the right hand lower front spoiler access panel and disconnect the purge valve mu lti-plug*. 

Disconnect the generator harness multi-plug, the air pump multi-plug*and the water temperatu re 
thermister (20). 

Remove the crank sensor and compressor multi-plug securing tie straps. 

Disconnect the crank sensor harness multi-plug, air  condition ing harness multi-plug, fuel injector har
ness multi-plug, 

Remove the tie straps securing the air thermister harness to the breather hose. 

Disconnect the breather heater ha rness multi-plug, lambda sensor harness multi-pl ug, idle speed con
trol actuator m ulti-plug, vacuum solenoid valve multi-plug, starter solenoid harness multi-plug, and 
breather hose from camshaft cover. 

Remove the engine harness support bracket from i nlet manifold and displace earth cable eyelet. 

Disconnect the EGR vacuum hose- from the solenoid valve (35). 

Slacken the bulkhead earth post n ut (36) to al low repositioning of the engine harness. 

Disconnect the purge valve vacuu m  hose* from the in let manifold. 

Remove the tie straps securing the vacuum hose to the fuel rai l .  

Disconnect the speed control vacuu m  hose from actuator, a ir  conditioning hose from rear of  in let mani
fold, throttle cable, heater feed hose from water valve, and heater return hose from heater pipe. 

* If fitted. 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 1 2. 1 - 59 
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Remove clamps on fuel ra i l  and 'P' type cli p on speed control actuator mounting to release fuel feed hose 
and disconnect fuel feed hose from fuel rai l  and reposition to one side (fit suitable plugs to both hose 
and fuel rai l  to prevent ingress of d irt  etc.) .  

Disconnect the eng ine hose from purge pipe, high tension 'king lead' from ignition coi I ( 1 B), hoses from 
PAS pump (29) (fit suitable pl ugs to both hoses and pump to prevent loss of fluid/ingress of dirt etc.). 
Remove the air conditioni ng compressor ( 1 7), without depressurizing the system, and secure the com
pressor clear of the engine. 

Disconnect the sta rter positive cable from the bulkhead terminal post. 

Fit lifting brackets, Service Tool 1 BG 1 465, to front and rear in let manifold studs and fit Service Tool 
MS 53 across the wing channels, engaging hook to rear l ifti ng bracket, and tighten hook nut to take the 
weight of the engine. 

Drain the engine oi l .  

Disconnect the exhaust front pipe to intermediate pi pe, remove the sea l ing ol ive and reposition the ex
haust system rearwards. 
Disconnect the earth bonding lead from the engine / gearbox / converter housing. 

Remove the rear mounting, see 1 2.45.04. 

E nsure gear selector in neutral and handbrake off, slacken hook nut of Service Tool MS 53 to lower rear 
of engine - ensure engine does not foul  the steeri ng rack. 

Remove the propeller shaft, see 47. 1 5.01 .  

Manual Only 

Remove the cl utch slave cylinder and push-rod, see 33.35.01 . 

Disconnect the gearbox multi-plugs. 

Remove the gear lever to selector securing bolt and reposition the gear lever away from the selector 
l inkage - retrieve the wavy washer. Remove the remote control mou nti ng to gearbox retaining bolts, 
reposition the mou nti ng for access, and remove the mounting rubbers and washers. 

Automatic Only 

Remove the selector cable and the switch assem bly (3.2 litre only), see 44. 1 5.0B. 
Remove the rotary tra nsmission switch (4.0 litre only), see 44. 1 5.36. 

Manual and Automatic 

Apply the handbrake and fit a suitable protection board to the air  conditioning condenser. Taking the 
weight of the transmission u nit on a jack at the rear mounti ng, remove the Service Tool MS 53 and re
move the front engine mounti ng nuts. 

Using a two-hook sl ing and a hoist, and by using the jack atthe transmission, remove the engine /trans
mission unit clear of the vehicle and position the u nit on a suitable work bench and support with blocks 
of wood. 

Disconnect the lambda sensor harness from the securing clips, the downpipe catalytic converter to 
manifold securing n uts and remove the downpipe assemb ly. 

Remove the di pstick tubes to manifold securing bolt and the lambda sensor harness multi-plug bracket 
and remove the engine oil  d ipstick tube assembly. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Automatic Only 

Remove the transmission cooler pipes ( 1 6), (fit suitable plugs to the pipes a nd transmission outlets), 
see 44.20.01 .  

Remove the rubber access plug from the transmission adaptor plate and remove the torq ue converter 
securing bolts - rotati ng the crankshaft for access, and remove the transmission di pstick tube. 

Using a sling, take the weight of the transmission unit with the hoist, and remove the transmission to 
adaptor plate securing bolts - repositioning the starter positive cable mounting bracket assembly. 
Remove the transmission assembly from the engine ensuring that the torque converter remains with 
the transmission. 

Retai n  the torque converter to the transmission unit with suitable lockwire. 
Remove the drive plate and adaptor, see 1 2.53. 1 3. 

Manual Only 

Remove the gearbox, see 37.20.01 .  
Remove the clutch, see 33. 1 0.01 .  
Remove the flywheel, see 1 2.53.07. 

WARNING: THE TWIN·MASS FLYWHEEL IS EXTREMELY HEAVY. ASSISTANCE WILL BE REQUIRED 
DURING REMOVAL/REFITTING. 

Manual and Automatic 

Remove the starter motor, see 86.60.0 1 .  

Remove the generator (21 ), see 86. 1 0.02, and a l l  its mounting / adjusting brackets. 

Remove the air pump* (33), see 17 .25.07, and al l  its mounting / adjusting brackets. 

Remove the engi ne oil fi l ler neck (5). 

Remove the pipe - in let manifold to EGR valve*. 

Disconnect the heater return hose at the water pump. 

Disconnect the throttle control housing to thermostat housing hose at the thermostat housing ( 1 1 ), re
move the header tank pipe to in let manifold securing bolt, and reposition the hot start / vacuum 
valve * .  

Remove the i nlet manifold assembly, d isplacing the engine oil  fi l ler neck mounting bracket, the two
way solenoid valve from the rear of the manifold, and the starter motor multi-plug mounting bracket. 

Disconnect the heater hose to the cyl inder head, water pump to water pipe hose. 

Remove the water pump, see 26.50.07. 

Remove the thermostat housing ( 1 1 ), see 26.45.07, and the water pipe assembly to cylinder block. 

Remove the air  i njection pipe assembly* from the exhaust manifold. 

Remove and discard the engine oil canister and remove the oil filter head assembly from the cylinder 
block, see 1 2.60.03. 

Remove the oi l  fi l ler neck housing assembly (5), and the oil pressure transmitter, a nd remove and clean 
the baffle plate from the fi l ler neck housing. 

* If fitted. 
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Remove the distri butor (28), complete with the sparking p lug leads. 

Remove the EGR vacuum hose* from its clips, the EGR valve (30)' and the pipe manifold*. 

Remove the exhaust manifold heat shield, and the exha ust manifolds. 

Remove the PAS pump assembly (29), see 57.20. 1 4. 

Remove the air  conditioning compressor mounti ng bracket and the TOC sensor assembly. 

Remove the crankshaft damper/pu lley assembly, see 1 2.21 .09. 

�: Clea n and inspect a l l  com ponents that have been removed. 
Renew any components that are damaged or show signs of mis-use. 
Clean al l  mating faces of the replacement engine to remove any preservative. 

" 

Al l components req uiring gaskets / seals m ust be fitted using new gaskets / seals - DO NOT RE
USE OLD GASKETS / SEALS. 

Renewing the Engine 

Fit the crankshaft damper / pul ley assembly, see 1 2.21 .09. 
Fit the air  conditioning compressor mounti ng bracket, and the TOC sensor assembly. 
Fit the PAS pump assembly (29), see 57.20. 1 4. 
Fit the exhaust manifolds, a nd the exhaust manifold heat shield. 
Fit the EGR pipe ma nifold and valve* (30). 

Remove the camshaft cover, see 1 2 .29.39, rotate the crankshaft unti l  No. 1 cyl inder is at TOC, and check 
using Service Tool 18G 1 433. 

Note: The valve clearances may be checked at this time, see 1 2. 29.48. 

Fit the d istributor (28), complete with the sparki ng plug leads, see 18.20.20. 

Refit the camshaft cover, see 1 2.29.39. 

Fit the EGR vacuum hose* into its cl ips. 

Fit the oi l  pressure transmitter (26). 

Fit the baffle p late into the fi l ler neck housing, and fit the oil fi l ler neck housing assembly (5), to the en
gine with a new seal. 

Fit the oil fi lter head and the adaptor block to the engine and fit a new engine oil fi lter canister, 
see 1 2.60.03. 

Attach the water pipe assembly loosely to the cyl inder block, and a lso the a i r  injection pipe assembly, 
and then secure both in  position. 

Fit the thermostat housing ( 1 1 ), see 26.45.07. 

Fit the water pump, see 26.50.07. 

Connect the water pump hose to the water pipe hose. 

Fit the heater hose to the cyl inder head. 

Fit the i nlet manifold with a new gasket and secure, using one ofthe manifold studs to retai n  the starter 
solenoid multi-plug mounting bracket. 

Fit the two-way solenoid valve mounting bracket to rear of the manifold, position and fully seat the oi l  
fi l ler neck i nto the housing and secure the oil fil ler neck mounti ng bracket. 

* If frtted. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Fit and secure lifting brackets, Service Tool 1 8G 1 465, to front and rear i nlet manifold studs 

Secure the front two-way solenoid valve and the 'headertank hose to water pump pipe' to the manifold. 

Con nect the throttle control hose to the thermostat housing, and heater return hose to water pump. 

Con nect the pipe - EGR valve· (30), to the in let manifold, and the oil  fi l ler neck to its mounting bracket. 

Fit the generator mounting brackets and the generator (2 1 ), see 86. 1 0.02. 

Fit the air pump brackets and the air pump (33), see 17 .25.07, and connect the vacuum hose between 
the two-way solenoid valve and the check valve. 

Fit a nd connect the starter motor, see 86.60.0 1 .  

Automatic Only 

Fit the drive plate and adaptor, see 1 2.53. 1 3. 

Remove the torque converter retain ing wire, g rease the spigot and fit the transmission unit to the 
adaptor plate dowels. 

Fit the starter motor positive cable mounting bracket to the converter housing. Secure the tra nsmission 
to engine. 
Remove the access panel from the converter housing and fit the torque converter unit to drive plate se
curing bolts - rotating the crankshaft for access. 

Fit the access panel to the torque converter housing, the ru bber access plug to the adaptor p late, and 
secure the transmission di pstick tube to the in let manifold. 

Manual Only 

Fit the flywheel, see 1 2.53.07. 

WARNING: THE TWIN·MASS FLYWHEEL IS EXTREMELY HEAVY. ASSISTANCE WILL BE REQUIRED 
DURING REMOVAL AND REFITTING. 

Fit the clutch, see 33. 1 0.01 . 
Fit the gearbox, see 37.20.01 .  

Automatic Only 

Remove the sealing plugs fitted to the transmission cooler pipes and transmission outlets and connect 
the pipes to the outlets using new sealing washers, see 44.20.01 .  

Manual and Automatic 

Fit the 'P' cl ip securing the engine oil dipstick tube to the in let manifold. 

Clamp the down-pipe catalyst in a vice, and renew the manifold to down-pipe sealing rings. 
Fit the down-pipe catalysts to the manifolds. 

Fit the lambda sensor harness into its retaining cl ips. 

Using a two-hook sling and a hoist, raise the engine /transmission unit from the work bench a nd lower 
the unit into the vehicle, position the unit onto the engine mountings using a jack u nder the trans
mission. 

Secure the engine to the front engi ne mou ntings, and remove the two-hook sling and the hoist. 

Fit Service Tool  MS 53 across the wing channels a nd engage the hook to the rear lifting bracket, and take 
the weight of the engine by tightening the hook nut. 

• If fitted. 

For Torque Figures see Section 06 and the Table Bt the end of this Section 
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Automatic Only 

Fit the selector cable and the switch assembly (3.2 l itre on ly), see 44. 1 5.08. 

Con nect the transmission harness multi-plug. 

Fit the rotary transmission switch (4.0 l itre only) using Service Tool JD 161 ,  see 44. 1 5.36. 

Manual Only 

Fit the mounti ng ru bbers and washers to the gear lever remote control mou ntai ns, and secure to the 
gearbox. Con nect the gear lever to the selector li nkage with the bolt and the wavy washer. 

Con nect the gearbox mUlti-pl ugs. 

Fit the clutch slave cyl inder and push-rod, see 33.35.01 . 

Manual and Automatic 

Remove the protection board from the air  conditioning condensor, and release the handbrake. 

Connect the propel ler shaft, see 47. 1 5.01 .  

Fit the rear mounti ng, see 1 2.45.04. 

Con nect the earth bonding lead to the engine I gearbox I transmission. 

Apply sealant to the exha ust ol ive and connect the exhaust front pipe to the intermediate pi pe. 

Remove Service Tool MS 53, and the engine lifting brackets, Service Tool 1 8G 1 465. 

Connect the starter motor positive lead to the bulkhead terminal post. 

Fit the air conditioning compressor ( 1 7), see 82. 1 0.20. 

Remove the b lanking plugs from the PAS pump and the pi pes and fit the PAS pump (29), see 57.20. 1 4. 

Connect the high tension 'king lead' to the ignition coil ( 1 8). 

Connect the purge pipe to the engine connecting hose*. 

Secure the fuel feed hose to the manifold cli ps, and to the 'P' cl ip on the speed control actuator mount
i ng, and connect the fuel feed hose to the fuel rai l .  

Connect the fuel return hose to the regulator. 

Connect the heater return hose to the heater pipe, and the heater hose to the water valve. 

Connect the throttle cable, see 1 9.20.06. 

Con nect the a i r  conditioning vacuu m  hose to the rear of the inlet manifold, and the speed control 
vacuum hose to the actuator - secure to the fuel rai l  using suitable tie straps. 

Connect the purge valve vacuum hose* to the in let manifold. 

Fitthe engine harness support brackets to the i nlet manifold, and al ign the engine harness i nto position. 

Secure the earth eyelet (23), u nder the front harness support bracket stud. 

Secure the bulkhead earth post (36). 

Connect the EGR vacuu m  hose* to the solenoid valve, and the breather hose to the camshaft cover. 

* If fitted. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Connect the starter motor solenoid harness multi-p lug, the vacuum solenoid multi-plug, and the idle 
speed control multi-plug. 

Connect the lambda sensor harness multi-plugs, and the breather heater multi-plug. 

Secure the air thermister harness to the breather hose and the crank sensor harness I air conditioning 
compressor harness to the engi ne, using suitable tie straps. 

Con nect the fuel injector harness m ulti-plugs, the air conditioning harness multi-plugs, and the crank 
sensor harness multi-plug, and secure the multi-plugs with suitable tie stra ps. 

Connect the water temperature harness connector, the water thermister multi-plug, the air pump har
ness multi-plug, the generator harness multi-plug, and the two-way solenoid valve mUlti-plug. 

Connect the purge valve ha rness m u lti-plug·, and fit the access panel to the rig ht hand front spoiler. 

Connect the oil  pressu re transmitter, the EGR sensor harness multi-plug·, and the throttle potentiome
ter harness mUlti-plug. 

Connect the header tank to water pump hose. 

Fit the air  cleaner (8), the air  flow meter ( 1 ), and the induction elbow (7), as a complete assembly, and 
connect the inlet elbow bellows (9), to the throttle body. 

Connect the id le speed control actuator hose and the breather hose to the in let el bow. 
Connect the air thermister mUlti-pl ug. 

Align the air flow meter harness and connect the air  flow meter multi-plug. 

Connect the air pump hose· to the a i r  cleaner, and con nect the headertankto thermostat housing hose. 

Secure the hydraulic pump (34), to the engine, see 66.30.0 1 ,  remove the plugs from the high pressu re 
hose and the pump union, a l ign and secure the hose through engine mounted bracket, and connect 
the hose to the hydraul ic pump. 

Fit the radiator assembly ( 1 5), and the top crossmember ( 1 4), see 26.40.01 .  

Fit the fan cowl assembly ( 1 2 ), see 26.25. 1 2. 

F i l l  the cool ing system, see 26. 1 0.01 .  

Fi l l  the engine with oil, see 1 2.60.00. 

Top-up the power assisted steering header tank (3 1 ), and b leed the system, see Section 57. 

Top-up the ride level hydraul ic system header tank (32) and b leed the system, see Section 66. 

Check the transmission oi l  level, see 44.24.02. 

Using the Jaguar Diagnostic System (JDS), set-up the engine, see 1 8.30.44. 

DATA 

SERVICE TOOLS 

Engine lifting brackets 18G 1465 
Engine support bracket MS 53 
Front pulley lock 18G 1437 
Camshaft timing tool 18G 1433 
Exhaust sealer Tivo/i Kay Adhesives No. 5696 

• If fitted. 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 1 2 . 1  - 65 
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TORQUE FIGURES 

Adaptor plate to cylinder block 49-54 Nm 
Adaptor plate to sump 49-54 Nm 
Balance weight to spring cradle 3-4 Nm 
Banjo bolt to cylinder head 13-16 Nm 
Base plate assembly to mounting pan 
7-10 Nm 
Camshaft cover to cylinder head 3 Nm 
Camshaft sprocket to camshaft 22-28 Nm 
Clamp plate and hose assembly to engine 
22-28 Nm 
Clutch / torque converter housing to block 
49-54 Nm 
Connecting rod to big end nut 52-55 Nm 
Crankshaft pulley to crankshaft 185-220 Nm 
Cylinder block drain plug 68-75 Nm 
Cylinder head to cylinder block: 

Tighten in sequence to 59-61 Nm 
Rotate clockwise through exactly 90 degrees 

Dipstick to bracket 5-8 Nm 
Dipstick tube nut 20 Nm 
Distributor clamp plate to timing cover 
9.5-12 Nm 
Drain plug 15 Nm 
Drain plug to sump 68-75 Nm 
Drive plate centre coupling 9.5-12 Nm 
Drive plate to crankshaft 95-105 Nm 
Drive plate to torque converter 44-57 Nm 
Engine drive plate to crankshaft 95-105 Nm 
Engine flywheel to crankshaft 95-105 Nm 
Engine mounting to mounting bracket 
49-61 Nm 
Engine mounting bracket to body 21-29 Nm 
Engine mounting bracket to cylinder block 
44-60 Nm 
Exhaust manifold to cylinder head stud 
22-28 Nm 
Fuel return hose to regulator 10-12 Nm 
Heat shield to exhaust manifold 22-28 Nm 
Heater pipe to cylinder head 22-28 Nm 
Heater pipe to inlet manifold 9.5-12 Nm 
Hydraulic pump to timing cover 23-27 Nm 
Inlet manifold nuts-lifting eyes 6.5-9 Nm 
Inlet manifold to cylinder head 22-28 Nm 
Intake elbow to throttle housing 2.4 Nm 
Lower bracket to crossmember 22-28 Nm 
Lower left hand damper to cylinder block 
22-28 Nm 
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TORQUE FIGURES 

Lower right hand damper to cylinder block 
22-28 Nm 
Lower chain tensioner to cylinder block 
22-28 Nm 
Main bearing cap to block 136-142 Nm 
Oil filter canister 8. 1 Nm or 3/8 to 1/2 turn after 
initial contact. 
Oil filter head to cylinder block 22-28 Nm 
Oil pump drive chain damper to block 
22-28 Nm 
Oil pump front cover to body 10-12 Nm 
Oil pump to cylinder block 22-28 Nm 
Oil pump rear cover to body 9.5-12 Nm 
Oil pump sprocket to oil pump drive hub 
10-12 Nm 
Oil sump plug 4 1-47 Nm 
Oil sump to cylinder block 22-28 Nm 
Oil sump to timing cover 22-28 Nm 
PAS feed / return pipes to rack 19-23 Nm 
Power steering pump to mounting 23-27 Nm 
Power steering pump to adaptor 49-54 Nm 
Rack feed hose union 19-23 Nm 
Rear mounting to body 20-25 Nm 
Rear engine mounting bracket to body 
20-25 Nm 
Relief valve plug to pump body 37-45 Nm 
Reservoir hose clip 2.5-3.5 Nm 
Spark plug to cylinder head 22-30 Nm 
Spring cup to mounting 20-25 Nm 
Starter motor to adaptor plate 49-54 Nm 
Steering pump to adaptor 49-54 Nm 
Timing cover to cylinder block 22-28 Nm 
Torque converter housing to adaptor 
49-54 Nm 
Torque converter housing to block / sump 
49-54 Nm 
Transfer housing to cylinder block 23-27 Nm 
Transmitter to cylinder block 20-27 Nm 
Upper chain tensioner to cylinder block 
22-28 Nm 
Upper chain tensioner to cylinder head 
22-28 Nm 
Upper static damper to cylinder block 
22-28 Nm 
Windage tray to cylinder block 22-28 Nm 
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DESCRIPTION 

EMISSION CONTROL 3.2 AND 4.0 LITRE 
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EMISSION CONTROL 3.2 AND 4.0 LITRE • 
INT RODUCTION 

Contai ned in this section are the functions and systems wh ich are added to the vehicle for E mission Con
trol reasons, to enable compliance with various standards of legislation, and i n  some cases to enhance 
vehicle refinement. e.g. crankcase breather and evaporative em ission systems. 
With the exception of the crankcase breather system, the systems are all microprocessor controlled by 
the Powertrai n  Control Module (PCME). 

The following systems are covered: 
1 .  O n  Board Diagnostic system (OBD). 
2. Crankcase Ventilation Syste m (CV). 
3. Evaporative Emission System (EVAP). 
4. Exhaust Gas Recirculation System (EGR). 
5. Heated Oxygen Sensor (H02S). 
6. Secondary Air Injection System (AIR). 

Nm.R: I n  some markets not all of the systems are used. 

COM PONENT IDENT IFICAT ION 

T RADITIONAL NAME NEW NAM E  SAE J1930. ACRONYM 

AI R PUMP . . • . . . . . . . . .  . . . . . . .  . • • • •  . . • . . . .  SECON DARY AIR INJECTION PUMP . . . . . . .  AIRP 
AIR INJECTION SYSTE M . . . • . • . . . . . . . . . . .  SECON DARY AIR INJECTION SYSTEM . . . .  AIR 
AIR PUM P  CLUTCH . .  , . . . . . . . . . . . . . . • . . . .  SECON DARY AIR INJECTION 

MAGNETIC CLUTCH . . . . . . . . . . . . . . . . . . . . . .  AIRPC 
NON RETURN VALVE . . . . • • . • .  . . • . . . . . . . . .  SECON DARY AIR INJECTION 

CHECK VALVE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AIRC 
AIR SWITCHING VALVE . . . . • • . • . . . • . . . . . .  SECON DARY AIR INJECTION 

SWITCHING VALVE . . . . . . . . . . . . . . . . . . . . . . .  AIRS 
DE LAY VALVE . . . . • . . • • • • • . . . . . . . . • • • • . . • .  SECON DARY AIR 

INJECTION DELAY VALVE . . . . . • . . . . . . . . . . .  AIRD 
SOLENOID VACUUM VALVE . . . . • . . . . . . . . .  SECON DARY AIR INJECTION 

SOLENOID VACUUM VALVE . . . . . . . . . . . . . . .  AIRV 
AI R I NJECTION RELAY . . • . . . . . . . . • . . . . . . .  SECON DARY AIR INJECTION RELAY . . . . . .  AIRR 
EVAPORATIVE E MISSION CONTROL . . . . . •  EVAPORATIVE EMISSION 

CONTROL SYSTEM . . . . . . . . • . . . . . . . . . . . . •  EVAP 
PURGE CONTROL VALVE • . . . . • . • • . . . . • • . .  EVAPORATIVE EM ISSION CONTROL 

PU RGE CONTROL VALVE . . . . . . . . . . . . . . . . .  EVAPP 
EXHAUST GAS 
RECIRCULATION SYSTEM . . . . . . . . . . . . . • . .  EXHAUST GAS 

RECIRCULATION SYSTE M . . . . . • . . . . . . . . . .  EGR 
EXHAUST GAS RECIRCULATION VALVE . . .  EXHAUST GAS RECIRCULATION VALVE . . •  EGRV 
EGR VACU U M  SOLENOID VALVE . • • • . • . . •  EXHAUST GAS RECIRCULATION 

SOLENOID VACUUM VALVE . . . . • . . . . • . . . . .  EGRS 
EGR TE MPERATU RE SE NSOR . • . . . . . • • • . .  EXHAUST GAS RECIRCULATION 

TEM PERATU RE SENSOR . . . . . . . . . . . . . . . . .  EGRT 
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• EMISSION CONTROL 3.2 AND 4.0 LITRE 

SECONDARY AIR INJECTION (AIR) 

DESCRIPTION 

O n  USA specification vehicles AIR is used to assist catalyst 'l ight off'. 
Ai r is pumped into the exha ust manifolds (9 Fig . 1 ), mixi ng and oxidation takes place, the heat generated 
reduces the time for the catalyst to reach operating temperature. 
The mechanically driven rotary vane air pump (AIRP 4 Fig.1 ) has a magnetic clutch (5 Fig. 1 )  mounted 
u pon its d rive shaft. 
The cl utch enables the pump to be engaged or d isengaged u nder microprocessor control from the 
PCME via the Secondary Ai r Injection Relay (AIR R  8 Fig. 1 ) . 
The relay also drives the Secondary Air I njection Solenoid Valve (AIRV 6 Fig . 1 ). This valve controls a 
vacuum signal  to the Secondary Air I njection Switchi ng Valve (AIRS 2 Fig. 1 ), backing u p  the Secondary 
Air Inj ection Check Valve (AI RC 1 Fig. 1 )  and preventing backflow of exhaust gas to the AIRP when the 
AIRP is not operating. It also prevents air bei ng sucked i nto the exhaust system which would affect the 
oxygen sensor operation. 
The AIRS vacuum supply is routed from the i nlet manifold (7 Fig.1 ) through a delay valve (AIRD 3 Fig. 1 )  
and the AI RV to the AIRS. The AIRD retains sufficient vacuum signal d u ri ng short periods of high engine 
load operation to keep the AIRS open. 
AIR will be used for a period of time each time the engine is started. After a cold start, a few minutes; 
hot start, a few seconds. 
The AIR system will be turned off (by de-energizing the relay) if the engine speed exceeds 2500RPM d u r
i ng operation, to prevent overspeedi ng the pump. 
The relay d rive voltage is monitored by the On Board Diagnostic (OBD) system. 
Duri ng engine set up using JDS, the system will be tested by turning on the AIR and measuring the H02S 
feedback deflection. 

January 93 Issue 2 
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1 .  Secondary Air Injection Check Valve (AIRC) 
2. Secondary Air I njection Switching Valve (AIRS) 
3. Secondary Air I njection Delay Valve (AIRD) 
4. Secondary Air I njection Pump (AI RP) 
5. AIRP Magnetic Clutch (AIRPC) 

4 

6. Secondary Air I njection Solenoid Vacuum Valve (AIRV) 
7.  Manifold Vacuum 
8. Secondary Air I njection Relay (AIRR) output 
9. Exhaust Manifolds 

Fig.1 Secondary Air I njection System (AIR)  

For Torque Figures see Section 06 and the Table at the end o f  this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

SECONDARY AIR INJECTION PUMP 
(AIRP) 

RENEW 1 7.25.07 

Disconnect the battery earth lead. 
Disconnect the AIRP cable harness block con· 
nector. 
Slacken the clip securing the i nlet hose and d iscon· 
nect the hose from the AIRP (1 Fig. 1 ). 
Slacken the clip securing the outlet hose and dis· 
connect the hose from the AI RP (2 Fig. 1 ). 
U ndo the l ink arm adjuster n ut (3 Fig. 1 ). 
Undo but do not remove the l ink arm trunnion bolt 
(4 Fig . 1 ) .  
Slacken the l ink arm pivot bolt ( 5  Fig. 1 ). 
U ndo but do not remove the AIRP pivot nut / bolt 
(6 Fig. 1 ). 
Pivot the AI RP towards the engine. 
Remove the d rive belt from the AIRP pulley (7 
Fig. 1 ). 
Remove the l ink arm trunnion bolt and reposition 
the l ink arm. 
Remove the AIRP pivot nut / bolt. 
Remove the front spacer and the rear cone. 
Remove the AIRP assembly. 
Remove the n ut securing the AIRPC pu l Iey (S Fig.1 ). 
Remove the clutch plate (9 Fig. 1 ), remove the 
pulley retaining clip and remove the pul ley / bear
i ng assembly. 
Remove the clutch housing retaining circlip and re
move the housing. 
Clean the mating faces. 
Fitting a new AIRP is the reversal of the removal 
procedure. 

Fig. 1 

For Torque Figures see Section OB and the Table at the end of this Section 
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E MISSION CONTROL 3.� AND 4.0 LITRE 

AIRP MAGNETIC CLUTCH (AIRPC) 

RENEW 17.25.08 

Disconnect the battery earth lead. 
Undo the l ink arm adjuster nut (3 Fig. 1 ). 
U ndo but do not remove the l ink arm trunnion bolt 
(4 Fig.1 ). 
Slacke n the l ink arm pivot bolt (5 Fig. 1 ). 
U ndo but do not remove the AIRP pivot n ut I bolt 
(6 Fig. 1 ). 
Pivot the AIRP towards the engi ne. 
Remove the drive belt from the AIRP pul ley (7 
Fig.1 ). 
By retaining the AIRP shaft, slacken off and remove 
the AIRPC plate securing n ut (8 Fig. 1 )  and remove 
the plate. 
Remove the pulley retai ning circlip and withdraw 
the housing. 
Fitting a new AIRPC is the reversal of the removal 
p rocedure. 

AIRP DRIVE BELT 

ADJUST 17.25.13 

Slacken the l ink arm trunn ion bolt (4  Fig.1 ). 
Slacken the l ink arm pivot bolt (5 Fig. 1 ). 
S lacken the AIRP pivot n ut I bolt (6 Fig. 1 ). 
S lacken the l ink arm adj uster locknut (3 Fig.1 ). 
Adjust the l ink arm adjusting n ut to obtain the cor
rect belt tension, see DATA below. 
TIghten the l ink arm adjuster locknut. 
Tighten the remaining AIRP securi ng nuts/bolts. 

DATA 

BELT TENSION 

I nitial Tension (New Belt) 

Retension at ( M i n. Tension) 

Retension to (Service Tension ) 

CLAVIS Hz. 

260 

200 

240 

Fig. 1 

NEWTONS 

356 ± 22 

200 

3 1 2  ± 2 2  

Belt tension must always be measured at mid-point between water and a i r  pump pul leys. 

For Torque Figures see Section 06 and the Table st the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

AIRP DRIVE BELT 

RENEW 17.25.15 

Slacken the l ink arm adjuster locknut (3 Fig. 1 ). 
Slacke n  the l ink arm trunnion bolt {4 Fig. 1 ). 
Slacken the l ink arm pivot bolt (9 Fig.1 ). 
Slacken the AI RP pivot nut / bolt (6 Fig. 1 ). 
Pivot the AIRP towards the engine. 
Displace and remove the AIRP d rive belt. 
Fitting a new drive belt is the reversal of the re
moval procedu re. 
Adjust the l ink arm adjusting n ut to obtain the cor
rect belt tension, see DATA on page 17. 1-05. 
Tighten the link arm adjuster locknut. 
Tighten the remaining AI RP securing n uts/bolts. 

AIR CHECK VALVE (AIRC) 

RENEW 

See Fig. 2. 
Remove the AIRP 17.25.07. 

17.25.21 

Slacken the cl ip securing the hose to the AIRC and 
disconnect the hose from the valve. 
U ndo and remove the AI RC. 
Fitting a new AIRC is the reversal of the removal 
procedu re .  

AIR SWITCHING VALVE (AIRS) 

RENEW 

See Fig. 3. 

17.25.38 

Disconnect the vacuum hose from the AIRS valve. 
Slacken the hose to valve securing clips. 
Disconnect the AIRP to valve hose. 
Remove the AIRS valve. 
Fitting a new AIRS valve is the reversal of the re
moval procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRt: 

AIR DELAY VALVE (AIRD) 

RENEW 

Note the orientation of the valve. 

17.25.39 

Disconnect the vacuum hoses from the valve. 
Remove the valve. 
Fitting a new AIRD valve is the reversal of the re
moval procedure. 

AIR SOLENOID VACUUM VALVE (AIRV) 

RENEW 17.25.47 

Note positions and disconnect the vacuum hoses. 
Disconnect the AIRV ca ble harness block con
n ector. 
Remove the screw (1  Fig. 1 )  securing the valve and 
remove the valve. 
Fitting a new AIRV is the reversal of the removal 
procedure. 

PRIMARY AIR DEUVERY PIPE 

RENEW 

Disconnect the battery earth lead. 
Remove Air Cleaner assembly 1 9.'  0.05. 
Depressurise fuel system 1 9.50.02. 

1 7.25.57 

Release EGR transfer pipe I i nlet manifold union 
n ut. 
Release transfer pipe I EGRV u nion n ut, displace 
pipe for access. 
Remove i nduction manifold 30. 15.01 . 
Release air  feed hose I non return valve securing 
clip and remove hose from non return valve. 
Displace and remove sec u ring clip. 
Remove non return valve. 
Release primary to secondary air delivery pipe 
union n ut. 
Remove primary air  pipe I water pipe mounting 
bracket securing bolts, remove pipe. 
Fit and align new primary air pipe, loosely fit pri
mary I secondary pipe u nion n ut. 
Fit and tighten pri mary air pipe/Water pipe secur
ing bolts. 
lighten primary I secondary pipe union n ut. 
Reverse the strip procedu re to complete the re-as
sembly. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

SECONDARY AIR DELIVERY PIPE 

RENEW 

Disconnect the battery earth lead. 
Remove wiper a rm 84.1 5.01 
Remove wiper motor 84. 1 5.1 2 

17.25.58 

Release EGR transfer pipe I i n let manifold union 
n ut. 
Release transfer p ipe I EGR valve u nion n ut. 
Reposition p ipe for access. 
Release secondary I p ri mary a i r  p ipe u nion n ut. 
Release secondary pipe I exhaust manifold deliv
ery pipe u nion nut, remove p ipe. 
Fit and al ign new secondary a i r  delivery pipe, en
gage u nion n ut to p ri mary pipe. 
Fit and tighten secondary air  p ipe to exhaust mani
fold del ivery pipe u nion nut. 
lig hten secondary to primary pipe u nion n ut. 
Reverse strip p roced u re to complete re-assem bly. 

REAR EXHAUST MANIFOLD AIR DELlV
ERY PIPE 

RENEW 17.25.60 

Release secondary a i r  delivery pipe I rear exhaust 
manifold a i r  pipe, release front and rea r  exhaust 
manifold a ir  p ipe u nion n uts. 
Remove pipe assembly. 
Release front to rear a i r  pipe un io n  and p lace the 
rear pipe aside. 
Fit new rear  pipe to front p ipe leaving union n ut 
loose. 
Fit manifold pipe assembly to exhaust manifolds 
and secondary air p ipe un ion, tighten secondary 
a i r  p ipe u nion. 
Final ly tighten two u nions on the front pipe and the 
rea r  p ipe I manifold union. 

FRONT EXHAUST MANIFOLD AIR DELIV
ERY PIPE 

RENEW 17.25.59 

Release front a i r  delivery pipe I exhaust manifold 
u nion n ut. 
Release front a i r  delivery pipe I rear p ipe union n ut, 
remove front a i r  delivery pipe. 
Reverse the procedu re to fit new p ipe, tighten the 
front p ipe I rea r  p ipe u nion fi rst. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 

1 7.1  - 8 

J11 1.19 

Jt7 14() 

August 92 

www.JagDocs.com



EMISSION CONTROL 3.2 AND 4.0 LITRE 

CRANKCASE VENTILATION SYSTEM (CV) 

DESCRIPTION 

To ensure that piston blow by gases do not escape from the engine crankcase to atmosphere, a depress
ion is maintained in  the crankcase under al l  operating conditions. 
This is achieved by scavenging from the crankcase and the camshaft cover (1 Fig. 1 )  via the oil sump fil ler 
tube (2 Fig. 1 ). 
The crankcase and camshaft cover emissions that are co llected are then fed into the engine i ntake mani
fold at part throttle throug h a restrictor (6 Fig.1 ), and into the air intake e lbow (5 Fig. 1 )  at full throttle. 

During part throttle operation, air is drawn from the air i nlet elbow (5 Fig. 1 )  a long the full throttle 
breather hose in direction marked (9 Fig.1 ), the crankcase depression required is balanced by the part 
throttle restrictor (6 Fig. 1 )  and the fu ll th rottle orifice in  the in let el bow. 
U nder ful l  throttle conditions, gases are d rawn into both the inlet manifold through the part throttle re
strictor and the i nlet elbow orifice, (Ful l  throttle flow direction 1 0  Fig. 1 ). 
To prevent possible icing up of the part throttle restrictor during cold weather, the restrictor is water 
heated. Additiona lIy, an electrical breather heater element (3 Fig.1 ), located i n  the hose connected from 
the oil fil ler tube and the air intake elbow, provides heating for air or gases passing through the hose. 
The heater element is controlled by a thermal switch via a relay. 

August 92 
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1 .  Camshaft cover 
2. Oil  fi l ler  tube 
3. Heater element 
4. Hose connection 
5. Air i ntake elbow 

J1'-131 

6. Part throttle restrictor housing 
7. Coolant from thermostat 
8. To coolant hose 
9. Part load 

10. Ful l load 

Fig . 1  Crankcase Ventilation System (CV). 

For Torque Figures see Section 06 and the Table at the end ofthis Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

CV PART THROITLE RESTRICTOR 
HOUSING 

RENEW 17.10.12 

CAUTION: This Operation must only be carried 
out on a cold or cool engine. 

Carefu lly remove and refit the pressure cap from 
the remote header tank to release coolant syste m 
pressure. 
Slacken the housing to breather pipe hose c l ip  ( 1  
Fig. 1 )  and disconnect breather hose from the hous
i ng. 
Remove the bolts securing the housing (2 Fig. 1 )  
and displace the housing above engine level for ac
cess. 
Remove and d iscard the housing gasket. 
Slacken the coolant hose clips and d isconnect the 
hoses from the housing. 
Position the hoses above engine level to prevent 
spi llage. 
Remove the housing (3 Fig. 1 ) .  
Clean the in let ma nifold gasket face. 
Fitting a new housi ng is the reverse of the removal 
proced ure, ensuring that the coolant is topped up 
to the correct level.  

CV HEATER ELEMENT 

RENEW 17.10.13 

Disconnect the heater element cable harness block 
connector. 
Slacken the breather hose to element securing Clip 
(1 Fig.2) and d iscon nect the hose from the element 
(3 Fig.2). 
Slacken the i ntake elbow to heater element hose 
securing cli p (2 Fig.2). 
Disconnect the hose (4  Fig.2) and remove the 
heater element (5 Fig.2). 
Fitting a new element is the reversal of the removal 
procedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

CV HOSE - HEATER ELEMENT TO INTAKE 
ELBOW 

RENEW 17.10.14 

Slacken the c l ip  securing the hose (4 Fig. 1 )  to the 
breather heater and disconnect the hose from the 
heater assembly. 
Slacken the clip securing the hose to the intake 
elbow and remove the hose from the elbow. 
Remove the clips from the hose. 
Fitting a new hose is the reverse of the removal 
p roced ure. 

CV HOSE - FILLER TUBE TO HEATER EL
EMENT 

RENEW 17.1 0.15  

S lacken the cli p securing the hose (3 Fig." to the 
o i l  fi ller tu be and disconnect the tube from the 
tube. 
Slacken the clip securing the hose to the part 
throttle control orifice housi ng and disconnect the 
hose from the housing. 
S lacken the c l ip  securing the hose to the heater el
ement. 
Disconnect and remove the hose from the element. 
Remove the cl ips from the hose. 
Fitting a new hose is the reversal of the removal 
p rocedure 

CV HOSE - CAMSHAFT COVER TO OIL 
FILLER TUBE 

RENEW 17.10.10 

Release cl ip securing hose to cam cover, remove 
hose from cam cover tube. Remove hose clip. 
Release clip  securi ng hose to oil fil lertube, remove 
hose from oil fi ller tube. Remove hose clip. 
Displace hose from manifold. 
Fitting a new hose, reverse the procedure. 

3 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 

January 93 Issue 2 
17.1 - 1 1 

1 



EMISSION CONTROL 3.2 AND 4.0 LITRE 

EVAPORATIVE EMISSION CONTROL SYSTEM (EVAP) 

DESCRIPTION 

In order to accommodate up to 1 0% fuel expansion, the maxi mum fuel level is l imited by covering va
pou r vent pipes located at the maximum fuel level and l i nked to the fi l ler neck via an el bow on the top 
of the tank. The fuel fi ller tube entering the tank at a lower level than the vent pipes. 
In vehicle use, the fuel tank is vented through a system of vapour pipes and a l iquid / vapour separator 
to an activated charcoal canister (1 Fig. 1 )  located under the left-hand front wheel arch. The flow of va
pour to the canister is controlled by a Rochester tank pressu re control valve (2 Fig. 1 ) . 
The Tank Pressure Control Valve is a three function valve, when the engine is not running the valve func
tions as a pressu re relief valve, l imiti ng the tank pressure to about 1 .0 Ib / in2• If the fuel in the tank is 
cooling down, an um brella check valve prevents negative pressure which would col lapse the tank. 
With the engine running a manifold vacuum signal is connected to the valve diaphragm, opening the 
valve and reducing the fuel tank pressure to near zero. 
Further fuel tank over pressure safeguards are provided by the fuel cap and the evaporative loss flange 
assembly (Section 1 9). 
The vapour adsorbed by the activated charcoal in the canister is purged by engine vacuum via an electri
cally (mark / space ratio) operated Purge Control Valve (EVAPP) (3 Fig. 1 )  which is controlled by the Pow
ertrain Control Module (PCME). 
The rate of purge flow is dependent u pon engine speed and load. 
Canister purging commences a short time after H02S closed loop operation is initiated. 

1 .  Charcoal Canister 
2.  Tank Pressure Control Valve 
3. Electrical Purge Control Valve (EVAPP) 
4. Inlet Manifold 

Fig.1 Evaporative Emission Control System (EVAP). 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• EMISSION CONTROL 3.2 AND 4.0 LITRE 

EVAP CHARCOAL CANISTER 

RENEW 17.15.13 

Jack up the front of the vehicle and support on one 
stand. 
Remove the left-hand front road wheel. 
Remove the under arch access cover. 
Remove spoi ler undertray. 
Note the positions of the hoses that connect to the 
Tank Pressure Control Valve and those to the can
ister stub pipes. 
Reposition Tank Pressure Control Valve hose to 
canister securing clip and remove hose from can
ister. 
Reposition hose / Tank Pressure Control Valve as
sem bly for access. 
Reposition Purge Control Valve (EVAPP) hose to 
canister securing clip and remove hose from ca n
ister. 
Reposition hose / EVAPP assembly for access. 
Remove multi-plug mounting bracket/canister se
curing bolt, reposition bracket. 
Remove ha rness securing clip / canister securing 
bolt, reposition harness. 
Remove remai ning canister securing bolt, displace 
canister. 
Reverse the proced ure to fit a new charcoal can
ister. 

TANK PRESSURE CONTROL VALVE 

RENEW 17.15.41 

Jack up the front of the vehicle and support on one 
stand. 
Remove the left hand front road wheel. 
Remove the under arch access cover. 
Reposition Tank Pressure Control Valve hose to 
canister securing clip and remove hose from ca n
ister. 
Reposition hose to valve securing cl ip and discon
nect hose .. 
Reposition vapour pipe to valve hose securing cl ip 
and disconnect hose. 
Disconnect in let manifold vacuum to Tank Pres
sure Control Valve hose a nd remove valve. 
Fitting a new Tank Pressure Control Valve is the re
verse of the a bove procedure, make sure that the 
valve is fitted the correct way round. 

N.gm: Vehicles that a re not fitted with a n  Evapora
tive Loss Control system: The Tank Pres
sure Control Valve is located in  the luggage 
compartment. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 snd the Table st the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

EVAP PURGE CONTROL VALVE (EVAPP) 

RENEW 17.15.30 

The purge control valve is fitted in the l ine of the 
vacuum hose between the charcoal canister and 
the engi ne. 
Jack up the front of the vehicle and su pport on one 
stand. 
Remove the left hand front road wheel. 
Remove the under arch access cover. 
Reposition Tank Pressure Control Valve to charcoal 
canister hose securing cl ip, disconnect hose from 
canister. 
Reposition Tank Pressu re Control Valve/hose as
sembly for access. 
Reposition EVAPP hose I canister securing cl ip and 
remove hose from canister. 
Reposition cli p  and remove hose from valve. 
Disconnect harness I EVAPP multiplug. 
Reposition engine purge hose to EVAPP securing 
clip and d isconnect hose from EVAPP. 
Remove EVAPP. 
Fitting a new EVAPP is the reverse of the above pro
cedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

EXHAUST GAS RECIRCULATION SYSTEM (EGR) 

DESCRIPTION 

High combustion temperatures cause 'oxides of nitrogen' (NOx) to be formed. 
The catalytic converter oxidises carbon monoxide (CO) and hydrocarbons (HC) and reduces oxides of 
n itrogen. See Heated Oxygen Sensor description. 
The EGR Valve controls the flow of exhaust gases between the exhaust and in let manifolds. Flow 
through the valve is proportional to exhaust back pressure, which is itself proportional  to engine load. 

The i ntroduction of exhaust ( inert) gas into the cyl inder lowers the peak combustion temperature by re
d ucing the volume of mixture to be burnt and effectively reduces the nitrogen-oxide content of the ex
haust. 

The PCME controls and monitors the operation of the EGR System. EGR is turned on when required 
by switching the solenoid vacuum valve (EGRS), the valve applies manifold vacuum to the EGR valve 
diaphragm. 

The operation of the EGR system is control led by the Powertrai n  Control Module, when the coolanUem
perature exceeds 60°C. EGR is operational within a load I speed envelope, which excludes idle and ful l  
load, i n  the engine speed range 1 00()-4()OO RPM. 

The exhaust gas flow is detected by a temperature sensor (EGRT) mounted in  the gas stream j ust before 
the exhaust gas enters the i nlet manifold. 

The On Board Diagnostic (OBO) System monitors the EGRT and registers a fau lt condition if the tem
perature is outside of the expected range i.e. too hot or too cold. 

1 2 8 

0 0 0 

7 

4 6 JI7- 133 

1 .  Exhaust manifold 5. EGR Solenoid Vacuum Valve (EGRS) 
2 .  EGR Valve (EGRV) 
3.  Powertrain control module (PCME) 
4. EGR temperature sensor (EGRT) 

6. EGR adaptor 
7 .  I nlet manifold 
8. EGR transfer p ipe 

Fig. 1 Exhaust Gas Recirculation System (EGR). 

For Torque Figures see Section 06 snd the Tsble st the end of this Section 
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EMISSION CONTROL 3 .2 AND 4.0 LITRE 

EGR FAULT DIAGNOSIS 

DESCRIPTION 

There are three instances when the PCME wi l l  flag a Malfunction Indicator Lam p  (M IL) 'CHECK ENGINE' 
warning. 
1 .  Temperature too high i n  the EGR system. The PCME wil l  shut down the system and flag the fault. 
2. EGR system not operating in correct load / speed ra nge. The PCME wi l l  flag the fau lt. 
3. EGR system operating at too Iow a temperature. The PCM E  wi l l  shut down the system and flag 

the fault. 

�: The Diagnostic Trouble Codes (DTC) applicable to the EGR system are 37 and 39. DTC code 37 
looks for PCME output. Fault code 39 looks at system operation, i .e. flowi ng / not flowing when 
it shou Id be. 

J DS will test the EGR function as part of the engine set up procedu re, the operator being asked to raise 
the engine speed to 2000 RPM in neutra l. The EGR wi l l  be turned on and the temperature rise measured 
at the sensor. 

EGR Valve Diaphragm Check 

Note: A split or porous diaphragm is the usual cause of EGR valve fai lure. 

Remove the vacuum pipe from the EGR valve. 
From underneath the valve, push up and hold the diaphragm in position. 
Block off the vacuum pipe outlet. 
Release the diaphragm; it should remain where it is. If it does not, a ir  is escaping through the dia
phragm. Renew the EGR valve. 

EGR VALVE (EGRV) 

RENEW 17.45.01 

Disconnect the vacuum hose (1 Fig. 1 )  from the 
EGRV stub pipe. 
Remove the nuts (2 Fig. 1 )  securing the EGRV, re
move the valve. 
Discard the gasket. 
Fit a new gasket, fit and align the new EGRV and 
tighten the securing nuts. 
Reconnect the vacuum pipe. 

EGRV GASKET 

RENEW 17.45.02 

Remove the EGRV 1 7.45.0 1 .  
Discard the gasket. 
Clean the mating faces. 
Fit a new gasket, fit and align the EG RV, fit and 
tighten the securing nuts. 
Reconnect the vacuum pipe. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EGRV HOUSING 

RENEW 17.45.03 

Slacken the EGRV housi ng u nion nut (Fig.1 ). 
Remove the EGRV 17.45.01 . 
Discard the gasket (Fig.1 ). 
Remove the EGRV housing and discard the gasket 
(Fig.1 ). 
Remove the transfer pipe u nion gland and discard 
the housing. 

Fitting the new housing is the reversal of the re
moval procedure. 

EGRV HOUSING HEAT SHIELD TO MANI· 
FOLD GASKET 

RENEW 17.45.05 

lift the front of the vehicle and support on two 
stands. 
From below, slacken the EGRVtransfer pipeto inlet 
manifold housing securing n ut a nd reposition the 
pipe from the housing. 
From within  the engine bay, slacken the transfer 
pipe to EGRV housing u nion n ut. 
Reposition the transfer pi pe onto the cam cover for 
access to the exhaust manifold heat shield. 
Slacken and remove the nuts securing the EGRV, 
remove the valve from the studs and the EGRV to 
housing gasket. 
Remove the housing and discard the gasket. 
Remove the heat shield securing bolts and remove 
the heat shield. 
Remove and discard the heat shield to exhaust 
manifold gasket. 

Reverse the removal procedure to replace the 
gasket. 

EGR SOLENOID VACUUM VALVE (EGRS) 

RENEW 17.45.06 

Disconnect the EGRS harness multi-plug. 
Note the positions of the vacuum hoses. 
Disconnect the vacuum hoses from the EGRS. 
Remove the screw securing the EGRS to its 
bracket. 
Remove the EGRS (Fig. 2). 

Reverse the removal proced ure to fit the new 
EGRS. 

Fig. 1 

Fig. 2 

For Torque Figures see Section OS and the Table at the fimd of this Section 
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EGR TRANSFER PIPE 

RENEW 17.45.1 1  

Disconnect the battery earth lead. 
Release the EGR valve to transfer pipe union nut. 
Release the in let manifold to transfer pipe union 
nut. 
Raise the front of the vehicle and support on two 
stands. 
From below, jack up rear of engine for access to 
transfer pi pe. 
From above, disconnect oxygen sensor heater 
multi-plug. 
U ndo the d ipstick tube I multi-plug mounti ng 
bracket securing bolt, repOSition the mUlti-plug 
bracket for access. 
Reposition engine oi l  d ipstick 'P' clip. 
Undo and remove starter solenoid terminal secur
i ng nut, disconnect solenoid to generator lead. 
Disconnect starter motor l ink lead mUlti-plug. 
Release engine injection harness securing tie 
strap, d isplace harness for access. 
Displace bulkhead harness. 
Carefully displace and remove transfer pipe. 
Carefully al ign a nd fit new transfer pipe, ensure 
that harnesses etc are not trapped. 
Reverse the remainder of the removal procedu re 
for the remaining re-assembly. 

EGR TEMPERATURE SENSOR (EGRT) 

DIAGNOSTIC CHECK 

Remove the sensor from its housing 1 7.45.08. 
The EGRT should be tested in boi l ing water. 
E nsure that only the lower part of the component 
is i mmersed. 
The temperature of the component should be 
measured with an accu rately cal ibrated thermom
eter, (e.g. mercu ry I glass) make sure that the tem
perature of the component has stabil ised. 
Using a digital multimeter set to ohms, measure 
the resistance across the connector blades. 
Compare the reading obtained to Fig. 2 the resis
tance should be within the band. 
If the reading falls outside the band, re-check tem
perature and resistance measurement. 
Reject components which fal l  outside of the toler
ance. 

1 .000 

E i � 

100 

3 ,0 c: i 
:! 

Fig. 1 

Temperature deg.C 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EGR TEMPERATURE SENSOR (EGRT) 

RENEW 17.45.08 

Remove Intake E lbow 1 8.40. 1 3  
Remove Intake E lbow / Throttle Hose 1 8.40. 1 4  
Disconnect the EGRT mUlti-plug. 
Slacken and reposition purge pipe hose clip for ac
cess. 
Remove EGRT. 
Reverse the procedure to fit the new EGRT. 

EGR TEMPERATURE SENSOR HOUSING 

RENEW 17.45.09 

EGR TEMPERATURE SENSOR HOUSING 
GASKET 

RENEW 17.45.10 

Remove Intake E lbow 1 8.40.1 3. 
Remove Intake Elbow / Throttle Hose 1 8.40. 1 4. 
Remove Oi l Filter Cartridge 1 2.60.04. 
Disconnect EGRT multi-plug. 
Slacken clip securing purge pipe hose to housi ng 
stub, remove hose and clip. 
Release EGR transfer pipe / housing union nut. 
Release housing to manifold secu ring bolts, re
move housing. 
Remove distribution plate from housing and clean 
al l  gasket faces. 
Remove housing to transfer p ipe adaptor. 
Remove EGR temperature sensor from housing. 
Discard the old housing. 
Reverse the procedu re to fit the new housing. 
Use new gaskets. 

�: Use Hermetite exhaust jointing compound 
on the temperatu re sensor and pipe 
adaptor threads. 
Wipe off the surplus after tightening the 
joints. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HEATED OXYGEN SENSOR (H02S) 

DESCRIPTION 

The H02S is mounted in the exhaust pipe after the first catalyst. 
It controls the i njector 'on time', either lengthening or shortening the mapped pu lse width to achieve 
an air I fuel ratio of lambda 1 .0 ( 1 4.7 : 1 ) . 
One part of the ceramic body of the H02S is located in the path of the exhaust gas, and the other is in  
contact with ambient air. The surface of  the cera mic body (zirconium dioxide) is provided with elec
trodes made of a thin gas-permeable platinum layer. 
The ceramic material used in the sensor begins to cond uct oxygen ions at a temperature of approxi
mately 300°C. An internal heater is used to bri ng the sensor up to temperatu re quickly. 
The sensor output varies according to the oxygen levels at the am bient air  and exhaust sides of the sen
sor. 
When the AFR is richer than lambda 1 .0 the voltage output is high (about 800mV) and when the AFR 
is leaner tha n lambda 1 .0 the output voltage is low (about 200mV). 
The PCME receives the H02S signal and conti nual ly switches the fuell ing rich, lean, rich in response to 
the H02S signal changing. 
Catalytic converters are fitted into the exhaust system to oxidise carbon monoxide (CO) and hydrocar
bons (HC) and red uce oxides of n itrogen (NOx) emissions. Very close AFR control is required to optimise 
emissions. Fou r ceramic monolith converters are mounted in the exhaust system, one pair in the down
pipe close to the engine and two in an underbody location. 
U nleaded fuel m ust be used on cata lyst eq ui pped vehicles and labels are displayed to indicate this. The 
fi l ler neck is designed to accommodate un leaded fuel pump nozzles only. 

Nm: The procedu re for renewing down-pipe and u nder-floor catalytic converters and details of the 
various catalytic converter and exha ust systems is detai led in  Section 30. 

HEATED OXYGEN SENSOR (H02S) 

RENEW 18.30.20 

Disconnect the battery earth lead. 
Disconnect the H02S harness m ulti-plug (heater 
supply) and single connector (sig nal lead) at the 
connector bracket mounted on the engine oil dip
stick tube. 
Release the harness from the retaining cl ip. 
Raise the vehicle on a ram p. 
U nscrew and remove the H02S from the downpipe 
catalyst assembly. 
Clean the downpipe aperture. 
The threads of the new H02S should be ready 
greased, fit the H02S and tighten. 
Lower the vehicle. 
Position the H02S connectors in the bracket and 
re-connect the harness. 
Refit the harness to the retaining clip. 
Connect the battery earth lead. Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ON BOARD DIAGNOSTIC SYSTEM (OBD) 

DESCRIPTION 

I n  the event of an engine ma nagement fault detected by the OBD system occurring the Malfunction I ndi
cator Lamp (M IL) will be i l lumi nated and display 'Check Engine'. 
When a fa u lt has been Signalled the l ikely area responsible for the malfunction can be indicated when 
the vehicle is stationary. Switch off the ignition, wait at least 5 seconds then turn the ignition switch 
to position '11' (do not start the engine). Press the Vehicle Condition Monitor (VCM) button,  this action 
will cause the VCM Itrip computer d isplay to i l luminate the applicab le 'Diagnostic Trouble Code' (DTC). 
Al l  DTC codes are, when triggered, stored in the PCME memory. In addition, the MIL is i l luminated, and 
will remain i l lumi nated (when the ignition is switched on) until the fault is rectified and the PCME mem
ory is clea red by JDS or by grounding the relevant CM pin (see notes below for exceptions). The DTC 
codes are displayed i n  order of priority, one at a time. The next code is only displayed when the preced
i ng one is rectified or cleared. 

�: 1 .  Non-USA Catalyst Specification: Only the following DTC codes will cause the MIL l ight to i l
l uminate - 1 2, 1 4, 1 6, 17, 1 8, 1 9, 68, 23, 26 and 44. The warn ing lamp will  not remain i l luminated 
after the next ignition on I off cycle, un less the fau lt is stil l  present. 

2. Non-Catalyst Specification: DTC code 1 1  will be avai lable, otherwise as Non-USA Catalyst 
Specification except that codes 23, 26 and 44 are not active. 

JDS DIAGNOSTIC TROUBLE CODE FAULT DIAGNOSIS 

DESCRIPTION 

J DS can be used i n  EMS Diag nostic mode to trace 'hard' faults. I n  addition, information aboutthe natu re 
of intermittent faults is avai lable, J DS wil l  provide details ofthe mode of failure and numberof previous 
occurrence to a maximum of 1 5. 

A typical operator's message would be: 

The following code is intermittent: 

FF44 - H02S circuit 
Fuel mixture RICH 
Number of previous occurrences : 3 

Diagnostic Trouble Codes 
For information available relative to each code, see following page. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Diagnostic Trouble Codes continued: 

OTC 44. 

OTC 24. 

OTC 1 2. 

OTC 33. 

OTC 1 4. 

OTC 1 7. 

OTC 89. 

OTC 26. 

OTC 37. 

OTC 22. 

OTC 23. 

OTC 46. 

FF44 - H02S circuit 
Fuel mixture RICH 
or 
Fuel mixture WEAK 

FF24 - lA d rive circuit 
H IG H  voltage out of l imits 
or  
LOW voltage out of l imits 

FF1 2 - MAFS circuit 
Sensor out of range : H IGH 
or  
Sensor out of range : LOW 

FF33 - FI drive circuit 
H IG H  voltage out of l imits 
or 
LOW voltage out of l imits 

FF14 - ECTS circuit 
OPEN CIRCUIT fault detected 
or 
SHORT CIRCU IT fault detected 
or 
H ig h  i mpedance sensor 

FF17 - TPS circuit 
OPEN CIRCUIT or SHORT CIRCUIT detected 

FF89 - EVAPP circuit 
H IG H  voltage out of l imits 
or  
LOW voltage out of  l imits 

FF26 - Air leak 
F uel mixture WEAK 

FF37 - EGRS drive circuit 
H IG H  voltage out of l imits 
or  
LOW voltage out of l imits 

FF22 - H02S Heater relay circuit 
H IG H  voltage out of l imits 
or 
LOW voltage out of l imits 

FF23 - Fuel sup ply 
Fuel mixture RICH 

FF46 - IACV circuit, coi l 1 .  
H IGH voltage out of l imits 
or 
LOW voltage out of l imits 

(continued . . . .... ) 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Diagnostic Trouble Codes continued: 

DTC 47. 

DTC 48. 

DTC 1 1 . 

DTC 69. 

DTC 16. 

DTC 66. 

August 92 

FF47 - IACV circuit, coi l 2. 
H IGH voltage out of l imits 
or 
LOW voltage out of l imits 

FF48 - IACV position error 
Valve OPEN when engine HOT 
or 
Valve CLOSED when engine COLD 

FF1 1 - MAFS idle trim 
potentiometer circuit 
HIGH voltage out of l imits 

FF69 - PNPS circuit 
DRIVE i nput detected during cranki ng 

FF16 - IATS circuit 
OPEN CIRCUIT fault detected 
or 
SHORT CIRCUIT fault detected 

FF66 - AIRR circuit 
H IGH voltage out of l imits 
or 
LOW voltage out of l imits 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DTC FAULT INVESTIGATION FLOW DIAGRAMS 

DESCRIPTION 

On the following pages, fault investigation flow d iagrams a re provided for each of the DTC codes. The 
flow diagrams are written to assist the tech nician to find the correct reason for the DTC being flagged. 
The component named by the code e.g. 'DTC 1 4  Engine Coolant Temperature Sensor (ECTS) circuit' lo
cates the area of the fau lt, and should not be taken as faulty u ntil the appropriate checks have been car
ried out. 
In some cases the q uestions may be answered without resort to use of equi pment, in most cases, the 
simplest I most likely reasons wi l l  be at the top of the d iag ram. 
Before com mencing fa ult investigation the basic operation and set-up should be checked to ensure that 
engine misfi re or other basic problems are not causi ng the DTC to be flagged. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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15CU DTC 1 1  Mass Air Flow Sensor (MAFS) Idle 
trim poentiometer circuit (Non catalyst only). 

This DTC looks for the Idle (mixture' Trim Potentiometer 
out of normal operating range. 

OTe 11 MAN lde 1Hm 
l'atenIIo_ 

PouIbIe Intermittent 
Mutt 

NO 

Issue 2 

Repair Intermlttentfadt 1------1 ...... ----... 

OK 

ldeTrlm � 
f ..... RBEW MAf'8 

REseT DTC and cIIeck for 
reauellW 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 
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15CU DTC 12 Mass Air Flow Sensor (MAFS) Circuit. Signal out of range. 
This OTC looks for MAFS signal out of normal operating range. Issue 3 

NO 

Salt contamination? 
RENEW MAFS 

Cbeck CKPS, limIng 
Ring. and Tooth to 

s.-rGap. 
HT performance 

Hemull/MAFS fault. 
REPAIR 

MAFS faRed 8acIIon 18 
diagnoatic check. RENEW MAFS 

DIy outthe /Idr Intake 
System. 

Carefully deen out 
Blockage 

Repair Ignition Faults 

RESET DTC end check for 
.e_ 

For Torque Figures see Section 08 and the Table at the end of this Section 

• 

17.1 - 26 
Issue 2 January 93 



EMISSION CONTROL 3.2 AND 4.0 LITRE 

1 5CU DTC 1 4  Engine Coolant Temperature Sensor (ECTS) Circuit. 
This DTC looks for the ECTS resistance out of range or static during engine warm up. 

August 92 

REl'EW ECT8 

Reconnect 

Rec:tlfy Indimed Fault 

Repair Intermittent fault 

Top up Coolant to correct 
level 

Ranew TberInOlUt 

Issue 2 

RESET DTC and cMcII for 
�nce 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1 5CU DTC 1 6  Intake Air Temperature Sensor (lATS) Circuit. 
This DTC looks for IATS resistance out of range Issue 2 

OK 

RENEW IATS 

Reconnect 

Rectify Indicated Fault 

Repair intennlttent fault 

RESET DTC and check for 
recurrence 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1 5CU DTC 17 Throttle Position Sensor (TPS) Circuit. 
This DTC looks for TPS resistance out of range. 

DTC 17 TPS 

NO 

NO 

OK 

RENEW TPS  

Reconnect 

Check drive for wear 
Repair/Correct 

RESET TPS 

Rectify Indicated Fault 

Issue 3 

IEIET DTC .nd check for 
reaJIT8IIC8 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1 5CU DTC 18 Throttle Position Sensor (TPS) I Mass Air Flow Sensor 
(MAFS) Calibration 
This DTC looks for high TPS signal voltage at low air flow. 

DTC 18 TPS/MAFS 
Calibration 

May be an Intermittent 
Fault on either the TPS or 

MAFS drculte I 

TPS O/P High. 
Check drive and wiring 

Harneu/MAFS fault. 
REPAIR 

MAFS failed Section 18 
diagnostic check 

RENEW MAFS 

Rectify Air Leak 

Rectify 

Repair Fault 

For Torque Figures see Section 06 and the Table at the end of this Section 
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15CU DTC 19 Throttle Position Sensor (TPS) I Mass Air Flow Sensor 
(MAFS) Calibration. 

This DTC looks for low TPS signal voltage at high air flow. 

DlC 19 TPSIMAFS Calibration 

FAULT 

Intermlttem fMllt 
check 

HARNESS/TPS .nd MAFB 

Repair Fault 

Herneu l MAFS f.uIt. 
REPAIR 

Intermittent fault check 
HARNESS/TPS and MAFB 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1 5CU DTC 22 H02S Heater Relay Circuit. 

This DTC looks for the relay load on the PCME 

OTC 22 H02S Heater Relay Drive 

YES 

YES 

H02S relay faulty ? (receiving 
signal but not operatingll 

NO 

YES 

Investigate h.rn .... fault 
between PCME and 

H02S relay base 

Trace fault to obtain 12V supply 

Renew H02S Relay 

Issue 2 

Renew PCME 

RESET DTC and check for 
recurrence 

For Torque Figures see Section 06 and the Table at the end of this Section 
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15CU DTC 23 Fuel Supply (Rich Running). 

This DTC looks for poor feedback control in rich direction. 

�: This DTC is diagnosed 
by the H02S correction to the 
Main Fuel Map. 

WIIIIout VIocutn PIpe 
........ 3.0 .... 

YES 

OK 

DTC 23 
Fuel Supply 

tRkll llunlllngl 

NO 

For Torque Figures see Section 06 and the Table at the end of this Section 
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15CU DTC 24 Ignition Amplifier Drive Circuit. 
This DTC looks for PCME output to iginition amplifier module. 

DTC 24 I_loo Amplifier Drive 

Repair Fault 

Re.- AmpIilierl 

NO 

For Torque Figures see Section 06 and the Table at the end of this Section 
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for recurrence 
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• EMISSION CONTROL 3 .2 AND 4.0 LITRE =4�,--------------------------------------------------------------------

1 5CU DTC 26 Air Leak (Weak Running). 
This DTC looks for poor feedback control in lean direction 

This DTC is diag
nosed by the H02S 
correction to the 
Main Fuel Map. 

DTC 28 AIr Leak 
1W .... llunnlng) 

YES 

Issue 3 

Air Pump works 
for a short period 
after each Hot 
Start, following a 
cold start it will 
work for several 
minutes. 

"""* AIR Syatem fMIIt 1-------.., 

YES 

NO 

YES 

,. Leall lnto Induction 1----.., .. 
System. 

8ee Notel 

�: Air leaks into the induction system: 

1 .  Vacuum pipe to Air Conditioning System 
2. Vacuum Pipe to EGRV (where fitted) 
3. EGR Transfer Pipe at Valve or Inlet Manifold (where fitted) 
4. In let Manifold Joint Faces. 
5. Damaged Intake E lbow or Houses. 
6. EVAP Vapour Pipe to Inlet Manifold. 
7. Engine Breather System I Dipstick Tube etc. 
8. Leak in  AIR system. 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 17.1 - 35 
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1 5CU DTC 29 Powertrain Control Module Engine (PCME) 

This DTC checks the microprocessor ROM functions 

Internal PCME Fault 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1 5CU DTC 33 Fuel Injector (FI) Drive Circuit. 

This DTC checks for PCME output to FI 

DTC 33 
fI Drive Fault 

OK 

Renew PCME 

NO 

Repair FMIIt 

Repair JDS dl8(I.-ed 
fault 

For Torque Figures see Section 06 and the Table at the end of this Section 

17.1 - 37 

Issue 3 

RESET DTC 8IId check for 
rean-eRCe 



EMISSION CONTROL 3 .2 AND 4.0 LITRE 

1 5  CU DTC 34 Fuel Injector (FI) Leakage. 

This DTC is checking for dribbling FI 

DTC 34 
F1 leakage 

YES 

Check the FI for Leakage. 11ft the Fuel 
Rail and Pre .. urize by operating the 
Ignition ON/OFF two or three times 

Renew FI as Necessary 

Reconnect 

Renew EVAPP 

li'ace Fault and Repair 

Issue 2 

RESET DTC end check for 
recummce 

For Torque Figures see Section 06 and the Table at the end of this Section 
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15CU DTC 37 Exhaust Gas Recirculation Solenoid Valve 
(EGRS) Drive Circuit (USA spec. vehicles). 
This DTC looks for PCME output to EGRS 

fHtu: 
1. Hot engine required. 
2. Apply Brakes and 
chock wheels. 
3. JDS can be used to 
tum the EGRS signal on 
in set up mode. 

OTC37 
EGRS Ortve FMIIt 

Check EORS coil 
..... mm:e approx. 

010 om. 

OK 

YES 

FAULT 

Aepair ..... _ Fautt 

For Torque Figures see Section 08 and the Table at the end of this Section 
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1 5CU DTC 39 Exhaust Gas Recirculation System (EGR) Function 
(USA SPEC. VEHICLES) .  

This DTC looks for correct operation of the EGR system using the EGRT. 

DTC 39 EGR 
Function 

Note 1 :  With engine 
fu l ly warm and run
ning at 1 000 RPM i n  
neutral. Lift EGRV dia
phragm manually, En
gine speed should 
change and run more 
roughly. 

Note 2: 
Hot engine required. 
Apply brakes and 
chock wheels. 

YES 

Check for blockage of 
EGRVlHousing. Transfer 
Pipe, EGRT tHousing or 
Distribution Tube in the 

Inlet Manifold 

If the electrical 
signal i. present 
change the EGRS 

Renew EGRV 

Check for Harness 
Fault and Repair 

Renew EGRT 

Remove blockage 
dean out pipework 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Check Vacuum 
routing and Pipes 

Issue 4 

Rectify Vacuum Pipe 
Fault 

RESET DTC and 
check for 

recurrence 
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1 5CU DTC 44 Heated Oxygen Sensor (H02S) Circuit. 

This DTC looks for feedback out of control rich or weak. 

DTC 44 H02S CiraJit 

Rep.ir d ..... ge _ ......., 

Rep." F.uIty Ground 

OK 

"- HOZ8 

For Torque Figures see Section 06 and the Table at the end of this Section 
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1 5CU DTC 46 & 47 Idle Air Control Yalve (lACY) Circuit. 

These two DTC's look for PCME output to the IACV coils. 

• 
Issue 3 

Rep.ir H.r ...... Fault 

� 
Check for voltage differ
ences between al l  
switched positive feeds 
to PCM E  (PCME Blue 1 0  
and Yel low 1 )  and Blue 
1 4  (permanent feed) 
with respect to small 
signal ground (PCME 
Blue 24).  Should be 
within 200mV. 

Renew PCME 

For Torque Figures see Section 06 and the Table at the end of this Section 
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15CU DTC 48 Idle Air Control Valve (lACV) Position Error. 

This DTC looks for the IACV wildly out of position with hot engine or cold 
engine below 86deg.F (30deg.C). 

August 92 

DTC .. IACV Pasltion Enor 

� ... 11Ie Speed "'ng 
JDS mathod 

Remove blocUge 
cleen CJUt "-

Renew lACY 

RESET DTe and check 
for reaJ .... nce 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

15CU DTC 66 Secondary Air Injection Relay Circuit (AIRS) 
(USA SPEC.VEHICLES) 

This DTC checks the drive circuit for the AIRP from PCME pin 2. 

Dlaconnect PCME 
connector and check 

harness 

Relay fault. 
Change relay. 

� The AIRP should 
operate fol lowing either 
a hot or cold start, JDS 
can be used to turn the 
AIRP on / off for test 
purposes. 

PCME Blue pin 2 
may be grounded 
by harness fault 

Repair harness fault 

RESET DTC and 
check for recurrence 

DTC SS AlRP 
Drive signal 

Relay faulty 
change relay 

Repair harness fault 

NO 

For Torque Figures see Section 06 and the Table at the end of this Section 
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NO 

PCME faulty. 
Change PCME. 

Check for recurrence 
of DTCSS 
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• EMISSION CONTROL 3.2 AND 4.0 LITRE 

15CU DTC 68 Road Speed Sensor Circuit. 
This DTC looks for PCME road speed indicating less than 5 km/h at high 
engine air flow. 

NO 

DTC 88 Road opeed __ 
circuit 

R_ DTC end check for 
reanence 

Repair It--. fMllt 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 17.1 - 45 
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EMISSION CONTROL 3.2 AND 4.0 LITRE 

15CU DTC 69 Park / Neutral / Park Switch (PNPS) Circuit. 
This DTC looks for cranking in drive or high air flow in neutral. 

Reset the gear .... ector 
.witches I check decoder 

module 

DTC 89 PNPS Circuit 

Harness fault 

• 
Issue 3 

Rapalr Herne ... fault 

Reset DTC and check for 
recurrence 

Renew PCME check 
for recurrence 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• EMISSION COI\lTROL 3.2 AND 4.0 LITRE 

1 5  CU DTC 89 Charcoal Canister Purge Valve (EVAPP) Circuit. 
This DTC looks for PCME output to EVAPP. 

� DTC and check 
for recurrence 

DTC 89 EVAPP 
Drive Circuit 

Reftt the hem_ con
nector end check 
EVAPP operation 

PCME F�. 
R..-

� JOS can be used to turn the valve on I off for diagnostic purposes. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Air delivery pipe / tube nut 49.5-66.5 Nm 
Air pump hose clip 1.9-2.5 Nm 
Air pump pivot nut / bolt 21.5-28.5 Nm 
Air switching valve hose clip 1.9-2.5 Nm 
Air tube nut 21.5-28.5 Nm 
Check valve hose clip 1.9-2.5 Nm 
Clutch pulley nut 30.5-41.5 Nm 
Coolant hose / restrictor housing clip 
1.9-2.5 Nm 
EGR VAA / Housing 21.5-28.5 Nm 
EGR valve heatshield / manifold 21.5-28.5 
Nm 
EGR vacuum solenoid bracket 1�22 Nm 
Gland / housing union 34-46 Nm 
Heated oxygen sensor (lambda) body 
50-60 Nm 
Heater element / filler tube hose clip 
1.9-2.5 Nm 
Heater element / restrictor housing hose clip 
1.9-2.5 Nm 
Intake elbow / heater element hose clip 
1.9-2.5 Nm 
Link arm trunnion 21.5-28.5 Nm 
Link arm adjuster 1 1-15 Nm 
Link arm pivot bolt 1 1-15 Nm 
Part throttle restrictor housing manifold 
9.5-12.5 Nm 
Transfer pipe / gland union 34-36 Nm 
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COMPONENT IDENTIFICATION 

TRADITIONAL NAME NEW NAME SAE J1930 ACRONYM 

AIR CON DITIONING SiGNAL . . . . . . . . . . . . . .  AIR CONDITIONING SiGNAL . . . . . . . . . . . . . .  A I  CS 
AI R FLOW M ETER . . . . . . . . . . . . . . . . . . . . . . .  MASS AIR FLOW SENSOR . . . . . . . . . . . . . . . .  MAFS 
AIR PUMP RELAy . . . . . . . . . . . . . . . . . . . . . . . .  SECON DARY AIR INJECTION RELAY . . . . . .  AI RR 
AIR TEM PE RATURE SENSOR . . . . . . . . . . . . .  INTAKE AIR TE MPERATU RE SENSOR . . . . . .  IATS 
COOLANT TEM PERATU RE SENSOR . . . . . . .  ENGINE COOLANT TEMPERATURE 

SENSOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ECTS 
CRANKSHAFT SE NSOR . . . . . . . . . . . . . . . . . .  CRAN KSHAFT POSITION SEN SOR . . . . . . . .  CKPS 
CRAN KSHAFT SENSOR TOOTHED GEAR . .  CRAN KSHAFT POSITION TIMING RING . . . .  CKPTR 
DISTRIBUTOR . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISTRIBUTOR IGNITION . . . . . . . . . . . . . . . . .  01 
DISTRI BUTOR CAP . . . . . . . . . . . . . . . . . . . . . . .  DISTRIBUTOR IGNITION CAP . . . . . . . . . . . . .  DIC 
DISTRI BUTOR CARBON BRUSH . . . . . . . . . . .  DISTRIBUTOR IGNITION CARBON 

BRUSH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DICB 
DISTRI BUTOR LEADS . . . . . . . . . . . . . . . . . . . .  DISTRIBUTOR IGNITION LEADS . . . . . . . . . . .  OIL 
DISTRI BUTOR ROTOR ARM . . . . . . . . . . . . . .  DISTRIBUTOR IGNITION ROTOR ARM . . . . .  D IRA 
ELECTRONIC CONTROL UNIT . . . . . . . . . . . .  POWE RTRAIN CONTROL MODULE 

ENGINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PCME 
FUEL PUM P  RELAy . . . . . . . . . . . . . . . . . . . . . .  FUEL PU MP RELAy . . . . . . . . . . . . . . . . . . . . . . .  FPR 
GEAR BOX SEN SOR . . . . . . . . . . . . . . . . . . . . .  PARK I NEUTRAL POSITION SWITCH . . . . . .  PN PS 
I DLE SPEED CONTROL ACTUATOR . . . . . . .  I DLE AIR CONTROL VALVE . . . . . . . . . . . . . . . .  IACV 
IGNITION AMPLIFIE R . . . . . . . . . . . . . . . . . . . .  IGNITION AMPLIFIER . . . . . . . . . . . . . . . . . . . . .  lA 
INERTIA SWITCH . . . . . . . . . . . . . . . . . . . . . . . .  INERTIA FUEL SH UTOFF SWITCH . . . . . . . . .  IFSS 
INJECTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUEL INJECTORS . . . . . . . . . . . . . . . . . . . . . . . .  FI 
TH ROTTLE POTENTIOMETER . . . . . . . . . . . . .  THROTTLE POSITION SENSOR . . . . . . . . . . . .  TPS 
AI R CLEANER . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AIR CLEANER . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACL 
TRANSMISSION ECU . . . . . . . . . . . . . . . . . . . .  TRAN SM ISSION CONTROL MODULE . . . . . .  TCM 
SOLENOID VACUUM VALVE . . . . . . . . . . . . . .  SECON DARY AIR INJECTION 

SOLENOID VACUUM VALVE . . . . . . . . . . . . . . .  AIRV 
EGR SOLENOID VALVE . . . . . . . • . . . . . . . . . . .  EXHAUST GAS RECI RCU LATION 

SOLENOID VACUUM VALVE . . . . . . . . . . . . . . .  EGRS 
EGR TE MPERATU RE SENSOR . . . . . . . . . . . .  EXHAUST GAS RECI RCU LATION 

TE MPERATU RE SENSOR . . . . . . . . . . . . . . . . .  EGRT 
FUEL PUM P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FUEL PU MP MODULE . . . . . . . . . . . . . . . . . . . .  FPM 
LAM BDA SENSOR . . . . . . . . . . . . . . . . . . . . . . .  HEATED OXYGEN SENSOR . . . . . . . . . . . . . . .  H02S 
PURGE VALVE . . . . . . . . . . . . . • . . . . . . . . . . . . .  EVAPORATIVE EM ISSION CONTROL 

PU RGE CONTROL VALVE . . . . . . . . . . . . . . . . .  EVAPP 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

COMPONENT DETAILS 

COMPONENT 

Battery 
Crankshaft Position sensor 
C/shaft Position Timing Ring 
Distributor Ignition 
E ngine Coolant Temp. Sensor 
Fuel Fi lter 
Fuel I njectors 
Fuel Pressure Regulator 
Fuel Pump Module 
Fuel Pump Relay 
Fuel Rai l  
Heated Oxygen Sensor 
Idle Air Control Valve 
Ignition Amplifier 
Ignition Coi l  
Ignition 'ON' Relay 
Inertia Fuel Sh utoff Switch 
Intake Air Temp. Sensor 
Main Relay 
Mass Air Flow Sensor 
ParklNeutral Position Switch 
Powertrain Control Module 
Sec. Air Inj .  Pump 
Sec. Air Inj .  Relay 
Start Relay 
Start Switch 
Throttle Position Sensor 

CABLE COLOUR CODES 

N - Brown 
R - Red 

B - Black 
Y - Yel low 

ACRONYM LOCATION 

Battery tray (Boot) 
CKPS Timing chain cover 
CKPTR Crankshaft pul ley 
01 E ngine RH front 
ECTS Thermostat housing 

U/side rear footwell LH 
FI Inlet manifold 

Fuel rai l  
FPM I nside fuel tank 
FPR Boot RH rear 

Inlet manifold 
H02S Exhaust downpipe 
IACV Inlet Manifold 
lA E ng ine com p't RH front 

E ngine comp't RH front 
Passenger footwell  

IFSS Driver footwell 
IATS Air i nlet elbow 

E ngine comp't 
MAFS Air filter o utlet 
PNPS LH side gearbox 
PCME Passenger footwel l  
AIRP E ngine LH front 
AIRR E ngine comp't LH front 

E ngine comp't LH front 
Column switch assembly 

TPS U/side Throttle Body 

W - White 
O - Orange 

K - Pink 
S - Slate 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FIXING 

Bolt 
Al ien screw 
Bolts 
Bolt 
Body union 
Nuts and bolts 
Retaining cl ips 
Union nuts 
Mtg. rubber 
Securi ng tab 
Bolts 
Body union 
Screws 
Screws 
Bolts 
Securing tab 
Screws 
Body union 
Securi ng tab 
Retain ing cl ips 
screws 
Screws 
Nuts and bolts 
Securi ng tab 
Securing tab 

Screws 

G - Green 
L - Light 



ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

1 .  Fuel Pump Module (FPM ) 
2 .  Fuel Filter 
3.  Fuel Rail 
4. Fuel Return 
5. Fuel Pressu re Regulator 
6. Fuel Injector (FI)  
7.  Id le Air Control Valve ( lACV) 
8. Intake Air Tem perature Sensor ( lATS) 
9.  Mass Air  Flow Sensor (MAFS) 

1 0. Throttle Position Sensor (TPS) 
1 1 .  Fuel Pump Relay (FPR) 
1 2 .  Main Relay 
1 3. Ignition 'ON' Relay 
1 4. Inertia Fuel Shutoff Switch ( lFSS) 
1 5. Start relay 

L----�01a '--------0'0--1 9  
n8-111 

1 6. Start Switch 
17. Battery 
1 8. Park / Neutral Position Switch (PN PS) 
1 9. Air Conditioning Signal (A / CS) 
20. Id le Override/Road Speed Signal 
2 1 .  VCM 1  MIL Lamp 
22.  VCM 1 Fuel Used and DTC 
23. Powertrain  Control Module E ngine (PCME) 
24. Ig nition Ampl ifier ( lA) 
25. Ig nition Coi l 
26. Distributor Ignition (0 1) 
27. Crankshaft Position Sensor (CKPS) 
28. Engine Coolant Temperature Sensor (ECTS) 
29. Heated Oxygen Sensor (H02S) 

Fig. 1 E ngine Management System 

For Torque Figures see Section 06 and the Table at the end of this Section 
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H IGH POWER BOARD 
BLUE CONN ECTOR (B)  

1 .  Ignition o utput 
2.  AIRR output 
3. MAFS g round 
4. spare 
5. EVAPP output 
6. spare 
7. H02S heater relay. output 
8. EGRT input 
9. Trans. Load signal. output 

1 0. Ignition Supply 1 2V. input 
1 1 . Heavy current g round 
1 2. Injector Supply 
1 3. Injector Drive 
1 4. 1 2V Supply (BAT) 
1 5. IACV (A) o utput 
1 6. IACV (D) output 
17.  Injector Supply 
1 8. IACV (C) output 
1 9. IACV (B)  output 
20. EGRS output 
2 1 .  spare 
22.  Ignition Supply 1 2V. i nput 
23. Heavy current g round 
24. Small signal ground 
25. Injector Drive 

25 13 J86 1 1 67 

LOW POWER BOARD 
YELLOW CONNECTOR (A) 

1 .  Ignition Sup ply 1 2V. in put 
2. ECTS i nput 
3. PNPS input 
4. Serial Link in (L) 
5. Trans. Shift in  progress. i nput 
6. Low fuel level. input 
7. Trans. Shift up I down. input 
8. Road Speed. input 
9. spare 

1 0. MAFS Idle Trim. input 
1 1 .  E ngine Speed. Output to Trans. 
1 2. MIL  output 
1 3. CKPS input 
1 4. TPS Wiper. input 
15. Fuel Used I DTC o utput 
16. MAFS input 
17 .  H02S input 
1 8. H02S ground 
1 9. Serial Link out (K) 
20. IATS input 
2 1 .  A / CS Load signal. input 
22. TPS Supply. o utput 
23. spare 
24. CKPS g round 
25. spare 

Fig .1 1 5CU PCME pin con nections. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE " 
INTRODUCTION 

The engi ne management system maintains optimum engine performance over its load and speed range 
by metering the fuel delivered to each cyl inder and adj usti ng the ignition timing spark angle for the en
g ine dynamic condition. These functions are performed by the Powertrai n Control Module (PCME) (note 
that the mod ules for the two engine sizes differ in function a nd are not i nterchangeable), data is received 
from sensors located on and around the engine (Fig . 1  Page 1 8. 1-04), the PCME calculates optimum fuel 
q uantity and ignition timing parameters from the data. Additional functions of the system include: 

Fuel Pump Module (FPM) control to prevent fuel flooding and / or spil lage when the engine is stationary 
with the ignition switch i n  position ' 1 1 ' .  
Cold start I Warm-up control to ensu re sufficient fuel exists in the in let port to provide the correct air / 
fuel mixtu re in  the combustion chamber duri ng the start a nd warm-up phase. 
Idle speed control to compensate for varyi ng engine temperature and load conditions, e.g. the engaging 
or disengaging of the transmission (4.0 Litre automatic only) and / or the a ir  conditioning clutch . 
Overrun fuel cut-off is used to improve fuel economy and reduce exhaust emissions by el iminating fuel 
supply when no engine power is req uired. 
Engine overspeed control to impose a maximum engine speed l imit of 6 1 00RPM. manual tra nsmission. 
and 5800RPM. auto. transmission 4.0 Litre. 
Air pollution control to red uce exhaust emissions to levels which comply with the various country ex
haust emission regu lations. 
Fuel delivery monitored to provide precise fuel used i nformation to the tri p com puter. 
On Board Diagnostic System (OBD) fault monitoring to provide Diag nostic Trouble Codes (DTC) to the 
instrumentation system for display. 
A 'Limp Home' feature permits conti nued engine operatio n  on detection of certain sensor fai lures, the 
sensor fai lure being indicated by the Malfunction Indicator Lamp (MIL) on the instrument pack. 
A fuel level signal is used as an input to the OeD system. This is used to prevent false flagging of DTC 
if the fuel level is low enough to cause loss of fuel pressure. 

DESCRIPTION 

The PCME contains a microprocessor and discrete electronic component circuits that provide interfaci ng 
to peripheral input / output devices, engine locations of which are shown in Fig. 1 ,  Page 1 8. 1 -04. 

The microprocessor performs all system control functions a nd has a memory pre-Ioaded with system 
parameters that are accessed u nder software control. System response times are, therefore, reduced to 
a minimum and the system is rendered operational im mediately the ignition switch is set to position 'l l '. 
System peripherals a re as fol lows: 

Fuel Injectors (FI): solenoid actuated devices which spray q uantities of fuel into the i nlet ports. 
Ignition Amplifer (lA): an electron ic device wh ich provides the low tension signal to the coil,  the coi I gener 
ates high energy electrical pulses (HT) for distribution to the sparking plugs. 
Mass Air Flow Sensor (MAFS): a hot wi re sensing device wh ich monitors ai  r flow into the i n let man ifold 
for fuel l ing and ignition control. 
Idle Air Control Valve (lACV): a stepper motor driven device which varies the volume of air bypassi ng 
the throttle to maintain  the programmed idle speed. On USA specification vehicles the valve is also used 
to l imit overrun i nlet manifold pressu re. This is achieved by openi ng the IACV when the road speed is 
above 3 mi le/ h at small throttle openings. The amount that the valve is opened is mapped against engine 
speed and throttle opening. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Crankshaft Position Sensor (CKPS): a device which generates engine speed and crankshaft position in
formation for p recise triggering of the ignition timing and fuel l ing control. 
Throttle Position Sensor (TPS): a device which interprets the throttle position and movement to identify 
idle, acceleration and fu l l  power demands. 
Park I Neutral Position Switch (PNPS) (not manual transmission): a rotary switch monitors the gear se
lect shaft position. A decoder mod ule uses the rotary switch information and outputs a signal to the 
PCME when 'drive' or 'reverse' is engaged from 'N' or 'P'. Changes to the IACV programmed to compen
sate for load changes. On vehicles fitted with manual transmission units, the switch input to the PCME 
is connected to logic earth. 
Heated Oxygen Sensor (H02S) Relay: a device which controls the power supply to the Oxygen Sensor 
heater and Fuel Pump Relay (FPR) coi l  circuit to control the Fuel Pu mp Module (FPM). 
Engine Coolant Temperature Sensor (ECTS): an NTC thermistor which monitors the coolant temperature 
to control injector pulse width against engine temperature. 
Intake Air Temperature Sensor (lATS): an NTC thermistor mounted in the air  inlet elbow. Provides air 
i nlet temperature i nformation for the PCME. 
Heated Oxygen Sensor (H02S): a device which monitors the oxygen content of the exhaust to induce 
AFR corrections on catalyst equipped vehicles. 
Air Conditioning Signal (A I CS): the air conditioning compressor clutch operation is signalled to the 
PCME which induces idle speed corrections to compensate for engine load changes that occur when the 
clutch is engaged or disengaged. 
Secondary Air Injection Relay (AIRR): controls the injection of air into the exhaust system on vehicles 
fitted with exhaust emission control. 
Idle Fuel Control: on catalyst equipped vehicles the PCME monitors the AFR correction applied at idle 
and a utomatical ly adapts the fuel l ing to the centre of the control range. No adjustment is required, and 
there is no potentiometer on the 5AM MAFS. On non-catalyst vehicles the MAFS 
potentiometer is used to adjust idle fuel. This device is set during vehicle manufacture and only requires 
adjustment when the MAFS assembly, of which it forms an i ntegra l  part, is renewed. 

Other system devices a nd com munications are as follows: 

Ignition 'on' sensing: an input taken from contact 87 of the ignition 'on' relay which, in addition to apply
i ng power to the ignition coil, energises the main and FPR through the PCME. A timer is a lso initiated 
which, through the FPR, permits FPM operation for approximately 0.5 seconds to ensure that the fuel rail 
is pressurized prior to cranking. 
Cranking sensing: determined by the PCME from the CKPS. 
Battery voltage sensing: an i nput taken from contact 87 of the main relay which, in adddition to applying 
power to the MAFS, FI, EGRS, AIRR a nd H02S heater relay, i nduces fuell ing corrections that compensate 
for battery voltage fluctuations. 
Idle override: an input derived from the i nstrumentation system which, in  addition to displaying the ve
h icle road speed on the i nstrument pack, i nhi bits the IACV at road speeds g reater than 3 mi le / h (4.8 km 
/ h). 
VCM 1: an output a ppl ied to the instrument pack to provide MIL indication of an engine management 
system fault. 
VCM 2: a dual purpose output a pplied to the i nstrumentation system to ( 1 )  identify individual DTC when 
the ignition switch is in itially set to position '11', and (2) provide the quantity of fuel used signal to the trip 
computer when the engine is running. 

Fuel Metering 

An electrica lly d riven FPM mounted in the fuel tank delivers fuel to the solenoid operated FI via the fuel 
rai l ,  the fuel pressure is control led by a fuel pressure regulator. 
Actual fuel pressure however, varies between 2.4 to 3.0 bar dependi ng on the in let manifold vacuum act
i ng on the fuel pressure regulator diaphragm at the time. The differential pressure across the FI nozzle 
therefore remai ns constant and the quantity of fuel i njected for a given duration of injector 'on' (open) 
time is thus maintained constant. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE • 
The FI is a solenoid valve operated by an electrical pulse. The duration of the pulse, and hence the quan
tity of fuel injected, is determined by the PCME on a basis of intake air flow (engine load) and engine 
speed, information derived from the MAFS and CKPS. 
This i nformation is used to access a mapped look-up table, contai ning injector pulse durations pertaining 
to sixteen engine loads at sixteen different speeds. Between load and speed sites, the values in  surrou nd
i ng sites are used to calculate the correct pulse duration. 
Correction factors are imposed on the basic injector pu lse to compensate for varying conditions. The 
resultant pulses are then normal ly appl ied to the FI twice per engine cycle, i.e. once per crankshaft revol
ution, with only half the required amount of fuel being injected at each injector 'on' time. 

FI pulse adjustments are necessary to provide: 

Cranking enrichment during starting. 
After-start enrichment during warm-up. 
Temperature enrichment during starting and warm-up. 
Demand corrections during id le, ful l  power and acceleration. 
Voltage corrections for variations in the electrical system voltage. 
Air Fuel Ratio (AFR) corrections for emission control 

as fol lows: 

Cranking enrichment: provided appropriate to the engine temperature when the starter motor is acti
vated. This is achieved by i ncreasing the injector operating frequency from one pu lse to th ree pulses per 
crankshaft revolution and is implemented by the PCME in response to the speed signal from the CKPS. 
Cranking enrichment terminates at an engine speed of 250 RPM above a coolant temperature of 42°C 
( 1 07°F) and at 500 RPM below a coolant tem peratu re of 42°C ( 1 07°F). 
After-start enrichment: the PCME increases the injector /on' ti me above the temperature en richment re
quirement, appropriate to the engine temperature from the ECTS. The after-start enrichment is then 
decayed back to the main temperature enrichment law (warm-up law) agai nst time in seconds. The 
dacay time varies with temperature, short times are used with a hot engine and longer times following 
a cold start. 
Temperature enrichment: provided duri ng starting and warm-up. This is achieved by increasing the in
jector 'on' ti me above the ful ly warm requirement and is i mplemented by the PCME in  response to an 
input from the ECTS. 
Demand corrections: provided fo r id le, acceleration ( rate ofth rottle move me nt) and fu I I  power dema nds. 
This is achieved by i ncreasing the injector 'on' time above that of basic reqirements and is i mplemented 
by the PCM E in  response to an input from the TPS. 
Voltage corrections: the PCME monitors the electrica l system voltage, i.e. the battery voltage. The time 
taken for an injector to open is affected by supply voltage and results in a corresponding change in the 
quantity of fuel delivered. The PCME compensates for batte ry voltage by adjusting the i njector 'on' time 
accordingly. 
Air Fuel Ratio corrections: on cata lyst equipped vehicles exhaust pol lution is reduced to a minimum by 
monitoring the oxygen content of the exhaust and correcting the air/fuel mixture to maintai n  an intake 
ratio of approxi mately 1 4.7: 1 .  This is achieved by the PCME in  response to a n  in put from the H02S 
mounted in  the exhaust downpipe. 
On USA specification vehicles additional air is a lso i ntroduced into the exhaust system by a re lay acti
vated AIRP and Secondary Air Injection Solenoid Vacu um Valve (AIRV). The AIR is control led by the PCME 
for a va ria ble time period depending upon the engine starting temperature. e.g. cold engine, a few min
utes; hot engine, a few seconds. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Ignition timing 

The lA control led by the PCME supplies the low tension voltage to the ignition coil which generates high 
tension pulses for the sparking plugs via the DI. Depending on the engine speed and supply voltage, the 
dwell-period (dwell  angle) is determined and the ignition energy is adapted to that required at any i nstant 
i n  time. The unnecessary consumption of energy in the ignition coil is thus prevented. In addition, a peak 
coil current cut�fffacil ity prevents current from flowing through the ignition coi l below a specific engine 
speed and, therefore, prevents the battery being discharged a nd the ignition coi l overheating. 
Un l ike conventional ignition systems the DI has no centrifugal or  vacuum advance mechanisms and no 
LT circuitry. The DI  is only required, therefore, to distribute the high energy (HT) pulses to the sparking 
plugs. 
Ignition ti ming is control led by the PCME from i nformation supplied by the MAFS and CKPS. This infor
mation is used to access a mapped look-up table contai ning ignition timing angles pertaining to 1 6  en
gine loads at 16 d ifferent speeds. Ignition timing is modified by air i nlet tem perature measured by the 
IATS. 

OPERATION 

A circuit diagram of the engine management system detai l ing interconnections between the PCME and 
the various input / output pheripheral  devices is shown on Page 1 8. 1-05. 

Ignition On 

Power is applied to the various devices through contacts FE38-87 / 30 of the main relay which is ener
g ised, via contacts RB4-87 / 30 of the ignition 'on' relay, when the vehicle ignition switch is i n  position 
' 1 1', i .e. when 0 Volts is applied to RB4-85 of the ignition 'on' relay. 
Application of power to the PCME at FE40-1 and FE4D-10 generates a system reset which causes the 
microprocessor to perform an i nitia l ization routine (a sofware program stored in memory), condition 
input circuits for sensor scanning and i nitiates FPM operation to pressurise the fuel rai l  p rior to cranking. 
The FPM is activated via contacts RS 1 8-87/30 of the FPR which is energised by an output from the H02S 
relay at FE 44-87 /30 itself being energ ised by the PCME at FE40-7. 
On completion ofthe i nitialization routine, sensor scanning commences and analog ue information from 
the sensors is converted i nto digital data for storage. The data thus stored is then evaluated to determi ne 
prevai ling engine conditions and memory locations are accessed to obtain appropriate ignition timing 
and fuel metering parameters. 

In addition, the following functions are performed: 

The stepper motor of the IACV is driven, via FE4D-1 5 / 16 and FE4D-1 8 /  1 9, to set the valve at a position 
suitab le for engine starting. Rapid valve positioning is achieved for al l  conditions by extending or retract
i ng its stem from a 'park' position restored each time the ignition switch is set to 'off'. 
FPM operation is terminated, i.e. the output at FE40-7 is removed, after approxi mately 0.5 seconds to 
el iminate possible fuel flooding should a n  i njector be stuck i n  the open position. This feature is a lso used 
to el iminate possible fuel spil lage creating a hazardous condition if fuel l ine fracture occurs d ue to i mpact 
damage. 
The AIRP and AIRV ( if fitted) are activated by the AIRR which is energ ised, via FE4D-2, for a time period 
depending upon engine temperature. 
Any DTC codes present from earlier engine operation wi l l  be recal led from memory and d isplayed on 
the i nstrument pack fascia. 

Engine Cranking 

FPM operation is reinstated and any DTC displayed o n  the i nstrument pack fascia is erased when the en
gine is cranked, provided thatthe PCME detects a CKPS input at FE41-1 3 a nd 24. The H02S heater is also 
activated to heat the sensor on vehicles frtted with catalyst emission control. 
As the engine rotates under the influence of the starter motor, fuel is introduced into the i nlet ports by 
the FI  which are actuated by the PCME under control of the CKPS input. Injector triggering occurs, 
through FE4D-13 and 25, three times per crankshaft revolution with appropriate correction factors im
posed. The lA is also actuated at the correct times, through FE40-1 , to operate the ignition coi l and fire 
the sparking p lugs. 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 

1 8. 1  - 9 

www.JagDocs.com



ENGINE MANAGEMENT 3.2 AND 4.0 LITRE • 
Engine Running 

When the engine starts, cra nking enrichment is terminated at 500 RPM, water temperatu re below 42°C. 
( 1 07°F.) or 250 RPM water temperature above 42°C. ( 1 07°F. )  i.e. injector pu lses occur once per crankshaft 
revolution, and both warm-up and after-start enrichment is imposed. 
The engine idle speed is control led, through FE40-1 5 1 1 6  and FE40-1 8 1 1 9, by the PCM E which d rives 
the IACV stepper motor from coolant tem peratu re, throttle position and cra nkshaft speed information. 
Compensation is also provided for fluctuating engine load by monitoring A 1 CS and PN PS (automatic 
only) inputs at FE41-3 and 2 1  respectively. E ngine id le speeds vary with coolant temperature and typi
cal ly are: 

4.0 Litre 
Cold i n  neutral - 800 RPM. at 20°C. 
Cold in d rive - 650 RPM. 
Hot in  neutral - 700 RPM. at 90°C. 
Hot in d rive - 580 RPM. 

3.2 Litre Automatic 
Hot in neutral - 700 RPM 
Hot in d rive - 650 RPM 

3.2 Litre Manual 
Hot in  neutral - 700 RPM 

Increase in IACV control speed (3.2 Litre) with reduced coolant temperature is as fol lows: 

Ful ly warm idle speed 
+ 50 RPM 
+100 RPM 
+1 50 RPM 
+200 RPM 

The engine overspeed l imit for the 3.2 Litre engine is 6100 RPM (manual and automatic). 

Fuel and ignition requirements are calculated at each sensor scanning to maintain optimum engine effi
ciency over its entire range, including full power a nd acceleration demands. Should a sensor fai lure be 
detected, a n  output is applied to the instrument pack to provide indication of the fai lure on the fascia MIL 
l ight. The nature of the fault is a lso stored in PCME memory and is output as a DTC the next time the 
ignition switch is set to position '1 1'. 
Exhaust emission regu lation is implemented by the PCME u nder control of the H02S (if fitted) which 
monitors the oxygen content of the exhaust gas and provides a corresponding signal to the PCME at 
FE41-17. This signal i mposes corrections on the basic injector 'on' times to reduce exhaust emissions 
to a minimum. Power to the H02S heater is supplied from contact FE44-87 1 30 of the H02S relay to pre
vent unnecessary cu rrent d ra in. 
Additional a i r  is i ntroduced i nto the exhaust system by a relay actuated AIRP and AIRV (if fitted) to provide 
a reaction, burning the exhaust gas in the exhaust downpipe a nd first catalyst. The resulting heat 'lig hts
u p' the first catalyst quickly. The AIRR is actuated by an output from the PCME at FE4o-2. 

�: During periods that the AIR is operating, H02S operation is inhibited. 

Fault identification: provided by the PCME in the form of DTC codes. Further i nformation is provided 
in Section 1 7 . 1  E mission Control.  

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL RAIL 

RENEW 1 9.60. 13 

Depressurize the fuel system 1 9.50.02. 
Place a cloth under the fuel feed hose union to catch 
a ny fuel leakage. 
Disconnect the fuel feed hose from the fuel rail ( 1  
Fig. 1 ). 
Disconnect the fuel feed hose clips from the fuel rail 
(2 Fig. 1 ). 
Fit protective plugs to the fuel feed hose and the fuel 
ra i l .  
Place a cloth u nder the regulator to catch any fuel 
leakage. 
U ndo the fuel rai l  to pressure regu lator union nut (3 
Fig. 1 ). 
Slacken the nut securing the pressure regulator to 
the mounting bracket (4 Fig. 1 ) . 
Reposition the regu lator from the rai l  mounting. 
Fit protective plugs to the regulator and the rai l .  
Disconnect the cable harness multi-plugs from the 
FI's. 
Remove the screws securing the fuel rai l  (5 Fig. 1 ). 
Remove the fuel rail / injector assembly. 
Fit protective plugs to the inlet manifold. 
Remove the FI 1 8.1 0.02. 
Fitting a new fuel rai l  is the reversal of the removal 
procedure. 

Nmtl: Use new FI 'Q' rings when refitting the old 
FI's. 

FUEL PRESSURE REGULATOR 

RENEW 19.45. 1 1  

Depressurize the fuel system 1 9.50.02. 
Disconnect the vacuum pipe from the regulator (1 
Fig. 2). 
Place a cloth u nder the regulator to catch any fuel 
leakage. 
Disconnect the fuel return hose and position the 
hose from the fuel pressure regulator. 
Fit protective plugs to the regulator and the hose. 
U ndo the fuel rail to regulator union nut (2 Fig. 2). 
Remove the nut securing the regulator to the 
mounting bracket (3 Fig. 2) and remove the regula
tor (4 F ig.  2). 
Fit protective p lugs to the regulator and fuel rai l .  
Fitting a new regulator is the reversal ofthe removal 
procedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL INJECTORS (FI) 

DESCRIPTION 

The Lucas FI (Fig. 1 )  contains a plate valve which covers an orifice, the electrical solenoid is mounted 
above the plate valve with the fuel fed through its centre. The PCME provides electrical pulses causing 
the plate to be l ifted, the fuel flows a round the plate and through the orifice. Below the orifice a director 
tube forms the fuel into two streams with an incl uded ang le of 20°. A special cl ip fits into a pair ofsemi-ci r
cu lar grooves and locates the FI axia l ly to ensure that the fuel is delivered accurately down the twin ports 
to the i n let valves. 
This type of FI is more resistant than others to pl uggi ng, and is quieter in operation. 

FUEL INJECTORS (FI) 

RENEW 

Remove fuel rai l  assembly 1 9.60. 1 3  
Place the fuel rai l  o n  a work bench. 

18.10.02 

Remove the FI retaining cl ips and withdraw each FI 
from the fuel ra i l .  
Clean the fuel rai l  apertures and remove the FI pro
tective caps. 
Insert the new FI's i nto the fuel rai l  apertures and fit 
the FI retain ing cli ps. Ensure that the special FI c l ips 
locate the FI correctly, with the electrical connector 
at right ang le to the fuel rai l. 

NQm: The injector retaining cl ip must be located in  
the semi-circular grooves and not i n  circular 
groove a bove. 

Fit the fuel rai l  assembly to the i nduction manifold 
ensuri ng thatthe FI are fully seated. Reassemble the 
FI using Operation 1 9.60. 1 3  

DISTRIBUTOR IGNITION CARBON BRUSH 
(DICB) 

RENEW 18.20.22 

Release the DIC retaining clips and reposition the 
cap for access to the DICB. 
Remove the DICB from the DIC a nd discard the 
brush. 
Fit the new brush to the DIC, fit the cap to the 01 a nd 
engage the retaining cl ips. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SPARK PLUGS 

CLEAN AND ADJUST 18.20.01 

Disconnect the plug leads from the spark plugs. 
Ensure the engine is clean around the p lugs, then re
lease and remove the p lugs using a suitable plug 
spanner. 
With the plugs removed ensure the plug a pertures 
are clean. 
Clean the plug electrodes using suitable equipment 
to remove al l  carbon deposits. 
Set the electrode gap to 0.035 in. (0.90mm). 
Refit the plugs to the engine and tighten to the cor
rect torque. 
Connect the plug leads to the spa rk plugs. 

SPARK PLUGS 

RENEW 

Remove spark plugs, see 1 8.20.0 1 .  
Discard the plugs. 

18.20.02 

With the plugs removed ensure the plug apertures 
are clean. 
New plugs, check and set the electrode gap to 0.035 
i n. (0.90mm). 
Fit new plugs 1 8.20.01 .  

DISTRIBUTOR IGNmON CAP (DIC) 

RENEW 18.20. 1 0  

Remove the coi l H T  lead from the DIC. 
Release the DIC retaining cl ips and d isplace the ca p. 
Note the positions of the pi ug leads and remove the 
leads. 
Fit the HT and plug leads to the cap as noted. 
Fit the cap to the 01 and engage the retaining cl ips. 

DISTRIBUTOR IGNITION ROTOR ARM 
(DIRA) 

RENEW 18.20.23 

Remove DIC 1 8.20. 1 0. 
Remove the DIRA from the 01 and d iscard the arm. 
Fit the new DIRA to the 01. 
Replace DIC 1 8.20. 1 0. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DISTRIBUTOR IGNITION (01) 
RENEW 18.20.20 

Disconnect the coil HT lead from the DIC. 
Release the DIC retaining clips and reposition the 
cap. 
Jack up and place the vehicle on two stands. 
Turn the engine to TDC on number one cyl inder. 
Remove the 01 clamp bolt. 
Note the position of the DIRA, remove the 01 a nd 
place aside. 
Remove the cap from the new 01, l ubricate the drive 
gear and '0' ring seal .  
Position 01 setting tool JD 1 89 to D IRA and 01 body 
(Figs 1 & 2), ensuring tool is fully seated in cap loca
tion slot. 
Fit and fully seat 01 to engi ne, fit and tighten 01 se
curing bolt. 
Remove 01 setting tool. 
Note the position of the plug leads in  the DIC a nd 
disconnect the leads from the cap. 
Fit the leads to the new cap as noted. 
E nsure that the number one plug lead on the cap is 
l ined up with the rotor arm. 
Fit the DIC to the 01 and engage the retaining cl ips. 
Re-con nect coi l HT lead to cap. 

DATA 

SERVICE TOOL 

DI setting tool JD 189 

IGNITION COIL 

RENEW 1 8.20.32 

The ignition coi l  is a Bosch type TC1 and is secured 
to the right-hand inner wi ng valance. 
Disconnect the battery earth lead. 
Disconnect HT lead from coi l. 
Reposition rubber boots from coi l  terminals. 
U ndo and remove positive terminal securing nut, re
move positive lead and condenser lead from ter
m inal. 
U ndo and remove negative terminal securing n ut, 
remove negative lead from terminal. 
U ndo and remove coi l clamp bracket to mounting 
bracket securing screws. 
Reposition earth lead and condenser from mount
ing bracket. 
Remove coil assembly. 

Fitting a new coi l  is the reversal of the removal pro
ced ure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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IGNITION AMPLIFIER (lA) 

RENEW 

Disconnect the battery earth lead. 
Remove the coi l  1 8.20.32. 

18.20.30 

U ndo and remove earth lead securi ng screw. 
Reposition earth lead. 
Disconnect the lA mUlti-plug connector. 
Undo and remove the coi l / lA mo unting secu ri ng 
screws. 
Displace and remove coil mounting bracket and am
plifier. 
Reassembly is the reversal of the removal pro
cedure. 
Re-connect the battery earth lead. 

DISTRIBUTOR IGNITION LEADS (DIL) 

RENEW 18.20. 1 1  

Disconnect the H T  lead from the ignition coi l. 
Release the DIC retaining clips and d isplace the ca p. 
Detach the OIL retaining bracket from the camshaft 
cover and disconnect the OIL's from the p lugs. 
Remove the OIL and DIC assem bly to a work bench. 
Note the positions of the OIL's a nd disconnect the 
OIL's from the DIC. 
Remove the OIL retaining brackets from the OIL's 
and discard the OIL's. 
Fit the OIL retaining brackets to the new OIL's. 
Secure the OIL retaining bracket to the camshaft 
cover and connect the OIL's to the plugs. 
Fit the DIC to the 01 and engage the retaining cl ips. 
Connect the HT lead to the ignition coi l .  

POWERTRAIN CONTROL MODULE EN
GINE (PCME) 

RENEW 18.30.01 

Disconnect the battery earth lead. 
Open the passenger door, remove the screws secur
ing the passenger side dash l iner a nd remove the 
l iner. 
Remove the fou r  screws securi ng the PCME. 
Displace the PCME and d isconnect the mUlti-pin 
connectors. 
Remove the PCME. 
Fitting a new PCME is the reversal of the removal 
procedure ensuring the connectors are secure, 
clean and tight. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE COOLANT TEMPERATURE SENSOR (ECTS) 

DESCRIPTION 

The ECTS (Fig. 1 )  is located at the rear of the thermostat housing and com prises an NTC thermistor, i.e. 
its resistance increases as the temperature decreases. 
The ECTS provides a temperature signa l to the PCME which triggers temperature enrichment circuitsthat 
i ncrease the injector 'on' ti me during cold starting a nd warm-up. 
The ECTS a nd IACV combination form the equivalent to a carburettor automatic choke. 

ENGINE COOLANT TEMPERATURE SEN
SOR (ECTS) 

INTAKE AIR TEMPERATURE SENSOR 
(lATS) 

DIAGNOSTIC CHECK 

Remove the sensor from its housi ng. 
IATS 1 8.30.52. 
ECTS 1 8.30. 1 0. 

The IATS should be tested in air. 
The ECTS can be tested in  water. 

The temperature of the component should be 
measured with an accu rately calibrated thermom
eter, (e.g. mercury/glass) make sure that the tem
perature of the component has stabi l ised. 
Using a DMM set to ohms measure the resistance 
across the connector blades. 
Compare the reading obtained to Fig. 2; the resis
tance should be within the band. 
If the reading fa l ls outside the band, recheck tem
peratu re and resistance measu rement. 
Check each pin to the com ponent case, the resis
tance should be very high ( infi nity). 
Reject components which fa l l  outside of the toler
ance. 

Fig. 1 

0.1 L.-.-.l..-I..-JI.-..J.....J......J.�.....L......L.--L..-l...-'-_ (30) (20) (10) 0 10 20 30 40 50 60 70 80 90 100 
Temperature deg.C JII 132 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

ENGINE COOLANT TEMPERATURE SEN
SOR (ECTS) 

RENEW 1 8.30. 10 

Nm: This procedure must only be carried out on 
a cold or cool engine. 

Disconnect the battery earth lead. 
Disconnect the ECTS connector (brown).  
U ndo and remove the ECTS (Fig.  1 ). 
Clean the ECTS aperture, ensure the seal ing washer 
is fitted, screw the new ECTS in and tighten to the 
correct torque. 
Connect the ECTS connector (brown). 
Connect the battery earth lead. 

INTAKE AIR TEMPERATURE SENSOR 
(lATS) 

DESCRIPTION 

The IATS (Fig. 2) is located in the i nlet air elbow be
tween the throttle a nd the air MAFS. 
The IATS is an NTC thermistorwith a shrouded bead 
for fast response to cha nging a ir  in lettemperatures. 
The IATS provides a temperature signal to the 
PCME, the main purpose of which is to control ig ni
tion retard functions d uring hotl h ig h  ambient oper
ation. The retard function al lows the ignition to be 
calibrated for best performance and economy but 
prevents the occurence of detonation. 

INTAKE AIR TEMPERATURE SENSOR 
(lATS) 

RENEW 1 8.30.52 

N.obl: It is recommended that the i nlet elbow is al
lowed to cool before releasi ng the IATS, to 
avoid the i nsert being loosened. 

Disconnect the battery earth lead. 
Disconnect the m ulti-connector from the IATS (Fig 
3). 
Remove the IATS a nd copper sealing washer from 
the air i ntake elbow. 
E nsure seal ing washer is located on the replace
ment IATS. 
Screw the replacement IATS into the air i ntake 
elbow. 
Refit the electrical connector to the IATS. 
Recon nect the battery earth lead. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

CRANKSHAFT POSITION SENSOR (CKPS) 

DESCRIPTION 

The CKPS (Fig. 1 )  provides both engine speed and crankshaft position i nformation to the PCME. The 
CKPS is a variable rel uctance device, it consists of a bobbi n coi l  with a magnetic core. The steel teeth 
on the Crankshaft Position liming Ring (CKPTR) pass close by the CKPS, the change in  the magnetic cir
cuit causes an output signal to be generated in the coil and this is received by the PCME. 

CRANKSHAFT POSITION SENSOR (CKPS) 

RENEW 

Disconnect the battery earth lead. 
Remove the cl ips securing the CKPS cable. 
Disconnect the mUlti-pin cable connector. 

1 8.30.12 

Remove the bolts securing the CKPS housing and 
remove the housing complete with the CKPS. 
With a suitable al ien key remove the bolt securi ng 
the CKPS and remove the CKPS from its housing. 

Fitting a new CKPS is the reversal of the removal 
procedure ensu ring the connector is secure, clean 
and tight. 
Re-con nect the battery earth lead. 

CRANKSHAFT POSITION TIMING RING 
(CKPTR) 

DESCRIPTION 

The CKPTR is attached to the crankshaft and has 57 
symmetrically spaced rectangular  segments 
around its periphery. These segments induce a sig
nal in the rel uctance coil when the engine is ru nni ng, 
the frequency of the signal bei ng proportional to en
gine speed. Three omitted segments, which would 
g ive a total segment complement of 60, i nterruptthe 
ind uced signal to provide crankshaft position refer
ences. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 

1 8.1  - 1 8 
August 92 



• ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

CRANKSHAFT POSITION TIMING RING 
(CKPTR) 

RENEW 

Remove the crankshaft damper assembly. 
O peration 1 2.25. 1 9  

18.30. 14 

Remove the CKPTR to damper securing bolts a nd 
displace the CKPTR from the damper. 
Remove and discard the rol l  pin. 
Clean the crank damper assembly. 
Fit the new roll pin to the damper assembly. Align 
the new CKPTR with the roll pin on the damper as
sembly, refit and tighten the CKPTR to damper se
curing bolts. 
Clean the crankshaft nose. 
Reassemble the crankshaft damper assembly, oper
ation 1 2.25. 1 9  

MASS AIR FLOW SENSOR (MAFS) 

DESCRIPTION 

The MAFS (Fig.2) provides a measurement to the 
PCME of the airflow in the ductto the i n let manifold. 
The u nit contains two sourcing elements; one at 
i nlet air  temperature, and the other which is heated 
by an electrical current. Both elements are situated 
i n  a by-pass, the heated element being subjected to 
cooling as air is d rawn into the engi ne. The volume 
of air is thus determined by measuring the electrical 
current required to maintain the tem perature differ
ential of the elements constant. 
The by-pass method of air  flow measurement has 
a n umber of advantages which i nclude: 

Protection for the delicate sensing elements from 
shock loads. 
Reduction in the scale of measurement error due to 
severe flow pu lsations. 
Minimal contamination of the sensing elements by 
dirt and backfire flows that exist i n  the main duct. 

A potentiometer is i ncorporated in the MAFS to pro
vide idle fuel adjustment, (non;:atalyst engines 
only). 
This potentiometer o perates i ndependently of the 
air  flow elements, but is i ncorporated in the MAFS 
for ease of access to its adjustment screw which is 
sealed with a plastic p lug. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

MASS AIR FLOW SENSOR (MAFS) 

DIAGNOSTIC CHECK 

With the engine fully warm, ensure that the Mll is 
not i l luminated. 

Test 1 :  Run the engine at normal idle speed in neu
tra l .  
Using a suitable Digital Volt Meter (DVM) measure 
the MAFS output voltage. Positive lead Pin 3. Nega
tive lead g round Pin 1 or 2. 

Voltage: 1 . 1 0  to 1 .40 Volts 3.2 and 4.0 litre. 

Test 2: This test requires two persons. 

CAUTION: The test MUST NOT last longer than 5 
seconds. Always allow the engine to 
idle for at least two minutes between 
tests to allow the transmission to cool. 
Do not carry out more than three tests 
without allowing the engine to cool 
down for at least half an hour. 

Chock the road wheels and firmly a pply both foot 
and handbrake. 
E ng ine conditions as test 1 .  
E ngage " 0" ,  apply full th rottle and note MAFS out
put voltage at pi n 3. 

Voltage: 3.00 to 3.30 Volts (4.0litre) 
2.85 to 3.1 5  Volts (3.2litre). 

Nm: The voltage readings given above are typical 
for an engine in good condition. Altitude 
and / or barometric conditions wi l l  affect the 
readi ngs obtained. 
A second MAFS should be used as a com
parison before the MAFS under test is re
jected. 

1 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

MASS AIR FLOW SENSOR (MAFS) 

RENEW 

Disconnect the battery earth lead. 
Disconnect the MAFS mUlti-plug. 

18.30. 15 

U ndo and remove air intake el bow mounting secur
i ng n ut. 
U ndo and remove Air Clea ner (ACL) mounting se
curing nut. 
Slacken MAFS to elbow hose securi ng cl ips, reposi
tion clips. 
Reposition hose. 
Displace and reposition elbow from mounting bob
bin. 
Release ACL to MAFS securing clips. 
Displace and reposition ACL from mounting bob
bin.  
Carefully displace and remove MAFS. 
Remove and discard '0' ring seal .  
Place MAFS aside. 
Fit and fully seat new '0' ring to new MAFS. 
Carefully fit and fully seat MAFS to elbow hose a nd 
ACL. 

�: ensure correct seati ng of '0' ring and locat
i ng dowel in ACL. 

The remai ning reassembly is the reversal of the re
moval procedu re. 

INTAKE ELBOW TO THROTTLE HOSE 

RENEW 18.40.14  

Remove MAFS 1 8.30.1 5. 
Release the intake elbow to IACV hose clip and dis
connect the hose from the elbow (4 Fig.1 ). 
Release the i ntake elbow to fi ller tube hose cl ip and 
d isconnect the hose from the elbow (5 Fig. 1 ). 
Disconnect the IATS mUlti-plug. 
Release and remove the elbow mounting securing 
n ut (6 Fig. 1 ). 
Release the elbow to th rottle housing hose cl ip and 
remove the elbow from the hose. 
Release the throttle housing hose cl ip and remove 
the hose from the housing, remove the cl i ps from 
the hose and d iscard the hose (7 Fig. 1 ). 
Fitting the new elbow to throttle hose is the reversal 
of the removal procedure. Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

INTAKE ELBOW 

RENEW 18.40.13 

Disconnect the battery earth lead. 
Follow procedu res 1 8.40. 1 4  & 1 5  to remove the in
take elbow. 
Remove the IATS a nd copper seal ing washer from 
the air i ntake el bow. 
Screw the IATS with copper seal ing washer fitted 
i nto the new intake elbow and tighten down. 
Fitting the new intake elbow is the reversal of the re
moval procedu re. 

THROTTLE POSITION SENSOR (TPS) 

DESCRIPTION 

The twin track TPS (Fig . 1 )  is mechanically coupled 
to the throttle butterfly spindle and provides inde
pendent throttle position (voltage) signals to both 
the PCME and Transmission Control Mod ule (TCM). 
The PCME detects a l inear increasing voltage pro
d uced by the potentiometer as the throttle is 
o pened, the rate of opening wi l l  determine the 
amount of enrichment provided by the acceleration 
enrichment circuits a nd provide smooth transient 
o peration as the in let manifold ai rflow increases, 
causing the engine to accelerate. 
The potentiometer voltage (throttle position)  is a lso 
monitored to provide information for id le and fu l l  
load operation. 
The TCM detects a similar signal andwil l  adapt gear
shift points to d ifferent d riving styles as i nd icated by 
the throttle input. 

THROTTLE POSITION SENSOR (TPS) 

RENEW 18.30. 17 

Remove a ir  intake elbow assembly 1 8.40. 1 3  
Disconnect TPS multi-plug. Displace a nd remove 
TPS. 
Fit and ful ly seat new TPS to throttle housing. 
Fit but do not ful ly tighten TPS securing bolts. 

tmm: The TPS must be adjusted and set using J DS 
equipment. 

Following adjustment finally tighten TPS securing 
bolts. 
Refit the air  intake elbow assemby 1 8.40. 1 3. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

PARK I NEUTRAL POSITION SWITCH (PNPS) 

DESCRIPTION 

A rotary switch is located on the left hand side of the gearbox, this switch monitors gear select shaft posi
tion. A decoder module located on the gear selector gate outputs a signal to the PCME when 'drive' or 
'reverse' are engaged from 'N' or 'P'. 

AIR CONDITIONING SIGNAL (A I CS) 

DESCRIPTION 

The AI CS provides i nd ication to the PCM E  when the air conditioning clutch is engaged and disengaged. 

IDLE AIR CONTROL VALVE (lACV) 

DESCRIPTION 

The IACV (Fig. 1 )  is attached to the in let manifold and contains a step per motor driven valve which permits 
i ntake air  to bypass the throttle butterfly valve. The volume of air  passed by the valve is control led by 
the PCME so that correct idle speeds are maintained irrespective of engine tem perature and load. 

IDLE AIR CONTROL VALVE (lACV) 

RENEW 

Disconnect the battery earth lead. 
Disconnect the IACV mUlti-plug. 

18.30.41 

Slacken the air  intake elbow to IACV hose secu ring 
clip and reposition clip. 
Disconnect hose from IACV. 
U ndo and remove the fou r  screws securing the IACV 
housing to the in let manifold . 
Displace the IACV assembly, place to front. 
U ndo and remove IACV (1 Fig 1 )  to housing securing 
screws, displace IACV from housing. 
Remove and discard housing to IACV gasket. 
Remove and d iscard housing to manifold gasket. 
Clean al l  gasket faces. 
Fitting a new IACV and gaskets is the reversal of the 
removal procedure. 

Nm: After fitting a new IACV, the base idle speed 
MUST be set. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

IDLE AIR CONTROL VALVE HOUSING 
GASKET 

RENEW 

Remove the IACV 1 8.30.41 . 
Clean the gasket faces. 

18.30.56 

Fit new gaskets and reassemble using the reverse 
procedure 1 8.30.41 . 

Nme.: After fitting new gaskets the base idle should 
be set. 

INERTIA FUEL SHUTOFF SWITCH (lFSS) 

DESCRIPTION 

The IFSS is secured to the bulkhead, forward of the 
'pt post fuseblock on the driver side. It is an inertia 
actuated safety device which de-energises the igni
tion 'on' relay, inhibits FPM operation and activates 
the central locking system to open al l  door locks 
should the vehicle be subjected to heavy impact 
force. 

Resetting 

Resetthe IFSS by depressing the plunger located on 
the upper surface of the IFSS housing. 

INERTIA FUEL SHUTOFF SWITCH (lFSS) 

RENEW 18.30.35 

Disconnect the battery earth lead. 
Remove the screws securing the 'pt post fuseblock 
cover and remove the cover. 
Disconnect the IFSS connector (white), remove the 
IFSS assembly securing screws and remove the as
sembly complete with bracket to a work bench. 
Remove the screws securing the IFSS to the bracket 
and remove the IFSS from the bracket. 
Fit the new IFSS to the bracket a nd tighten the 
screws. 
Connect the IFSS connector (white), fit the IFSS as
sembly to the bulkhead and tig hten the screws. 
Refit the 'pt post fuseblock cover. 
Connect the battery earth lead. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ENGINE MANAGEMENT 3.2 AND 4.0 LITRE 

FUEL PUMP RELAY (FPR) 

RENEW 18.30.30 

U ndo and remove the n uts securing the right hand 
rear lamp assembly inner cover. 
Remove the rear lam p  inner cover. (Fig. 1 )  
Reposition upper rear corner of right hand boot side 
l iner for access to fuel pump relay. 
Displace fuel pump relayfrom relay holder (the relay . 
is mounted above the bulb fai lure module). 

Fitting a new relay is a reversal of the removal pro
cedure. 

IGNITION 'ON' RELAY 

RENEW 18.30.32 

Disconnect the battery ea rth lead. 
Remove the passenger dash li ner, locate and re
move the relay from the ig nition 'on' relay con
nector ( blue). 

Fit the new relay i nto the ignition 'on' relay con
nector (blue) and refit the passenger dash l iner. 
Recon nect the battery earth lead. 

BASE IDLE SPEED 

SETTING 

NmJ.: This should be set using J DS equipment; 
however should this not be avai lable then 
the manual method described below may be 
used. When using the manual method, en
sure the manual i nstructions are adhered to 
as the two proced ures are n ot the same. 

Run the engine until it reaches normal operating 
temperature (more than 85°C). 
Switch the ignition off. 
Switch the ignition on, wait 5 seconds and then dis
connect connector L 1 56 to the IACV. 
Switch the ignition off. 
Wait 1 5  seconds then reconnect the IACV. 
Repeat the above operations twice, o n  the lastocca
sion do not reconnect the IACV. 
Start the engine. 
Check the base id le speed this should be between 
approximately 550 RPM and 600 RPM. If the idle 
speed is not within these limits then adjust the air 
bypass screw to bring the idle speed within l imits. 
Switch the ignition off and recon nect the IACV. 
Start the engine and check to ensure that the idle 
speed is between 650 RPM and 800 RPM. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Air Cleaner / Inner Wing 6.3-8. 7 Nm 
Crankshaft Position Sensor 6-8 Nm 
Crankshaft Timing Ring / Damper 
14.5-19.5 Nm 
Distributor Ignition Clamp 9.5-12.0 Nm 
Distributor Ignition Coil Clamp 7-10 Nm 
Elbow Mounting / Inner Wing 9.5-12.5 Nm 
Elbow/Hose Clip 1.2-1.6 Nm 
Engine Coolant Temperature Sensor 
14.5-19.5 Nm 
Fuel Feed Hose / Fuel Rail Union 12.5-15.5 Nm 
Fuel Feed Hose / Fuel Rail Clip 8-10 Nm 
Fuel Pressure Regulator / Bracket 
30.5-41.5 Nm 
Fuel Pressure Regulator / Fuel Return Hose 
Intake Air Temperature Sensor 7-9 Nm 
Fuel Rail / Fuel Pressure Regulator Union 
12.5-15.5 Nm 
Fuel Rail / Manifold 9.5-12.5 Nm 
Hose Idle Air Control Valve / Elbow 
1.9-2.5 Nm 
Hose Breather/Elbow 1.9-2.5 Nm 
Idle Air Control Valve Housing / Manifold 
9.5-12.5 Nm 
Ignition Amplifier / Body 1.5-2.5 Nm 
Ignition Lead Clip Bracket 9.5-12.5 Nm 
Inertia Fuel Shutoff Switch / Bracket 2-4 Nm 
Inertia Fuel Shutoff Switch BkWehicle 6-7 Nm 
Mass Air Flow Sensor / Intake Hose 
1.2-1.6 Nm 
Hose / Throttle Housing Clip 1.2-1.6 Nm 
Spark Plug 22-30 Nm 
Union 12.5-15.5 Nm 
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DESCRIPTION 

FUEL SYSTEM 3 .2 AND 4.0 LITRE 

CONTENTS 

ACRONYM OPERATION OPERATION PAGE 
NO NO 

AIR CLEANER ASSEMBLy . . . . . . . . . . . . . . . . . . . . . .  ACL . . . . . . .  RENEW . . . . . .  19.1 0.05 . . .  19. 1-02 
AIR CLEANER ELEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  19 .1 0.08 . . .  1 9. 1-02 
COMPONENT IDENTIFICATION . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9. 1-02 
FUEL FEED PIPE TO FUEL RAIL HOSE . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.60 . . .  1 9. 1-22 
FUEL FILLER APERTU RE HOUSING . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.55.13 . . .  1 9. 1-1 8 
FUEL FILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.25.02 . . .  1 9. 1-19 
FUEL HOSE - I N  TAN K: 

FEED HOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.86 . . .  1 9. 1-27 
RETURN HOSE . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.87 . . .  1 9. 1-27 
VEHICLE SET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.88 . . .  1 9. 1-27 

FUEL PUMP M ODULE . . . . . . . . . . . . . . . . . . . . . . . . . .  FPM . . . . . . .  RENEW . . . . . . 1 9.45.08 . . .  1 9. 1-25 
FPM MOUNTIN G  RU BBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.55.26 . . .  19. 1-26 
FUEL SySTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DEPRESSURIZE 19.50.02 . . .  1 9. 1-15 
FUEL SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . 1 9. 1-10 
FUEL TANK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACCESS . . . . .  1 9.55.01 . . .  1 9. 1-16 
FUEL TANK EVAPORATIVE LOSS FLANGE . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.55.24 . . .  1 9. 1-26 
FUEL TANK EVAPORATIVE LOSS 
FLANGE SEALING RING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  19 .55.25 . . .  1 9. 1-26 
FUEL TANK OVER-PRESSU RE PIPE . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . 1 9.40.99 . . .  19 .1-24 
FUEL TANK TO FILTER HOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.97 . . .  1 9. 1-20 
MAI N  RETU RN PIPE TO TAN K  HOSE . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.85 . . .  1 9. 1-21  
PRESSURE REGULATOR RETU RN LINE HOSE . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.40.93 . . .  1 9. 1-23 
SAFETY PRECAUTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9. 1-1 5 
SPEED CONTROL MODULE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.75.21 . . .  19. 1-09 
SPEED CONTROL LOG IC MODULE . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  86.80.01 . . .  19. 1-08 
SPEED CONTROL SYSTE M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . .  19.1-05 
SPEED CONTROL SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPERATION . . . . . . . . . . . . . . .  1 9. 1-05 
SPEED CONTROL VACU UM PU MP . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.75.01 . . .  1 9. 1 -07 
THROTTLE ACTUATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.75. 1 2  . . .  19 .1-08 
THROTTLE ACTUATOR LINKAGE ROD . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  19.75. 1 0  . . .  1 9. 1-08 
THROTTLE BODY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TB . . . . . . . .  CHECK & 

ADJ UST . . . . .  1 9.20.04 . . .  19.1-03 
THROTTLE CABLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9. 20.06 . . .  1 9. 1-04 
VACUUM DUMP VALVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.75.02 . . .  19 .1-07 
VACUU M  SUPPLY HOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . .  1 9.75.03 . . .  1 9. 1-07 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 
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COMPONENT IDENTIFICATION 

TRADITIONAL NAME NEW NAME SAE J1930 ACRONYM 

AIR CLEANER ASSEMBLy . . . . . . . .  AI R CLEANER ASSEMBLy . . . . . . . . . . . . . . . . . . .  ACL 
AI R FLOW METER . . . . . . . . . . . . . . .  MASS AIR FLOW SENSOR . . . . . . . . . . . . . . . . . .  MAFS 
FUEL INJECTORS . . . . . . . . . . . . . . . .  FUEL INJECTORS . . . . . . . . . . . . . . . . . . . . . . . . . . .  FI 
FUEL PUMP . . . . . . . . . . . . . . . . . . . . .  FUEL PU MP MODULE . . . . . . . . . . . . . . . . . . . . . . .  FPM 
THROTTLE POTENTIOMETER . . . . .  THROTTLE POSITION SENSOR . . . . . . . . . . . . . .  TPS 
THROTTLE VALVE . . . . . . . . . . . . . . . .  THROTTLE BODY . . . . . . . . . . . . . . . . . . . . . . . . . . .  TB 

AIR CLEANER ASSEMBLY (ACL) 

RENEW 19.10.05 

U nclip the ACL cover a nd remove the cover I ele
ment assembly. 
Remove the ACL element. 
Clean the cover and the mating faces. 
U nclip the ACL box from the MAFS. 
Remove the nut from the upper mountings. 
Remove the ACL lower casing, retai ning the '0' ri ng 
seal (ACL to MAFS). 
Fitting a new ACL is the reversal of the removal pro
ced ure. 

AIR CLEANER ELEMENT 

RENEW 19.10.08 

U nclip a ir  cleaner cover. 
Remove cover and element, discard element. 
Clean cover a nd mating faces. 
Fit new element to cover. 
Fit and seat element I cover assembly to air cleaner 
lower unit, secure cover with cl ips. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FUEL SYSTEM 3.2 AND 4.0 LITRE 

THROTTLE BODY (TB) 

CHECK AND ADJUST 

Remove the I ntake Elbow 1 8.40. 13 

19.20.04 

Remove the I ntake Elbow to Throttle Hose 1 8.40.1 4  

Check 

Using a suitable range offeelergauges, measure the 
gap between the butterfly valve and body each side 
at the point furthest from the th rottle spindle. The 
tolerance is 0.038 to 0.064 mm (0.00 1 5in to 
0.OO25in). 
Adjust the gap if outside this range. 

Adjust 

Slacken the nut securing the throttle cable to the 
manifold bracket. 
Slacken the kick down cable to manifold bracket lock 
n ut (ZF 4HP 22 only). 
Ensure both the throttle and the kick down cables do 
not restrict the linkage adjustment. 
S lacken the throttle stop lock nut. 
Using a suitable feeler gauge adjust the throttle stop 
screw to obtain an air gap of 0.05mm (0.002in) be
tween the butterfly valve and each side of the hous
ing. 
Tighten the throttle stop lock nut. 
Recheck the butterfly valve setting. 
Fit and alig n  the ful l  throttle setting adjustment tool 
to the throttle stop p late. 
E nsure the pointer aligns with the idle mark ' 1' on the 
throttle linkage (1 Fig. 1 ). 
Slacken the ful l  throttle stop lock nut. 
Fully open the throttle and adjustthe fu l l  throttle ad
justing screw to align the pointer on the special tool 
to mark '/I{ for automatic ZF 4H P 22 (3.2 Litre) ve
hicles or mark 'M' for man ual vehicles and auto
matic ZF 4HP 24 E9 (4.0 Litre) ( 1  Fig.2). 
Release the throttle l inkage and tighten the ful l  
throttle stop lock nut. 
Remove the ful l  th rottle setting tool. 

ZF 4HP 22 (3.2 Litre) kick down cable adjustment. 
Use procedure within 44. 1 5.25 

ZF 4HP 24 E9 (4.0 Litre) kick down switch adjust
ment. Use p rocedure within 44. 1 5.38 

Re-assembly is the reversal of the strip proced ure. 
Check the base idle speed (see Section 18) and reset 
if necessary. 

DATA 

SPECIAL TOOLS 

Full throttle setting adjustment tool JD131 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 
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THROTTLE CABLE 

RENEW 19.20.06 

Displace and remove throttle cable to pedal clevis 
pin spl it pin. 
Displace and remove the th rottle cable to l inkage re
tai ni ng clip. 
Reposition the cable and l inkage. 
U ndo the cable to bracket lock n ut and reposition the 
cable from the mounting bracket. 
Displace the cable from the body grommet. 
Displace the g rom met from the body. 
Remove the cable assembly (Fig. 1 ). 
Fit and align the new cable to the vehicle. 
F ully seat the g rommet to the body panel. 
Seat the cable into the grommet. 
From i nside the vehicle position the cable to the 
throttle pedal. 
Fit and al ign the clevis pin. 
Secure the clevis p in with a new split pin. 
From the engine bay reposition the cable to the 
th rottle bracket. 
Connect and secure the inner cable to the l inkage 
with the retaining Clip. 
Tig hten the inner cable lockn ut to remove excessive 
free play fro m the cable. 
Tig hten the lock n ut. 

Fig. 1 

For Torque Figures see Section 06 and the Tsble st the end of this Section 
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• FUEL SYSTEM 3.2 AND 4.0 LITRE 

SPEED CONTROL SYSTEM 

DESCRIPTION 

The speed control system enables the driver to maintain a constant road speed accurately and conti nu
ously without manual use of the th rottle pedal. 
O nce engaged (minimum road speed 40 km I h) the speed contro l system will co ntrol the position ofthe 
throttle over a wide range of movement from idle to full  throttle  to mai ntain  the selected road speed. 
The system has two switches, 'OFF I ON I RESUME' (master switch) and SET. 

System components 

Throttle actuator: a vacuum operated device containing bellows attached to the throttle by a mechanical 
l inkage. 

Speed Control Module: a device contain ing a microprocessor and associated electronic circuits which 
evaluates the signals provided by the d river controls. the pedal switches, and road speed sensors. It then 
transmits signals to a vacuum control u nit in order to control the veh icle speed. It also retai ns the speed 
setti ng in memory. 

Vacuum pump and regulator valve: an assembly which increases and decreases the vacuum supplied 
to the throttle actuator in response to signals received from the Speed Control Module. 

Dump valve: a device which vents the vacuum system to atmosphere when the system is d isengaged 
by the Speed Control Module. 

Control panel switches: two switches located on the fascia switch panel to the right of the trip computer 
keyboard. O ne switch has a three position toggle-action movement that permits 'on', 'off' and 'resume 
I cancel' functions to be selected. The other switch has a push-button movement and generates 'set' and 
'accelerate' commands when operated. 

Brake and clutch switches: two switches which disengage the system when either the clutch (if fitted) 
or brake pedals are operated. On vehicles frtted with automatic transmission units, the c lutch switch is 
replaced by a shorting plug. 

Speed sensor: The speed signal is supplied by the ABS Control Module to the instrument pack, which 
in turn supplies a signal to the Speed Control Module. 

OPERATION 

To operate the speed control system: move the master switch to ON, the red warning light wil l  i l lumi nate. 
Accelerate the vehicle i n  the normal manner until the required cruising speed is reached. Momentary 
operation ofthe SET button will  cause the vehicle road speed to be memorised and the system engaged. 
The accelerator pedal can be released and the road speed wil l  be maintained. 
The accelerator can be depressed to increase road speed above the set speed, releasing the accelerator 
wil l  allow the vehicle to resu me the set speed. 
The set speed ca n be changed by braking or accelerating to the required speed and pressing the SET but
ton, the set speed can a lso be increased by holding the SET button depressed until the required road 
speed is obtained. 
A 'coast down' faci l ity is provided for use where the vehicle is required to slow without braking, move 
the master switch to RESUME pOSition and release. The set speed can be re-engaged by a further oper
ation of the RESUME switch. 
To cancel the speed control and erase the memory. Move the master switch to OFF. The memory is also 
cancelled when the ig nition is switched off. 

For Torque Figures ses s.ction 06 and the Table at the end of this Section 

August 
19.1 - 5 



FUEL SYSTEM 3.2 AND 4.0 LITRE " 
The system will automatically disengage when: 

The brake pedal is depressed - al l  vehicles. 

The vehicle speed fal ls below approx. 40 km I h (25 mile I h) - all vehicles. 

The vehicle speed falls below three quarters of the SET speed (i .e. when towing caravans, trai lers etc. or 
cl imbing hi l ls) - all vehicles. 

The clutch pedal is depressed - manual transmission vehicles. 

If a predetermined deceleration level is exceeded for approximately half a second the system wi l l  disen
gage - all vehicles. This deceleration is determi ned to correspond to an easi ly achieved level under firm 
braking. 

When neutral 'N' or park 'P' positions are selected - automatic transmission vehicles. 

The system will also disengage when: 

The master switch is moved to the OFF position - al l  vehicles. 

The cancel function is invoked - al l  vehicles. 

When reverse gear is selected - automatic transmission vehicles. 

If the speed control module detects a malfunction in the circuit it wil l  switch off or become latched in the 
'off' condition when disengaged by the driver. 

The ignition is switched off - al l  vehicles. 

WARNING: DO NOT USE THE SPEED CONTROL IF CONDITIONS MAKE IT INADVISABLE TO MAINTAIN 
A STEADY SPEED, E.G. IN HEAVY TRAFFIC, ON A WINDING OR SLIPPERY ROAD SURFACE. 

THE 'RESUME' POSITION SHOULD ONLY BE ENGAGED IF THE DRIVER IS FULLY AWARE 
OF THE PREVIOUSLY SET SPEED AND WISHES TO RESUME THIS PARTICULAR SPEED. 

IT IS NOT RECOMMENDED THAT A PREVIOUSLY SET SPEED IS RESUMED IN '2' OR '3'. 
THIS MAY LEAD TO EXCESSIVE ENGINE SPEEDS, RESULTING IN THE ENGINE MANAGE
MENT SYSTEM IMPOSING ITS ENGINE SPEED LIMITING FUNCTION. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SPEED CONTROL VACUUM PUMP 

RENEW 19.75.01 

Remove the air cleaner cover and element. 
Disconnect the hoses from the vacuum pump. 
Disconnect the cable harness block connector. 
Remove the n uts securi ng the vacuum pump ( 1  Fig. 
1 ). 
Displace and remove the pump (2  Fig. 1 ) . 
Fitting a new vacuum pump is the reversal of the re
moval procedure. 

VACUUM DUMP VALVE 

RENEW 19.75.02 

Remove the air cleaner cover and element. 
Disconnect the vacuum hose fro m the dump valve. 
Cut and remove the strap securing the cable harness 
block connector. 
Disconnect the cable harness block connector (1 Fig. 
2). 
Remove the n uts securing the dump valve (2 Fig. 2). 
Displace and remove the dump valve (3 Fig. 2).  
Fitting a new dump valve is the reversal of the re
moval procedure. 

VACUUM SUPPLY HOSE 

RENEW 1 9.75.03 

Remove the air cleaner cover and element. 
Disconnect the hose (1 Fig. 3) from the vacuum 
actuator. 
Cut and remove the strap securing the vacuum hose 
to the fuel rail. 
Reposition the hose from the manifold. 
Disconnect the hose (2 Fig. 3) from the vacuum 
pump. 
Disconnect hose (3 Fig. 3) from dump valve. 
Disconnect hoses from 'tee' piece (4 Fig. 3). 
Fitting a new vacuum hose is the reversal of the re
moval p rocedure. 

1 
" 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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THROTILE ACTUATOR LINKAGE ROD 

RENEW 19.75. 10 

Remove the actuator to l ink rod securing n ut (1  Fig. 
1 ). 
Remove link rod pivot pin and bush. 
Displace and remove the actuator l ink  to throttle 
l inkage securing clip (2 Fig. 1). 
Remove the actuator link rod (3 Fig. 1 ). 
Remove the actuator l ink retain ing pin. 
Fitti ng a new throttle actuator l inkage rod is the re
versal of the removal procedure. Ensure the pivot 
pin is adjusted to provide about O,5mm (O.020in ) 
free play in  the l ink rod before tightening the actua
tor pivot pin securing n ut. 

THROTILE ACTUATOR 

RENEW 19.75.12 

Remove the operating rod to actuator securing nut 
(1 Fig. 2). 
Remove the operating rod pivot pin and bush. 
Reposition the rod from the actuator. 
Disconnect the vacuum hose from the actuato r (2 
Fig. 2). 
Remove the nut securing the actuator mou nting 
bracket (3 Fig. 2). 
Displace and remove the actuator (4 Fig. 2). 
Fitting a new actuator is the reversal of the removal 
procedure. 

SPEED CONTROL LOGIC MODULE 

RENEW 86.80.01 

Disconnect the battery earth lead. 
Open the drivers doo r and remove the d rivers side 
dash l iner. 
Remove the screw securing the trip com puter un
dertray. 
Displace and remove the undertray. 
Displace the on I off switch. 
Release the trip computer retaining clips and dis
place the trip comp uter (Fig. 3). 
Disconnectthe black and brown cable harness block 
con nectors. 
Fitting a new mod u le is the reversal of the removal 
p rocedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SPEED CONTROL MODULE 

RENEW 19.75.21 

Disconnect the battery earth lead. 
Open the front passenger door and remove the 
passenger side dash l iner. 
Disconnect two Dzus latches secu ri ng the control 
u nit. 
Disconnect the two cable harness block connectors. 
Remove the control mod ule. 
Fitting a new control module is the reversal ofthe re
moval procedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 
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FUEL SYSTEM 

DESCRIPTION 

The fuel system used is of the reci rculatory type. 
The fuel tank is mou nted across the car behind the rear passenger seats. 
The system schematic is shown in Fig. 1 .  Fuel is drawn from the fuel tank ( 1  Fig. 1 )  into the in-tank fuel 
module (2 F ig . 1 )  by the fuel pump (3 Fig. 1 ), with the fuel passing through a venturi on the fuel pump pres
sure side. 

A 70 micron filter is incorporated at the i n let port of the module to prevent ingress of particle contamin
ants. 

Fuel is pumped from the base of the fuel  tank through a flexi ble hose to an i n-line filter (5 Fig. 1 ). From 
the filter, fuel flows through underfloor pipework to the front of the vehicle where flexi ble hose connects 
the underfloor feed pipe to fuel rai l .  

The fuel rail is mounted on the engine (7 Fig. 1 ). A fuel pressure regu lator referenced to manifold vacu um 
(6 Fig. 1 )  controls fuel l ine pressure and maintai ns a constant pressure across the fuel injector (FI) nozzles. 
Pressure is kept constant within the range 241 .30 to 310.25 kN / m2 (35 to 45 Ibf / in2). 

Spi l l  return fuel from the fuel pressure regulator is retu rned to the i n-tank module through return hoses 
and u nderfloor pipe. A 70 m icron fi lter is used in the return in let ofthe module to capture debris that may 
be present in the fuel rail or return l ine at i nitial start-up a nd so prevent it from enteri ng the system. 

Both the feed and retu rn ports of the module use non-return valves for safety. 

1---+--2 
1>+---;-3 

1 .  Fuel Tank 
3. Fuel Pump 
5. Fuel  Filter 
7. Fuel Rail 

5 

9. Inlet Manifold 

2. Fuel Pump Mod ule (FPM ) 
4. Tank Pressure Control Valve 
6. Fuel Pressure Reg ulator 
8. Fuel I njectors (FI) 

Fig.1 Fuel System 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Fuel Pump Module (FPM) 

The fuel pump is fitted inside the in-tank module (1 
Fig. 1 ), which is fixed to the centre base of the fuel 
tank, via a rubber cradle (2 Fig. 1 )  and steel bracket 
(6 Fig. 1 ). The rubber cradle behaves as a n  acoustic 
baffle to deaden pump vibration and noise. There 
are th ree large and one small tab (3 Fig. 1 )  on the 
module casing, which locate into slots in  the centre 
recess of the rubber mounting (4 Fig. 1 ), this ensures 
that the pump can only be mounted in the correct 
orientation. The periphery of the rubber mounting 
incorporates fou r  protrusions each having a locat
i ng slot (5 Fig . 1 ), three large and one small slot, 
which locate onto tabs on the steel support bracket 
(7 Fig. 1 )  . 

.IYgU: It is importa nt to ensure correct orientation 
and fitting of fuel pump module with rubber 
mou nting a nd steel support bracket. 

The fuel pump draws fuel into the module from the 
fuel tank through a filter at the base of the module 
(Fig.2). 
Fuel is pumped out of the module through a port at 
the top of the module (8 Fig . 1 ). There are two rubber 
moulded hoses connected to the top of the module, 
the short hose ( 1 0  Fig. 1 )  connects from the module's 
return port (9 Fig.1 ) tothe u nderfloor fuel retu rn pi pe 
at the base of the fuel tank. The long hose ( 1 1  Fig . 1 )  
connects the fuel feed pipe to the module's outlet 
port (8 Fig. 1 )  
Flexible hose connections between the tank a nd 
solid underfloor pipes a re underneath the car. 

CAUTION: The flexible hoses are PTFE tube and 
must not be clamped. 

The only direct connection between pump module 
and the evaporative loss flange is the two wire elec
trical connection ( 1 2  Fig. 1 ). 
The pump del ivers approximately 1 20 litres per 
hour @ 3 Bar. (depending on fuel quality and tem
perature). 

CAUTION: Disassembly of the fuel pump module 
will invalidate the warranty. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 1 9. 1  - 1 1  
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Fuel Filter 

CAUTION: Directions for fuel flow are shown on 
the filter, it is important that the filter is 
connected the right way round. 

Connectors and Hoses 

Legris quick-fit connectors a re used on the fuel 
system (Fig. 2). At connections between hoses a nd 
the u nderfloor pi pes, the pipes have a ridge or paint 
l ine to indicate how far the connector should be 
p ushed onto the pipe end. 

CAUTION: Pipes and component stubs must be 
fully inserted into connector ends to 
ensure proper fit; failure to do so could 
cause fuel leakage. 

There are two sizes of connector, Smm and 1 0mm, 
this is to ensure that the feed pipe is n ot connected 
as the return pipe a nd vice versa. The 1 0 m m  con
nector is used for the feed l ine.  

Service tool JO 175 is  avai lable for the tightening of 
j ubilee cl ips used for attaching feed and return 
hoses to the in-tan k  module. 

Fuel Tank 

There are two types of fuel tank assembly (Fig.3), 
o ne for use with unleaded fuel o nly and one for use 
with leaded I u nl eaded fuel .  Each type is clearly 
marked, the main difference between the two types 
is the size of the fi l ler neck a perture. The throat of 
the u nleaded fi l ler neck is smaller than that of the 
leaded variantto ensure that only petrol pumps with 
unleaded nozzles can be used. 
The fil ler neck (1 Fig .3) is in one piece and connects 
directly with the fi l ler cap (2 Fig.3). 

1 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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The tank is designed to shut off at 93% full, leaving 
7% air  space in the tank for expansion across the 
range of expected temperatures. When the tank has 
run dry, there should be approximately 0.7 litres of 
fuel remaining in the bottom of the tank which the 
pump is u nable to scavenge. 

Evaporative Loss Flange 

The fla nge is mounted to the tank by a seal (4 Fig . 1 )  
and locking ring ( 5  Fig. 1 ), it has three external outlet 
ports and one electrical connection. 
The large port ( 1  Fig.2) is capped. The tank vapour 
vent being connected directly from a tube on the 
tank to the fuel fil ler neck (6 Fig. 1 ). 
The intermediate port (2 Fig. 2) has a 'Legris' quick
fit connector moulded in, a nd a l lows for over pres
surisation; it is connected to atmosphere by a nylon 
pipe the outlet of which is u nderneath the vehicle. 

The small outlet port (3 Fig. 2) is used for fuel tank 
venting and uses a nylon pipe to con nect the tankto 
the charcoal canister located at the front of the ve
hicle. For cars not fitted with evaporative loss con
trol, the pipe is vented directly to atmosphere via a 
hose passing u nderneath the car. I n  both cases a 
Tank Pressure Control Valve is included in the l ine, 
controlled by manifold pressure. 

Tank Pressure Control Valve 

CAUTION: It is important that the Tank Pressure 
Control Valve is fitted the correct way 
round, the valve has 'Tank' printed on 
one port and 'Can' (or 'Engine') printed 
on the other port for identification. 
Failure to fit the valve in the correct 
orientation could cause tank collapse. 

When the engine is running the va lve is opened by 
the inlet manifold vacuum sig nal, keeping the fuel 
tank pressure near zero. 
When the engine is not running va pour generated 
in the fuel tank will cause the valve to crack at 1 . 0  to 
1 .3 I b  / in2. 
The Tank Pressure Control Valve a lso contains a 
non-return valve to prevent negative pressures in 
the fuel tank which can cause the tank to collapse. 

If the 1 .25 Ib / in2 valve fails to work, the valve in the 
evaporative loss flange cracks open at 2.5 - 3.5 Ib / 
in2. If the evaporative loss flange valve also fai ls to 
operate, the fuel cap has a pressure relief valve set 
at 4.0 - 5.5 Ib  / in2. 

1 -----1 

2 

Fig. 1 

3 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table Bt the end of this Section 
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Instrument Gauge 

Fig.1  shows a cross-section of the fuel tank to i ndicate theoretica l float positions against fuel level. 

N.cWl: All fuel levels shown are approximations only. 

Key to Fig. 1 

1 .  Tank Empty Position ( less than 6 Litre i n  tank) 
2. Tank 1/4 Ful l  (22 to 26 l itres in tank) 
3. Tank 1 /2 Full (40 to 44 l itres in tank) 
4. Tank 3/4 Full (59 to 63 l itres in tank) 
5. Tank Ful l  (more than 79 l itres in tank) 
6. Fuel expansio n space (7%) 
7. U n recorded fuel 
8. Tank Sender U n it 
9. Un recorded F uel 

Ta nk capacity is approximately 83 l itres, and the 
measurement range of the sender u nit is from 6 to 
79 litres. 

2 --4-0--L:=" 

1 --=-_  

Fig. 1 

For Torque Figures S88 Section 06 and the Table at the end of this Section 
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SAFETY PRECAUTIONS 

WARNING: OPERATIONS INVOLVING THE FUEL SYSTEM RESULT IN FUEL AND FUEL VAPOUR BEING 
PRESENT IN THE ATMOSPHERE. 

FUEL VAPOUR IS EXTREMELY FLAMMABLE, THEREFORE GREAT CARE MUST BE TAKEN 
WHEN WORK IS CARRIED OUT ON THE FUEL SYSTEM. 

THE FOLLOWING PRECAUTIONS MUST BE STRICTLY ADHERED TO: 

DO NOT SMOKE IN THE WORK AREA. 

'NO SMOKING' WARNING SIGNS MUST BE POSTED ROUND THE AREA. 

A C()2 FIRE EXTINGUISHER MUST BE CLOSE AT HAND. 

DRY SAND MUST BE AVAILABLE TO SOAK UP ANY FUEL SPILLAGE. 

EMPTY THE FUEL FROM THE TANK INTO AN AUTHORISED EXPLOSION PROOF 
CONTAINER USING SUITABLE FIREPROOF EQUIPMENT. 

FUEL MUST NOT BE EMPTIED INTO A PIT. 

THE WORK AREA MUST BE WELL VENTILATED. 

THE BATTERY MUST BE DISCONNECTED BEFORE CARRYING OUT WORK ON THE FUEL 
SYSTEM. 

THE OLD TANK MUST NOT BE DISPOSED OF UNTIL IT IS RENDERED SAFE FROM 
EXPLOSION. 

MAINTENANCE PERSONNEL SHOULD HAVE UNDERTAKEN SPECIALIST TRAINING 
BEFORE BEING ALLOWED TO REPAIR COMPONENTS ASSOCIATED WITH THE FUEL 
SYSTEM. 

FUEL SYSTEM 

DEPRESSURIZE 19.50.02 

Open the bonnet. 
Remove the heated oxygen sensor heater relay from 
the holder (Fig. 1 ). 

CAUTION: Fig. 1 shows the oxygen sensor heater 
relay for right-hand drive vehicles. For 
left-hand drive vehicles the oxygen 
sensor heater relay is third from the 
left. 

Start the engine and al low to run at idle to depres
surize the fuel system. 
Switch off the ignition. 
Replace the heated oxygen sensor heater relay in 
the holder. Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL TANK 

REMOVE FOR ACCESS AND REFIT 19.55.01 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 1 9.50.02 
Remove battery cover 86. 1 5. 1 2  
Remove battery 86. 1 5.01 
Empty the fuel tank into an explosion proof con
tainer using suitable fireproof equipment. 
Raise the vehicle on a 'Four Post' ram p. 
Displace and remove the retaining clips securing the 
fuel feed and return hoses (1 Fig. 1 ). 

Disconnect hoses from fuel tank (2 Fig . 1 ). 
Remove and discard sealing rings from hoses. 

WARNING: NEW SEALING RINGS MUST BE 
FITTED TO FEED AND RETURN HOSES 
BEFORE REASSEMBLY. 

Fit protective plugs to the hoses and tank. 
Lower vehicle on ramp. 
Remove boot floor carpet 76. 1 9.30 
Remove boot front l iner 76. 19.31 
Remove boot side liner - left hand 76. 19.22 
Remove boot side l iner - right hand 76. 1 9.23 
Fuel fi ller aperture housing 1 9.55.13 

Remove the bolts securing spare wheel mounting 
bracket and remove the bracket. 
Cut and remove ratchet strap securing fuel pump 
l ink harness to harnesses/earth leads. 
Cut and remove ratchet straps securing harnesses 
to fuel tank retain ing straps. 
Displace retaining clip securing ride level harness to 
battery tray. 
Disconnect battery tray d rain tube. 
Release and remove bolts securing battery tray to 
body. 
Reposition battery tray to lay on its side to al lowtank 
removal. 

Note: Battery tray remains ca ptive on diagnostic 
socket / Iead. 

N.a1e: Tank retaining strap n uts / bolts and lower 
bracket disconnection covered in 1 9.55. 1 3. 

Reposition tank retaining straps upwards for access 
and secure to boot aperture flange with suitable ad
hesive tape. 
Remove tank u pper sou nd insulation pad. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Note and disconnect the cables from the fuel gauge 
tank sender unit (Fig . 1 ). 

NmJ.: The top termi nal  ( 1  Fig .1 ) is the positive sup
ply terminal; the centre terminal (2 Fig. 1 )  is 
the earth terminal. The bottom terminal  (3 
Fig. 1 )  is the warning light terminal and 
should be blanked off with an i nsulation 
cover to prevent i ncorrect connection. 

Disconnect fuel pump l ink lead from evaporative 
loss flange connection. 
Reposition harness downwards below tank level. 
Cut and remove ratchet strap fil ler aperture housi ng 
drain tube to fi l ler  neck. 
Release vapour pipe hose to underbody p ipe secur
ing cl ip (1 Fig.2). 
Disconnect va pour pipe / hose assembly from un
derbody pipe. 

Remove vapour pipe hose from evaporative flange 
by releasing cli p  and pul l ing hose from evaporative 
loss flange. 
Remove over-pressure pipe from eva porative 
flange by pushing back collar on quick-fit con nector 
i n  flange port, and pul l ing pipe from con nector. 
Remove the fuel ta nk assembly. 
To refit the fuel tank, reverse the procedure. 

Fig. 1 

Fig. 2 

For Torque Figures SN Section 06 end the Table Bt the end of this Section 
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FUEL FILLER APERTURE HOUSING 

RENEW 

Disconnect the battery earth lead. 
Remove boot floor carpet 76.1 9.30 
Remove boot front l iner 76. 1 3.31 

1 9.55.13 

Remove boot side liner - left hand 76.1 9.22 
S lacken fuel tank retai ning strap lower bracket 
clamping n uts I bolts. 
Release and remove fuel tank retain ing strap lower 
bracket to body securing bolts. 
Cut and remove ratchet strap securing fi l ler housing 
solenoid block con nector to harness (1 Fig. 1 ). 
Disconnect block con nector. 
Reposition a perture seal to d ra in tube securing clip 
( remains captive on drain tube), (2 Fig.1 ). 
Disconnect d rain tube from apertu re seal (3 Fig . 1 ). 
Remove fuel fil ler cap (2 Fig.2). 
Remove aperture seal to fi ller neck garter spri ng (3 
Fig.2). 
Remove fil ler housi ng to body securing bolts (4 
Fig. 1 ). 
Displace fi l ler housing from body (remains captive 
on fil ler neck). 
Remove apertu re seal over fi ller neck. Move fuel 
tank fi ller neck rearwards to aid the following oper
ation. 
Raise fi ller housing front left hand corner u pwards 
through body apertu re. 
Move fuel tank fi l ler neck forwards to a id the fol low
i ng operation.  
Lift and remove fil ler housing assembly. 
Remove and discard fil ler housing gasket and clean 
gasket faces. 

To fit a new fil ler  a perture housing, reverse the pro
cedure using a new gasket. 
Check fil ler flap  al ignment with body, adjust if 
necessary. 

Fig. 1 

Fig. 2 

For Torque Figures see Ssction 06 and the Table at the end of this Section 
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FUEL FILTER 

RENEW 19.25.02 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19. 1-15. 

Depressurize the fuel system 1 9.50.02 
Disconnect the battery ea rth lead. 

Empty the fuel tank into an explosion proof con
tainer using suitable fireproof equipment. 
Jack up and place rear of vehicle on stands. 
U ndo and remove fuel tank to filter hose 'P' clip to 
body securing screw (1 Fig. 1 ). 
U ndo and remove fuel filter clamp to rubber mount
i ng bobbin securing n ut. 
Reposition clamp from mounti ng bobbin. 
Place a suitable container below the filter. 
U ndo the fuel tank to filter hose u nion nut at filter (2 
Fig. 1 ). 
Reposition hose from filter. 
Remove and discard seal from end of hose. 
Fit p lugs to hose and filter. 
U ndo u nderfloor pipe to filter union nut at filter (3 
Fig. 1 ). 
Displace and remove fuel filter from u nderfloor 
pipe. 
Remove and discard seal from u nderfloor pipe. 
Fit plugs to pipe and filter. 
Remove securi ng clamp from filter (4 Fig. 1 ). 

Re-assembly is the reversal of the removal pro
cedure, observing the fol lowing note. 

WARNING: A NEW FILTER TO UNDERFLOOR PIPE 
SEAL MUST BE FITTED EVERY TIME 
THE FUEL FILTER IS REMOVED. 

A NEW '0' RING SEAL MUST BE 
FITTED TO THE FUEL TANK TO FILTER 
HOSE EVERY TIME FUEL FILTER IS RE
MOVED. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL TANK TO FILTER HOSE 

RENEW 19.40.97 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19. 1-15. 

Depressurize the fuel system 1 9.50.02 
Disconnect the battery earth lead. 
Empty the fuel tank into an explosion proof con
tainer using suitable fireproof equipment. 
Raise the vehicle on a 'four post' ram p. 
U ndo and remove fuel tank to filter hose body 'P' 
clip securing screw (1 Fig. 1 ). 
U ndo hose to filter union n ut (2 Fig. 1 ). 
Disconnect hose from fuel filter. 
Remove and discard seal from end of hose. 
Fit plugs to hose and filter. 
Displace and remove hose to fuel ta nk retaining clip 
(3 Fig. 1 ). 
Disconnect hose from tank. 
Remove and discard '0' ri ng seals from hose. 
Fit plugs to hose and tank. 
Displace and remove hose assembly from suspen
sion. 
Displace and remove 'P' clip from hose. 

Fit and seat 'P' clip to hose. 
Lay hose assembly through suspension (Fig. 2) a nd 
position to connections. 
Remove plugs from hose and tank. 
Fit new '0' ri ng seals to hose. 

WARNING: A NEW '0' RING SEAL MUST BE 
FITTED EVERY TIME THE FUEL FILTER 
TO TANK HOSE IS REMOVED. 

Connect hose to tank. 
Secure hose to ta nk with retaining clip. 
Remove plugs from hose and filter. 
Fit new seal to end of hose. 
Connect hose to filter. 
lighten hose to filter u nion nut. 
Reposition hose 'P' cl ip to body securing hole. 
Fit and tighten 'P' clip to body securing screw. 
Lower vehicle on ramp. 
Refit battery earth lead. 
Refi l l  fuel tank. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 

1 9.1 - 20 

• 

Issue 2 January 93 



• FUEL SYSTEM 3.2 AND 4.0 LITRE 

MAIN RETURN PIPE TO TANK HOSE 

RENEW 19.40.85 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 1 9.50.02 
Disconnect the battery earth lead. 
Empty the fuel tank into an explosion proof con
tainer using suitable fireproof equipment. 
Raise the vehicle on a 'four post' ram p. 
Place suitable container below hose to collect resid
ual fuel. 
Disconnect hose from pipe by releasing quick-fit 
connection. 
Remove container from beneath hose. 
Fit plugs to pipe and hose. 
Displace and remove hose to tank securing cli ps (1  
Fig. 1 ). 
Disconnect hose from tank. 
Fit plugs to hose and tank. 
Displace and remove hose from suspension area. 
Remove and discard the 'Q' ring seals from hose. 

Reposition new hose assembly through suspension 
(Fig.2) and reposition connections. 
Remove plugs from hose and return pipe. 
Fit new 'Q' ring seals to hose. 

WARNING: A NEW '0' RING SEAL MUST BE 
FITTED EVERY TIME THE FUEL RE
TURN PIPE TO TANK HOSE IS RE
MOVED. 

Con nect hose to return pipe (Fig.3). 

CAUTION: Pipes and component stubs must be 
fully inserted into connector ends to 
ensure proper fit; failure to do so could 
cause fuel leakage. 

�: There are two sizes of connector, 8mm and 
1 0m m, this is to ensure that the feed pipe is 
not con nected as the return pipe and vice 
versa. The 10mm con nector is used for the 
feed l ine. 

Remove plugs from hose and tank. 
Connect hose to tank. 
Secure hose to tank with retaining clip. 
Lower vehicle on ramp. 
Refil l  tank with petrol. 
Recon nect battery. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL FEED PIPE TO FUEL RAIL HOSE 

RENEW 19.40.60 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 1 9.50.02. 
Disconnect the battery earth lead. 
Displace the fuel feed hose from the fuel rai l  secur
ing clips. 
Undo the fuel feed to fuel rail u nion nut and reposi
tion the hose from the rai l  (Fig. 1 ). 
Fit protective p lugs to the fuel rail and the hose. 
Release the hose to inlet ma nifold retaining clip and 
reposition from the c lip. 
Release the hose to fuel feed pipe quick-fit con
nector by pul ling back on the con nector collar (1  Fig. 
2).  
Remove the hose from the fuel feed pipe. 
Fit protective pl ugs to the hose and the fuel feed 
pipe. 

Fitting a new hose is the reversal ofthe removal pro
cedure. 

CAUTION: Pipes and component stubs must be 
fully inserted into connector ends to 
ensure proper fit; failure to do so could 
cause fuel leakage. 

Note: There are two sizes of con nector a nd pipe, 
8mm and 1 0mm, this is to ensure that the 
feed pipe is not connected as the return pipe 
and vice versa. The 10mm connector I pipe 
is used for the feed line. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 

1 9.1  - 22 

" 

Issue 2 January 93 

www.JagDocs.com



" FUEL SYSTEM 3 .2 AND 4.0 LITRE 

PRESSURE REGULATOR RETURN LINE 
HOSE 

RENEW 19.40.93 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 1 9.50.02 
Disconnect the battery earth lead. 
U ndo the return hose to the regulator u nion nut and 
reposition the hose from the regu lator (Fig. 1 ) . 
Fit protective plugs to the regulator and the hose. 
Release the hose to inlet manifold retaining clip. 
Release the hose to fuel return pipe quick-fit con
nector by pul l ing back on the connector collar (Fig. 
2). 
Remove the hose from the fuel return pipe and the 
chassis mounting bracket. 
Fit protective plugs to the hose and the fuel return 
pipe. 

Fitting a new hose is the reversal ofthe removal pro
cedu re. 

CAUTION: Pipes and component stubs must be 
fully inserted into connector ends to 
ensure proper fit; failure to do so could 
cause fuel leakage. 

�: There are two sizes of con nector, Bmm and 
1 0m m, this is to ensure that the feed pipe is 
not connected as the return pipe a nd vice 
versa. The 10mm con nector is used for the 
feed line. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL TANK OVER-PRESSURE PIPE 

RENEW 19.40.99 

Open the luggage compartment. 
Remove spare wheel / wheel cover and jack. 
Remove the floor carpet. 
Remove the boot front and side l iner. 
Remove fuel tank upper insulation mat. 
Remove over-pressure pipe from evaporative 
flange by pushing back col lar on quick-fit connector 
in flange port, and pul l ing pipe from connector. 
Displace over pressure pipe from body g rom met. 
Fit new over pressu re pipe through body g rommet. 
Con nect over pressure pipe to evaporative loss 
flange quick-fit connector. 

CAUTION: Pipes and component stubs must be 
fully inserted into connector ends to 
ensure proper fit; failure to do so could 
cause fuel leakage. 

Refit fuel tank upper insulation mat. 
Refit boot side l iners and floor carpet. 
Refit jack and spare wheel / wheel cover. 
Close luggage compartment. 

For Torque Figures see Section 06 and the Table at the end of this Section 

1 9. 1  - 24 

• 

Issue 2 January 93 



• FUEL SYSTEM 3.2 AND 4.0 LITRE 

FUEL PUMP MODULE (FPM) 

RENEW 19.45.08 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 1 9.50.02. 
Remove the battery cover 86. 1 5. 12 .  
Remove the battery 86. 1 5.01 .  
Remove the luggage compartment floor carpet 
76.19.30. 
Remove the luggage com partment front liner 
76.19.31 .  
Remove the luggage com partment side liner - left 
hand 76. 19.22. 
Remove the luggage com partment side liner - right 
hand 76. 1 9.23. 
Remove the fuel fi l ler  a perture housing 1 9.55. 13. 
Raise the vehicle on a ram p. 
Remove the fuel tank for access 19.55.01 . 
Remove the evaporative loss flange and sealing ri ng 
1 9.55.25. 

Using tool JD 175 slacken the hose clip securing the 
internal feed hose ( 1 1  Fig. 1 )  to the fuel pump mod
ule outlet connection (8 Fig. 1 ). 
Disconnect the fuel feed hose from the fuel pump 
modu le. 
Using tool JD 175 slacken the hose clip securing the 
internal fuel return hose ( 1 0  Fig. 1 )  to the fuel pump 
module fuel return con nection (9 Fig. 1 ) . 
Disconnect the fuel return hose from the fuel pump 
modu le. 
Lift the FPM mounting rubber off the steel support 
bracket tabs. 
Remove the FPM and mounting rubber from the 
tank. 
Cut a nd remove the ratchet strap securing the 
mounting rubber to the mod ule. 
Remove the FPM from the mounti ng rubber. 

Reverse the removal procedure to fit a new fuel 
pump module. 

�: Ensure that the tangs on the module and the 
mounting su pport bracket tabs are correctly 
lined up. Use a new ratchet strap to hold the 
module in the mounting rubber. 

rmB: Feed and return hoses must be installed on 
to the relevent mod ule pipes without intro
ducing twist into the hoses. 

Use tool JD 175 to tighten the hose cl ips on the inter
nal hoses. 

rmte: Ensure thatthe feed and return hoses are ful
ly seated on the FPM and tank pipes. 

DATA OVERLEAF. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DATA 

SERVICE TOOL 

Fuel tank hose clip driver JD 175 

FUEL PUMP MODULE MOUNTING 
RUBBER 

RENEW 19.55.26 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 9.50.02. 
Remove the battery cover 86. 1 5. 12 .  
Remove the battery 86. 1 5.01 . 
Remove the luggage compartment floor carpet 
76.1 9.30. 
Remove the luggage com partment side l iner - left 
hand 76. 1 9.22. 
Remove the l uggage com partment side l iner - right 
hand 76. 1 9.23. 
Remove the fuel fi l ler aperture housing 1 9.55. 1 3. 
Raise the vehicle on a ram p. 
Remove the fuel tank for access 1 9.55.01 .  
Removethe evaporative loss flange and sealing ring 
1 9.55.25. 
Remove the fuel p ump modu le 1 9.45.08. 

Discard the old FPM mounting rubber and replace 
with a new one. 
Reverse the removal proced ure to fit the new FPM 
mounting rubber. 

�: During reassembly, ensure the precaution 
notes l isted in 1 9.45.08 are adhered to. 

FUEL TANK EVAPORATIVE LOSS FLANGE 

RENEW 19.55.24 

FUEL TANK EVAPORATIVE LOSS FLANGE 
SEALING RING 

RENEW 

Depressurize the fuel system 1 9.50.02. 
Remove the battery cover 86. 1 5. 12 .  
Remove the battery 86. 1 5.01 . 

19.55.25 

Remove the luggage compartment floor carpet 
76.1 9.30. 
Remove the luggage compartment front l iner 
76. 1 9.31 . 
Remove the luggage compartment side l iner - left 
hand 76. 1 9. 22. 
Remove the l uggage compartment side l iner - right 
hand 76. 1 9.23. 
Remove the fuel fi l ler  aperture housing 1 9.55. 13. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Raise the vehicle on a ram p. 
Remove the fuel tank for access 1 9.55.01 .  
Release the evaporative loss flange locking ring (5 
Fig. 1 )  using tool JD 174. Apply downward pressure 
when using tool JD 174 to avoid disengagement 
from the locking ring. 
Remove the lock ring. 
Remove the evaporative loss flange (3 Fig. 1) from 
the fuel tank aperture. 
Disconnect the FPM harness connector from the 
evaporative loss fla nge a nd place the evaporative 
loss flange aside. 
Remove the evaporative loss flange sealing ring (4 1 
Fig. 1 ). 

Fitting a new evaporative loss flange and evapora
tive loss flange sealing ring is a reversal of the re
moval procedure. 

WARNING: USE A NEW EVAPORATIVE LOSS 
FLANGE SEALING RING EACH TIME 
THE EVAPORATlVE LOSS FLANGE IS 
REMOVED. 

DATA 

SERVICE TOOL 

Locking ring tool JD 174 

FUEL HOSE - IN TANK 

RENEW - FEED HOSE 
RENEW - RETURN HOSE 
RENEW - VEHICLE SET 

19.40.86 
19.40.87 
19.40.88 

WARNING: OBSERVE THE PRECAUTIONS LISTED 
ON PAGE 19.1-15. 

Depressurize the fuel system 1 9.50.02. 
Remove the battery cover 86. 15 . 12 .  
Remove the battery 86. 1 5.01 . 
Remove the luggage compartment floor carpet 
76. 1 9.30. 
Remove the luggage compartment front liner 
76. 1 9.31 . 
Remove the luggage compartment side liner - left 
hand 76. 1 9.22. 
Remove the luggage compartment side liner - right 
hand 76. 1 9.23. 
Remove the fuel fi l ler a perture housing 1 9.55. 1 3. 
Raise the vehicle on a ram p. 
Remove the fuel tank for access 1 9.55.01 .  
Remove the evaporative loss flange a nd sealing ring 
19.55.25. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 1 9.1  - 27 
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Using tool JD 175 slacken the hose clip securing the 
internal feed hose ( 1 1 Fig. 1 )  to the fuel pump mod
ule outlet connection (8 Fig. 1 ). 
Disconnect the fuel feed hose from the fuel pump 
module. 
Using tool JD 175 slacken the hose clip securing the 
internal fuel return hose ( 1 0  Fig. 1 )  to the fuel pump 
module fuel return con nection (9 Fig. 1 ). 
Disconnect the fuel retu rn hose from the fuel pu mp 
modu le. 

Using tool JD 175 slacken the hose clip securing the 
feed hose at the tank end. 
Disconnect the feed hose ( 1 1 Fig. 1) from the fuel 
tank end and remove the hose from the fuel tank. 
Using tool JD 175 slacken the hose cl ip securing the 4 
return hose at the tank end. 
Disconnect the return hose (9 Fig. 1 )  from the fuel 
tank e nd and remove the hose from the fuel tank. 

Remove the securing clips from the old hoses, 
examine for damage /wear and, if suitable, fitto the 
new hoses. Worn or damaged components must al
ways be renewed. 

Nme: Ensure feed and return hoses are fully seated 
on the pump mod ule and fuel tank pipes, are 
free from twists and do not fou l  the fuel 
sender unit float arm.  

Fitting new in tank hoses is  a reversal of  the removal 
procedure. Ensure new seals are used as requested 
in  the i ndividual procedures. 

DATA 

SERVICE TOOLS 

Fuel tank hose clip driver JD 175. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Air cleaner mounting 7-10 Nm 
Filler neck / body 2-3 Nm 
Filler neck hose clip 3.5-4.5 Nm 
Fuel sender unit lock ring 5,5-13 Nm 
Fuel tank to filter pipe 'p' clip 8-10 Nm 
Fuel filter clamp / mounting bobbin 8-10 Nm 
Fuel filter to pipe / hose union 27-33 Nm 
Fuel feed pipe / filter union 27-33 Nm 
Intake elbow / mounting bracket 7-10 Nm 
Link rod securing nut 3.5-4.5 Nm 
Overflow pipe hose clip 2.5-3.5 Nm 
Speed control module / panel 1.5-2.5 Nm 
Speed control vacuum pump / body 
3.5-4.5Nm 
Tank strap anchor bracket / body 22-28 Nm 
Tank securing strap / anchor bracket � Nm 
Cable locknuts 14-18 Nm 
Throttle actuator / mounting bracket 
7-8 Nm 
Throttle stop locknut 3.5-4.5 Nm 
Vacuum pump valve / body 7-10 Nm 
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• 
DESCRIPTION 

COOLING SYSTEM 3.2 AND 4.0 LITRE 

CONTENTS 

OPERATION OPERATION PAGE 
NO. NO. 

COOLING FAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.25.06 . . . . . . 26. 1-10 
COOLANT LEVEL IN DICATOR . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26. 1 5.04 . . . . . .  26.1-{)8 
COOLANT LEVEL PROBE . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.40.1 1 . . . . . . 26.1-{)8 
COOLANT LEVEL PROBE SEAL . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.40.1 2 . . . . . .  26.1-{)8 
COOLING SYSTEM . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . .  DESCRIPTION . • . • . . . . . . . . . . . . . . . . .  26.1-{)3 
COOLING SYSTE M . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . •  FAULT DIAGNOSIS . . . • . . . . . . . • . • • .  26. 1-{)2 
COO LING SYSTE M - COM PLETE . . . . • . • • • • • . . . . . . • .  DRAIN AN D REFILL 26. 1 0.01 . • • • . .  26.1 -{)6 
COOLING SYSTE M - RADIATOR ONLy . . • . . . . . . • . • .  DRAI N AND REFILL 26. 1 0.0 1 / 01 . .  26.1-06 
COOLING SySTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PRESSURE TEST . .  26. 1 0.07 . . . . . .  26.1-{)5 
EXPANSION TAN K  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26. 1 5.01 . . . . . .  26.1-{)9 
H OSE-ENGINE SET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.30.41 . . . . . .  26.1-1 5 
H OSE-EXPANSION TANK TO RADIATOR • • • . . . . • • . .  RENEW . . . . . . . . . . .  26.30.54 . . . . . .  26. 1-1 4 
HOSE-EXPANSION TANK TO WATE R PUMP . . . . . • . .  RENEW . . . . . . . . . . .  26.30.72 . . . . . .  26. 1-1 4 
HOSE-THERMOSTAT HOUSING TO PART 
THROTTLE CONTROL HOUSiNG . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.30.78 . . . . . . 26.1-1 5 
HOSE-WATER PIPE TO WATER PU MP . . . . . . . . • . • . . .  RENEW . . . • . . . . . . .  26.30.73 . . . . . . 26.1-14 
HOSE-WATER PU MP TO 
THERMOSTAT HOUSiNG . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.30.20 . . . . . . 26.1-1 5 
PRESSURE CAP . . . . . . . • • • . . . . . . . . . . . . . . • • . . . . . • . •  RENEW . . . . • . • • . . .  26. 40.03 . . . . . . 26.1-{)7 
RADIATOR BLOCK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.40.04 . . . . . .  26.1-10 
RADIATOR BOTTOM HOSE . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 26.30.07 . . . . . . 26.1-13 
RADIATOR FAN COWL ASSEMBLy . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 26.25.1 2  . . . . . .  26.1-{)9 
RADIATOR TOP HOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 26.30.01 . . . . . .  26.1-13 
THERMOSTAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TEST . . . . . . . . . . . . . 26.45.09 . . . . . .  26.1 -{)5 
THERMOSTAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.45.07 . . . . . . 26.1-1 1 
THERMOSTAT COVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 26.45.22 . . . . . .  26.1-1 1 
THERMOSTAT COVER GASKET . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.45.23 . . . . . .  26.1-1 1 
THERMOSTAT HOUSiNG . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.45.2 1  . . . . . .  26. 1-1 1 
THERMOSTAT HOUSING REAR OUTLET . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.45.1 7  . . . . . . 26.1-12 
THERMOSTAT HOUSING REAR OUTLET GASKET . . .  RENEW . . . . . . . . . . .  26.45.1 6  . . . . . .  26.1-1 2 
WATE R PIPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.30.7 4 . . . . . . 26. 1 -{)7 
WATER PIPE GASKETS . . . . . . . . . . . . . . • • • • • . . . . . . . . .  RENEW . • • . • . . . . . .  26.30.75 . . . . . •  26.1-{)7 
WATE R PUM P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. RENEW . . . . . . . . . . .  26.50.0 1 . . . . . . 26.1-13 
WATE R PUMP GASKET . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  26.50.02 . . . . . . 26.1-13 
WATER PU MP H OUSING . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 26.50.07 . . . . . .  26.1-13 

For Torque Figures see Section 06 end the Table at the end of this Section 
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COOLING SYSTEM 3.2 AND 4.0 LITRE 

FAULT FINDING CHART 

PROBLEM POSSIBLE CAUSE ACTION 

Overheating 

I nsufficient coolant in the system Top up expansion ta nk 

Fan belt slipping lighten belt to recom-
mended tension or renew 
if worn. 

Radiator core blocked or radiator g ri l le Reverse-fl ush the radi-
obstructed ator or remove obstruc-

tion from g ril le. 

Thermostat not opening properly Renew thermostat. 

Ignition advance and retard i ncorrect Check ignition timing 

I ncorrect fuel ! air mixtu re Check CO ! HC level. 

Exhaust system partial ly blocked Check exhaust pipe for 
obstruction. 

Oil level in  sump too low Top up to correct level. 

Blown cylinder head gasket (water! steam being Renew cylinder head 
forced down the radiator overflow pipe u nder gasket. 
pressure) 

Engine not yet 'run-in' Run-in carefu lly 

Brakes binding Check brake calipers for 
sticking pistons and 
seized brake pad pins. 

Engine running 'cold' 

Thermostat jammed open Renew thermostat 

I ncorrect g rade of thermostat fitted Renew thermostat 

Thermostat missing Check and fit correct 
thermostat. 

Leaks in system 

Loose clips on water hoses Check a nd tig hten cl ips. 

Top or bottom water hoses perished Renew hoses. 

Radiator leaking Repair  or renew radiator. 

Thermostat gasket leaking Inspect a nd renew gasket. 

Pressure cap defective Renew pressure cap. 

Cylinder wall or head cracked Renew either the cyl inder 
block or the cylinder 
head. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" COOLING SYSTEM 3.2 AND 4.0 LITRE 

DESCRIPTION 

The cooling system consists of a cross flow radiator matrix, a water pump - belt driven by the engine 
crankshaft, an expansion tank and a thermostat to ensure rapid warm up. 
U nder cold start conditions, coolant is forced by the water pump through the cylinder block and cylinder 
head to the thermostat housing. The thermostat is closed and the coolant is therefore returned to the 
water pump suction in let. When the engine operating temperature is reached, the thermostat opens, and 
the coolant is diverted through the radiator, and then to the waterpump suction inlet. 
The radiator is cooled by two electrical ly driven fans, which are thermostatically controlled. It is possible, 
u nder very hot conditions, for these fans to continue to operate after the engine has stopped. The fans 
will switch off automatically when the coolant temperature has dropped below 90°C. 
The radiator also contains sections for cooling the power steering fluid and the ride height fluid. 
Cars fitted with automatic transmission have a cooling tube included in the centre section ofthe radiator 
matrix. 

ANTl-FREEZE 

'Jaguar Anti-Freeze I Coolant I Corrosion Inhibitor' - ( United Kingdom I R. O. W. ) 
'Jaguar Anti-Freeze and Summer Coolant' - ( U.S.A I Canada ) 

This is a specially formulated anti-freeze which is designed to afford the maximum corrosion protection 
to all metals found in the engine cooling system, as wel l  as having the frost protection properties necess
ary during the winter months. 
Should this not be available, then phosphate free anti-freeze conforming to specification BS 6580 may 
be used. It is vital that u nder no circumstances must the solution be allowed to fa ll below the correct con
centration. If  this is al lowed to happen, then the cooling system could become blocked or damaged. 

The coolant solution may remain in the cooling system for TWO YEARS, after which the system should 
be drained, flushed and refi l led with fresh coolant solution. 

The correct concentration for al l  vehicles is 50% with a Specific G ravity of 1 .079 (taken from the expansion 
tank). This mixture is suitable for frost protection down to -36°C (-33°F). Should protection down to 
-40°C (-40°F) be required, the concentration must be increased to 55% with a Specific Gravity of 1 .086. 
When toppi ng-up the system, the correct concentration m ust be used at al l  times. 
N EVER FILL OR TOP-UP THE SYSTEM WITH WATER ONLY. 

CAUTION: The concentration of anti-freeze must not be allowed to fall below the recommended 
strength, as sediment may be formed in the cooling system by certain types of anti-freeze 
at low concentrates. 

CAUTION: The coolant contains anti-freeze which is harmful to paintwork. Spillage must be wiped up 
immediately, and the affected area washed to remove all traces of anti-freeze. 

WARNING: DO NOT REMOVE THE EXPANSION TANK PRESSURE CAP WHILE THE ENGINE IS HOT. IF 
THE CAP MUST BE REMOVED, PROTECT THE HANDS AGAINST ESCAPING STEAM AND 
SLOWLY TURN THE PRESSURE CAP ANTl-CLOCKWISE UNTIL THE EXCESS PRESSURE 
CAN ESCAPE. LEAVE THE CAP IN THIS POSITION UNTIL ALL THE STEAM AND PRESSURE 
HAS ESCAPED, AND THEN REMOVE THE CAP COMPLETELY. 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 26.1 - 3 



COOLING SYSTEM 3.2 AND 4.0 LITRE 

COOLING SYSTEM CIRCUIT 

Thermostat closed 

Thermostat open 

2 

8 

4 E1 5 

• 

Key to Figures 1 and 2 

1 .  Radiator 
2. Top Hose 
3. Engine 
4. Thermostat Housing 

3 
.. 

Fig. 1 

3 

JZ6·113 

�=�ll!f. 
'-----i� 

.. 
� 7 .. 

Fig. 2 

5. Water Pump 
6. Heater 
7. Expa nsion Tank 
8. Bottom Hose 

For Torque Figures see Section 06 and the Table at the end of this Section 
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COOLING SYSTEM 

PRESSURE TEST 

COOLING SYSTEM 3.2 AND 4.0 LITRE 

26.10.07 

E nsure that the engine is warm from recent oper
ation. 
Carefully remove the pressure cap from the expan
sion tank. 

WARNING: IF THE ENGINE IS HOT, GREAT CARE 
MUST BE TAKEN WHEN REMOVING 
THE PRESSURE CAP TO PROTECT 
AGAINST SCALDING: SEE 'DESCRIP
TION' 

Select suitable adaptors and assemble the pump 
u nit to the neck of the expansion tank ( 1  Fig. 1 )  and 
the tester (2 Fig. 1 ). 
Operate the pump to obtain a pressure equal to that 
for the pressure cap. 
Watch the gauge for ten seconds and if the pressure 
d rops check the water pump and external connec
tions for leaks. 
If the pressu re remains constant for ten seconds, 
maintain the pressure and visually check for pin 
point leaks. 

-+------ 2 

Tighten al l  connections and replace worn or leaky 
hoses, internal leaks may be cured by tightening the 
cylinder head bolts to the correct torque. 
A more severe test may be carried out by using the 
above procedu re with the engine run ning. 
Absence of external leaks accompanied by fluctu
ations in pressure usual ly indicates a 'blown' cylin
der head gasket, however, u nder no circumstances 
should the pressure be a llowed to exceed the u pper 
l imit of the cap. 
After al l  tests are complete, remove the p ump and 
adaptors and refit the expansion tank pressure cap. 

THERMOSTAT 

TEST 26.45.09 

The thermostat may be checked by suspending it 
with the thermostat heat control unit facing down i n  
a small pan or dish ( 1  Fig. 2 )  containing a solution of 
ethylene glycol coolant and a thermometer (2 Fig. 
2). 
Neitherthe thermostat nor the thermometer should 
rest on the bottom ofthe pan because of the uneven 
concentration of heat at this point when the pan is 
heated. 
The thermostat (3 Fig. 2) should open when a tem
perature of 82°C is attained. 
When the coolant reaches a tem perature of 97°C the 
valve should be fu l ly open. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 26.1 - 5 
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COOLING SYSTEM 3.2 AND 4.0 LITRE 

COOLING SYSTEM - COMPLETE 

DRAIN AND REFILL 26.1 0.01 

Place a dra in tray in position u nder the radiatordrain 
p lug (Fig. 1)  ( radiator right hand side). 
Remove the expansion tank pressure cap, remove 
the radiator drain plug and drain the coolant. 

WARNING: IF THE ENGINE IS HOT, GREAT CARE 
MUST BE TAKEN WHEN REMOVING 
THE PRESSURE CAP TO PROTECT 
AGAINST SCALDING: SEE 'DESCRIP· 
TION' 

Remove the rear drain block plug a nd drain the cool
a nt. 
Refit the cyl inder block d rain plug and the radiator 
d rain plug. 
Fi l l  the cooling system with a solution of anti-freeze 
and water, move the heater valve control leverto the 
hot position, refitthe expansion tank cap and run the 
engine unti l the thermostat is open. 
Switch off the engine and, when cool, carefully 
remove the expansion tank pressu re cap. Top-up 
with coolant, ensure this is of the correct solution of 
water and a nti-freeze, and refit the pressure cap. 

COOLING SYSTEM - RADIATOR ONLY 

DRAIN AND REFILL 26.1 0.01 I 01 

Place a drain tin in position below the radiator drain 
p lug. 

Remove the expansion tank pressure cap, and the 
d rain plug (Fig. 1 )  and a l low the radiator to d rain. 

WARNING: IF THE ENGINE IS HOT, GREAT CARE 
MUST BE TAKEN WHEN REMOVING 
THE PRESSURE CAP TO PROTECT 
AGAINST SCALDING: SEE 'DESCRIP· 
TION' 

Refit the radiator drain plug and refi l l  the cooling 
system with the correct solution of anti-freeze a nd 
water, move the heater valve control lever to the hot 
position, refit the expa nsion tankcap and run the en
gine u ntil the thermostat is open. 
Switch off the engine and, when cool, carefully 
remove the expansion tank pressu re cap. Top-up 
with coolant, ensure this is ofthe correct solution of 
water and a nti-freeze, and refit the pressure cap. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• COOLING SYSTEM 3.2 AND 4.0 LITRE 

PRESSURE CAP 

RENEW 26.40.03 

E nsure that the cooling system is cold before re
moving the pressu re cap. 

WARNING: IF THE ENGINE IS HOT, GREAT CARE 
MUST BE TAKEN WHEN REMOVING 
THE PRESSURE CAP TO PROTECT 
AGAINST SCALDING: SEE 'DESCRIP· 
TION' 

Remove and discard the pressure cap. 
If necessary, top-up the cooling system with cool
ant, ensure this is of the correct sol ution of water 
and anti-freeze, and fit the replacement pressure 
cap. 

Note: Ensure the new pressu re cap is to the correct 
operating pressure. 

WATER PIPE 

RENEW 

Drain the cooling system - radiator on ly, 
see 26. 1 0.01 . 
Remove the intake elbow, see 1 8.2. 1 3. 

26.30.74 

Remove the induction manifold, see 30. 1 5.08. 
Remove and discard the manifold gaskets, clean the 
cyl inder head gaskets face. 
S lacken the hose clip ( 1  Fig. 1 )  and remove the bolts 
(2 Fig. 1 )  securing the water pipe (3 Fig. 1 )  to the cyl
inder block (4 Fig. 1 ). 
Reposition the oil feed pipe clip a nd oi l  trap from the 
water pi pe. 
Remove the water pipe and clean the gasket faces. 
Apply sealant, see DATA, to the gasket faces and fit 
and secure the water pipe to the cyli nder block with 
the bolts (2 Fig. 1 ). 
Connect the hose and tighten the hose cl ip ( 1  Fig. 1 ). 
Reposition the oi l  feed pipe clip and oil trap to the 
water pipe. 
Refit the induction manifold, see 30. 1 5.08. 
Refit the intake el bow, see 1 8.2.13. 

Fit the d rain plug to the radiator, and refi l l  the cool
ing system, see 26. 1 0.0 1 .  

DATA 

OILS I GREASES I SEALANTS 

Water pipe to cylinder block Hylosil f02 

Fig. 1 

For Torque Figures see Section 06 and the TBble Bt the end of this Section 
August 
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COOLING SYSTEM 3.2 AND 4.0 LITRE 

COOLANT LEVEL PROBE SEAL 

RENEW 26.40.12 

Remove the expansion tank pressure cap, and re
lease the coolant level probe harness securing clip 
from the expansion tank. 
Disconnect the coolant level probe m ulti-way con
nector. 
Rotate the p robe ( 1  Fig. 1 )  anti-clockwise to release 
the unit from its seating, and remove the coolant 
level probe a nd seal. 
Discard the seal. 
Fit the replacement seal to the expansion tank a nd 
insert and rotate the probe ( 1  Fig. 1 )  clock-wise to 
fully seat i n  position. 
Reconnect the coolant level probe m ulti-way con
nector. 
Top u p  the expansion tank with coolant, ensure this 
is of the correct solution of water and anti-freeze, 
and refit the pressure cap. 

COOLANT LEVEL PROBE 

RENEW 26.40. 1 1  

Remove the expansion tank pressure cap, and re
lease the coolant level probe harness securing clip 
from the expansion tank. 
Disconnect the coolant level probe m ulti-way con
nector. 
Rotate the probe ( 1  Fig. 1 )  anti-clockwise to release 
the unit from its seating, and remove the coolant 
level probe and seal. 
Discard the probe and seal. 
I nsert the replacement probe into the expansion 
tank using a new seal and rotate the probe (1 Fig. 1 )  
clockwise to fully seat i n  position. 
Recon nect the coolant level probe m ulti-way con
nector. 
Top u p  the expansion tank with coolant, ensure this 
is of the correct solution of water and anti-freeze, 
and refit the pressure cap. 

COOLANT LEVEL INDICATOR 

RENEW 26.15.04 

Remove the expansion tank pressure cap, and re
move the level i ndicator ( 1  Fig. 2) from the fil ler neck 
(using two screwdrivers to depress the tangs). 
Discard the level i ndicator. 
I nsert the replacement level indicator i nto the fi l ler 
neck of the expansion tank and locate in position 
using finger pressure only. 
If necessary top u p the expansion tank with coolant, 
ensure this is of the correct solution of water a nd 
anti-freeze, and refit the pressure cap. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" COOLING SYSTEM 3.2 AND 4.0 LITRE 

EXPANSION TANK 

RENEW 26.15.01 

Remove the tank securing n ut (1 Fig. 1 ). 
Disconnect the coolant probe m ulti-way connector. 
Displace the tank from the rear mounting grommet 
followed by the front grommet. 
Place a suitable receptacle below the tank, release 
the expansion tank hose to thermostat tee-piece se
curing clip, and remove the hose from the tee-piece, 
positioning the outlet hose over the receptacle. 
Fit a suitable blanking plug to the tee-piece. 
Remove the pressure cap and drain the coolant into 
the receptacle. 
Release the expansion tank hose clips and remove 
the hoses from the expansion tank. 
Discard the tank. 

Connect the hoses to the new expansion tank, a nd 
secure the hose clips. 
Remove the plug from the tee-piece and connect 
the o utlet hose. 
Enter the tank into the front g rommet and then the 
rear g rommet a nd secure in position with the tank 
securing nut ( 1  Fig. 1 ). 
Fi l l  the expansion tank with the correct coolant sol
ution, refit the expansion tank pressure cap a nd run 
the engine u nti l the thermostat is open. 
Switch off the engine, remove the expansion tank 
pressure cap a nd top-up with the correct coolant. 
Refit the expansion tank pressure cap. 

RADIATOR FAN COWL ASSEMBLY 
(COMPLETE WITH COOLING FANS) 

RENEW 26.25.12 

Disconnect the battery. 
Disconnect the u pper and lower fans multi-way 
connectors and displace the harnesses from the 
fans motor body securing tangs. 
Cut and remove the tie-strap securing the high pres
sure ride level hose. 
Remove the two screws and washers (2,3 Fig. 2) a nd 
raise the fan cowl assembly ( 1  Fig. 2) clear of its 
mountings. 

Lower the new fan cowl assembly into position en
suring that the lugs to the lower edge of the assem
bly engage i nto the sockets on the radiator. 
Secure the fan cowl assembly ( 1  Fig. 2) into position 
with the two screws and washers already removed 
(2,3 Fig. 2). 
Reposition the two harnesses and secure into the 
fans motor body tangs. Reconnect the mUlti-way 
con nectors. 
Secure the high pressure ride level hose to the fan 
cowl with a suitable tie-strap. 
Recon nect the battery. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 26. 1 - 9 



COOLING SYSTEM 3.2 AND 4.0 LITRE 

FANS 

RENEW 26.25.06 

Remove the fan cowl assembly, see 26.25. 1 2. 1 
U ndo a nd remove the fan securing nuts ( 1  Fig. 1 )  
and remove the fan. 
Secure the replacement fan in  position with the 
n uts, and refit the fan cowl assem bly, see 26.25. 1 2. 

RADIATOR BLOCK 

RENEW 26.40.01 

Drain the cooling system (radiator only), see 
26. 1 0.01 .  
Remove the fan cowl assembly, see 26.25. 12 .  
Remove the clip  securing the u pper transmission (if 
fitted) cooler pipe to the lower cooler pipe. 
Displace the protective covers from the 'quickfit' 
connectors and using plastic Service Tool JD 1 82 (1 
Fig.  2)  remove the power assisted steering (PAS) 
a nd automatic transmission (where fitted) cooling 
pipe unions. 
Procedure: 'open' the plastic tool a nd fit around the 
pipe (2 Fig. 2). Turn the tool clockwise and anti
clockwise while pushing into the radiator boss (3 
Fig. 2). Push I tu rn the tool into the boss u nti l resis
tance is felt, the pipe retai ning fi ngers in the radiator 
boss wi l l  then be released and the pipe can be pul led 
from the radiator (4 Fig. 2), complete with the tool. 
Plug the a pertures in the pipes and the radiator. 

Disconnect the expansion tank hose from the radi
ator. 
Release the cl ips securing the bottom a nd top hoses 
to the radiator and pul l  the hoses clear. 
Remove the clips. 
Remove the top panel securing washers and seven 
screws ( 1  Fig. 3), remove the top panel and lift out 
the radiator assembly (Fig. 4). 
Remove the radiator mounting rubbers and seals, 
a nd remove the thermostatic fans switch from the 
radiator. 

Renew the radiator mounting rubbers and fit the 
thermostatic fans switch to the radiator. 
Lower the new radiator (Fig. 4) into position, a nd 
refit the top panel. Secure with the washers a nd 
seven screws ( 1  Fig. 3). 
Fit the top and bottom hoses and secure with the 
hose clips. 
Remove the plugs fro m the PAS and automatic 
transmission (where fitted) cooling pipes, and push 
into thei r respective radiator bosses, and re-align 
the hoses connectors protective covers. 

Fig. 1 

1 2 

W 
3 

Fig. 2 

Fig. 3 

Fig. 4 
For Torque Figures see Section 06 and the Table at the end of this Section 
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• COOLING SYSTEM 3.2 AND 4.0 LITRE 

Refit the clip securing the upper transmission (if 
fitted) cooler pipe to the lower cooler pipe. 
Refit the fan cowl assembly, see 26.25. 12 .  
Fit the drain plug to the radiator, and fi l l  the cooling 
system, see 26. 1 0.01 . 

THERMOSTAT, COVER AND GASKET 

RENEW 26.45.07 / 22 / 23 

Drain the cool ing system (radiator only), see 
26. 1 0.01 .  
Slacken the clip securing the top hose to the thermo
stat cover and pul l  the hose clear. 

Remove the bolts ( 1  Fig. 1 )  securing the thermostat 
cover (2 Fig 1 )  and remove the cover. 
Remove the thermostat (3 Fig. 1 ). 
Remove and discard the 'Q' ring (4 Fig. 1 ). 
Fit a new 'Q' ring to the thermostat housing. 
Fit the thermostat to the housing, ensuring that the 
'jiggle pin' is to the top. 
Reposition the thermostat cover a nd secure with the 
bolts. 
Fit the top hose to the thermostat cover and secure 
with the clip. 
lighten the clips, fit the d rain plug to the radiator, 
and refi l l  the cooling system, see 26. 1 0.01 .  

THERMOSTAT HOUSING 

RENEW 26.45.21 

Drain the cooling system (radiator only), see 
26. 10.01 .  
Disconnect the water temperature sensor, trans
mitter and vacuum advance temperatu re sensor 
feed wires. 
Slacken the cl ips securing the top hose and expan
sion hoses to the thermostat housing. 
Remove the hoses from the housing. 
Slacken the clip securing the water pump tothermo
stat housing pipe and remove the pipe from the rear 
outlet. 
Remove the bolts securing the thermostat housing 
and remove. 
Slacken the clips securi ng the breather hose to the' 
extension p iece a nd disconnect the hose. 
Remove the extension piece from the remaining 
breather hose. 
Remove the bolts securing the rear outlet to the 
housing and remove the outlet. 
Remove the water temperature sensor, transmitter 
and vacuum advance temperature sensor. 
Remove and d iscard the sealing washers. 
Discard the housing. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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COOLING SYSTEM 3.2 AND 4.0 LITRE 

Fit new washers to the water temperature sensor, 
transmitter and vacuu m  advance tempe rature sen
sor and fit to the housing. 
Apply sealant, see DATA, to the rear outlet gasket 
faces, fit outlet to the housing a nd secure with the 
bolts. 
Fitthe extension piece to the breather hose, connect 
the remaining breather hose to the extension piece, 
position a nd tig hten the cl ip securing the hose. 
Apply sealant, see DATA, to the housing a nd exten
sion piece gasket faces, align and fit the thermostat 
housing to the extension piece. 
Position the extension piece /thermostat housing to 
the cylinder head and secure with the bolts. 
Refit the hoses to the thermostat housing and se
cure with the clips. 
Refit the water temperature sensor, transmitter and 
vacuum advance tem peratu re sensor feed wires. 
Fit the drain p lug to the radiator, and refi l l  the cool
ing system, see 26.10.0 1 .  

DATA 

OILS / GREASES / SEALANTS 

Thermostat housing to cylinder head 'HylosiI 102'. 

THERMOSTAT HOUSING REAR OUTLET, 
AND GASKET 

RENEW 26.45.17 / 1 6 

Drain the cooling system (radiator only), see 
26. 1 0.01 .  
Release the clips securing the hose - thermostat 
housing to the water pump, and remove the hose. 
Remove the rear outlet securing bolts (1 Fig. 1 )  a nd 
remove the outlet (2 Fig. 1 )  and discard. 
Clean the gasket faces. 
Apply sealant, see DATA, to the cleaned thermostat 
and replacement outlet mounting faces, fit the se
curing bolts to the outlet as g uides and fit the rear 
outlet. 

Lubricate the inside of the hose e nds with soap sol
ution, and fit the hose, com plete with clips, to the 
thermostat housing and the water pump. 
lighten the cli ps, fit the drain plug to the radiator, 
and refi l l  the cooling system, see 26. 1 0.01 .  

DATA 

OILS / GREASES / SEALANTS 

Thermostat housing to rear outlet 'HylosiI 102' 
Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" COOLING SYSTEM 3 .2 AND 4.0 LITRE 

WATER PUMP, HOUSING AND GASKET 

RENEW 26.50.01 I 02 I 07 

Drain the cooling system, see 26. 1 0.0 1 .  
Remove the fan cowl assembly, see 26.25. 1 2. 
Remove the generator drive belt, see 86. 1 0.03. 
Remove the water pump to housing securing bolts 
( 1  Fig. 1 ), place a protective board against the radi
ator and remove the pump assembly (2 Fig. 1 ) . 
Clean the gasket face. 
Apply sealant, see DATA, to the replacement water 
pump, fit a nd seat the pump taking care not to dis
turb the sealant. 
Fit a nd tighten the securing bolts. 
Remove the protective board from the radiator. 
Refit the generator drive belt, see 86. 1 0.03. 
Refit the fan cowl assembly, see 26.25. 1 2. 
Fit the drain p lug to the radiator, and refi l l  the cool
ing system, see 26.1 0.01 . 

DATA 

OILS I GREASES I SEALANTS 

Water pump to housing 'HylosiI 102' 

RADIATOR BOTTOM HOSE 

RENEW 26.30.07 

Drain the cooling system (radiator only), see 
26. 1 0.01 .  
Release the c l ip  securing the hose to the radiator. 
Release the cli ps ( 1  Fig. 2) securing the hose (2 Fig. 
2)  to the water pump. 
Remove the bottom hose assembly a nd remove the 
securing clips. 
Fit the clips to the replacement hose, l ubricate the 
inside of the hose ends with soap solution, and fit 
the hose to the radiator and the water pump. 
Tighten the clips, fit the drain p lug to the radiator, 
and refi l l  the cooling system, see 26. 1 0.01 .  

RADIATOR TOP HOSE 

RENEW 26.30.01 

Drain the cooling system (radiator only), see 
26. 10.01 .  
Release the top hose securing clips a nd remove the 
hose complete with the clips. Fit the clips to the re
p lacement hose, lubricate the inside of the hose 
ends with soap solution, a nd fit the hose to the radi
ator and the thermostat housing. 
Tighten the clips, fit the drain plug to the radiator, 
and refi l l  the cooling system, see 26. 1 0.01 .  

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table Sf the end of this Section January 93 Issue 2 26. 1 - 13 
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COOLING SYSTEM 3 .2 AND 4.0 LITRE 

HOSE - WATER PIPE TO WATER PUMP 
RENEW 26.30.73 

Drain the cool ing system, see 26. 1 0.0 1 .  
Release the cl ips ( 1  Fig. 1 )  securing the hose -water 
pump housing outlet to the engine water pipe. 
Remove the hose assembly (2 Fig. 1 ), remove the se
curing clips. 
Release the clips securing the hose to the water pi pe 
and the water pump. 
Remove the hose assembly, and the securing cl ips. 
Fit the c lips to the replacement hoses, lubricate the 
i nside of the hose ends with soap solution, and fit 
the hoses to the water pipe,water pump and ther
mostat housing. 
lighten the cl ips, fit the d rain plug to the radiator, 
and refil l  the cool ing system, see 26. 1 0.01 . 

HOSE-EXPANSION TANK TO RADIATOR 
RENEW 26.30.54 

Drain the cooling system (radiator only), see 
26. 1 0.01 .  
Cut the ratchet strap securi ng the hose. 
Release the cl ips securing the radiator to the expan
sion tank hose and remove the hose complete with 
the cl ips. 
Fit the cl ips to the replacement hose, lubricate the 
inside of the hose ends with soap sol ution, and fit 
the hose to the radiator and the expansion tank. 
lighten the cl ips, position the expansion hoses to
gether and secure with a suitable ratchet strap. 
Fit the d rain plug to the radiator, and refi l l  the cool
ing system, see 26.10.0 1 .  

HOSE-EXPANSION TANK TO WATER 
PUMP 
RENEW 26.30.72 

Drain the cooling system, see 26. 1 0.01 .  
Slacken the c l ips securing the water pump to the ex
pansion tank hose, and remove the hose complete 
with the c lips. 
Fit the clips to the replacement hose, lubricate the 
inside of the hose ends with soa p solution, and fit 
the hose to the expansion tank and the water pump. 
lighten the c li ps, fit the drain p lug to the radiato r, 
and refil l  the cooling system, see 26. 1 0.01 .  

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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COOLING SYSTEM 3.2 AND 4.0 LITRE 

HOSE-THERMOSTAT HOUSING TO PART 
THROTTLE CONTROL HOUSING 

RENEW 26.30.78 

Drain the cooling system (radiator only), see 
26. 1 0.01 . 
Release the clip securing the hose to the thermostat 
housing stub pipe, fit a suitable plug to the housing 
stub pipe. 
Remove the hose assembly, and the securing cl ips. 
Replace the hose, fit the clips to the replacement 
hose, I ubricate the inside ofthe hose ends with soap 
solution, remove the plug from the thermostat 
housing stub pipe and fit the hose. 

lighten the cli ps, fit the drain plug to the radiator, 
and refi ll the cool ing system, see 26.1 0.01 .  

HOSE-WATER PUMP TO THERMOSTAT 
HOUSING 

RENEW 26.30.20 

Drain the COOling system (radiator only), see 
26.10.01 .  
Slacken the cl ips (1 F ig .  1 )  securing the hose (2 Fig 
1 )  to the thermostat housing and water pump. 
Remove the hose assembly, remove the securing 
clips. 
Replace the hose, frt the c l ips to the replacement 
hose, lubricate the inside ofthe hose ends with soap 
solution, and fit the hose to the thermostat housing 
and the water pump. 
lighten the clips, frt the drain plug to the rad iator, 
and refi l l  the cooling system, see 26. 1 0.01 . 

HOSE ENGINE SET 

RENEW 26.30.41 

Drain the COOling system, see 26. 1 0.01 .  
Release hose cl ips as req uired a nd carefu l ly remove 
the hoses. 
To ease assembly of the hoses to attachment points, 
a l iberal application of soft soap may be applied to 
the inside of the hoses. 
Position and tig hten the securi ng cl ips and refi l l  the 
cooling system, see 26. 1 0.01 . 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Cooling fan screw 1.5-2.5 Nm 
Cooling fan locknut 5-7 Nm 
Header tank to body 8-11 Nm 
Hose clip, bottom water hose to radiator 
2.5-3.5 Nm. 
Hose clip, top water hose to radiator 2.5-3.5 
Nm. 
Hose clips (others) 2-2.5 Nm 
Pressure regulator connecting nut 
12.5-15 Nm 
Rear outlet pipe to thermostat housing 
10-12 Nm 
Thermostat cover to thermostat housing 
22-28 Nm. 
Thermostat housing to cylinder head 
22-28 Nm. 
Top panel - radiator assembly to body 
22-28 Nm. 
Water temperature sensor 15-19 Nm 
Water temperature switch 49-54 Nm 
Water pipe to cylinder block 22-28 Nm 
Water pump to timing cover 22-28 Nm 
Water pump and timing cover to cylinder block 
22-28 Nm 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

SYSTEM WITH LOW LOSS CATALYTIC CONVERTERS 

INTRODUCTION 

• 

The following instructions detail the method for removing the exhaust system as three Vehicle Sets. 
The Veh icle Sets comprise: 

Downpipe / Catalytic Converter Section 

U nderfloor Catalytic Converter Section 
J30·179 

Rear Si lencer Section nO-180 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

DOWNPIPE I CATALYTIC CONVERTER 
SECTION 

RENEW 

Removal 

Drive the vehicle onto the ramp. 
Release the bonnet and the boot. 

17.50.08 

O pen the boot and d isconnect the battery. 
Open the bonnet and fit a wing protection cover to 
the right hand wing. 
Disconnect the cable of the exhaust oxygen sensor 
from the cl ip on the bell housing. 
Disconnect the con nector ( located on a bracket on 
the dipstick tube) of the oxygen sensor cable. 
Move the cable clear of the rear of the engine. 
Raise the ramp. 
Remove the oxygen sensor from the downpipe 
catalyst assembly ( 1  Fig. 1 ). 
Loosen the four  nuts which secure the downpipe 
flanges to the exhaust manifold. 
Remove three of the nuts and leave the fourth to 
support the system (2 Fig. 1 ) .  

Remove the nut, bolt and washer ( 1  Fig. 2 )  from the 
clamping ring (down pipe catalytic converters to 
underfloor p ipe). 
O pen the clamp if necessary and slide it onto the 
underfloor p ipe. 
Remove the remain ing n ut from the manifold 
flange. 
Careful ly separate the assem bly from the manifold 
flanges. 
Carefu lly separate the downpipe converters as
sembly from the underfloor pipe (2 Fig. 2). 
Remove the assembly from the vehicle. 
Remove the clamp from the u nderfloor pipe and 
remove the olive (3 Fig. 2). 
Remove the seal ing rings from the downpipe 
flange joints. 

Cleaning and Inspection 

For parts which are intended for re-use, clea n the 
seali ng faces, clamps and olives; i nspect for cracks 
and deep pitting. Renew as necessary. 
Obtain  new locking nuts prior to assembly. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Refitting 

Locate new sealing ri ngs onto the downpipe flange 
joints (1 Fig. 1 ). 
Apply exhaust sealant sparingly to the outer sur
face of the olive. 
Position the clamp (downpi pe to underfloor pipe) 
onto the underfloor pipe. 
Locate the downpipe to the vehicle. 
Fit one new locking nut (2 Fig. 1) to the manifold 
flange, tightening sufficiently to support the 
weight 

Careful ly locate the olive i n  the jOint (downpipe to 
underfloor pipe). 
Position the clamp over the joi nt and fit the bolt, 
washers and new locking nut; do not tighten fully. 
Fit and partly tighten the Helicoil locking nuts to the 
manifold flange. 

Check for adequate clearance around the down
pipe catalytic converters and between the under
floor pipe and the gea rbox. 
Tig hten the manifold flange n uts to the correct 
torque, ensu ring that the gap between the pipe 
flanges is  even. 
Set the position ofthe clamping ri ng to ensure that 
the bolt and clamp wi ll  not be damaged when driv
ing over uneven ground, and tighten to the speci
fied torq ue. 

Fitthe oxygen sensorto the downpipe and pass the 
cable into the engine compartment 
Lower the ramp. 
Route the cable from the oxygen sensor around the 
rear of the engine and connect it to its mating con
nector (located on the d ipstick tube). 
Fit the cable i nto the cl ip located on the bel/hous
ing, ensu ri ng that the cable route is clear of the 
downpipe. 
Con nect the battery and close the boot. 
Remove the wing protection sheet. 
Start the engine and check for leaks in  the exhaust 
system. 
Close the bonnet. 

DATA 

OILS I LUBRICANTS I SEALANTS 

Exhaust sealer TIVOLl KAY ADHESIVES NO 5696 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

UNDERFLOOR CATALYTIC CONVERTER 
SECTION 

RENEW 

Removal 

Drive the vehicle onto the ramp. 
Raise the ramp. 

17.50.1 3  
1 7.50.1 4  
30.20.02 

If the downpipe has not been removed, remove the 
n ut, bolt and washer from the clamping ring 
(downpipe catalytic converter to underfloor pipe). 
Open the clamp if necessary and slide it onto the 
underfloor pipe. 
Loosen the nut (1 Fig. 1 ) from each of the clampi ng 
rings (underfloor catalytic converters to rear si
lencer sections). 
Ease o pen the clamps (2 Fig. 1 )  if necessary. 

Remove the mounting rubber (3 Fig. 1 )  which sup
ports the rear ofthe underfloor catalytic converters 
to the crossmember. 
Careful ly separate the underfloor catalytic con
verter I pipe assem bly from the downpipe assem
bly. 

Careful ly separate the underfloor catalytic con
verter I pipe assembly from the rear silencer as
sembl ies and place aside. 
Remove the o li ve and the clamp from the under
floor pipe front joint. 

Disassembly 

Remove the Heatshield: 

Remove the five bolts (1 Fig. 2) which retain the 
heatshield (2 Fig. 2) to the underfloor catalytic con
verter assembly. 
Remove the heatshield. 

Remove the Mounting Rod: 

Remove the locking nut (3 Fig. 2 )which secures the 
mounting rod (4 Fig. 2) to the support. 
Remove the mounting rod and insulating collars 
(5 Fig. 2).  

Fig. 1 

Fig. 2 

For Torque Figures see Section DB Bnd the TBbIe lit the end of this Section 

January 93 Issue 2 30. 1 - 5 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Cleaning and Inspection 

For parts which are intended for re-use, clea n the 
seal ing faces, clamps and olives; inspect for cracks 
and deep pitting. Renew as necessary. 
Obtain  new locki ng nuts prior to assembly. 

Reassembly 

Refit the Heatshield: 

Reposition the heatshield (2 Fig. 1 ). 
Fit the five bolts (1 Fig. 1) which retai n  the heat
sh ield to the underfloor catalytic converter assem
bly. 

Refit the Mou nting Rod: 

Fit an insulating col lar (5 Fig. 1 )  to the th readed end 
of the mounti ng rod (4 Fig. 1 )  and fit the mounting 
rod to the support, threaded end to the front of the 
vehicle. 
Fit the i nsulating collar and locking nut (3 Fig. 1 )  
w hich secures the mounting rod to the su pport. 

Refitting 

Check for and remove any debris  from i nside the 
underfloor catalytic converter pipes and the mat
ing  pipes. 
Apply exhaust sealant sparingly to the outer su r
face of the ol ive. 
Apply exhaust sealant sparingly to approximately 
, inch of the outer surface at the output end of the 
und erfloor pipes. Do not apply sealant to the inner 
surfaces of the catalytic converter pipes or to the 
rear section pipes. 
Position the clamping ring onto the front ofthe un
derfloor pipe. 
Fit the rear mounting rubber for the underfloor 
converter to its su pport bracket. 
Fit the underfloor converterto the rear si lencer sec
tions and to the rear mounting rubber. 

Fit the olive (3 Fig. 2) to the pipe joint (downpipe to 
underfloor catalytic converter). 
Position the clamping ring over the joint and fit the 
reta ining bolt, washers and new locki ng nut (1 Fig. 
2).  'Tighten the clamp bolt sufficiently to hold the 
assembly together. 

v-c / 
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Fig. 1 
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Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3 .2 AND 4.0 LITRE 

Fully locate the rear silencer sections to the under
floor section. 
lighten the clamp bolts (1 Fig. 1 )  sufficiently to 
hold the assembly together. Ensure that the rea r si
lencers are positioned correctly to provide ad
equate clearance and that no load is applied to the 
pipes and mountings. 

Check for clearance between the gearbox sump 
and the underfloor pipe. 
Set the position of the front clamping ring to en
sure that the bolt and clamp will not be damaged 
when driving over uneven g round. 
Tighten the clamp bolts to the correct torque. 
Lower the ramp. 

Start the engine and check that the exhaust system 
does not leak. 

DATA 

OILS I LUBRICANTS I SEALANTS 

Exhaust sealer TlVOU KAY ADHESIVES NO 5696 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

REAR SILENCER SECTION 

RENEW 

Introduction 

30.10.15/16 
30.10.22/52 
30.10.23/40 

The followi ng instructions describe the method in
volved in  renewing the mounting rubber assem
b lies as stand-alone operations and conti nues 
with instructions for the removal ! refitting of each 
section of the rear silencer assemblies. 

Drive the vehicle onto the ramp. 

MOUNTING RUBBER(S) - REAR 
MOUNTING RUBBER(S) - SET 

Open the boot. 

30.20.04 
30.20.1 4  

Working in  the boot, ease back the side trim to give 
access to the n uts and bolts which retai n  the ex
haust rear mountings (Fig. 1 ); remove the nuts, 
bolts a nd washers. 
Raise the Ramp. 
If it is necessary to lower the rear silencer section 
to remove the rear mounting, remove the bolts ( 1  
Fig. 2 )  which secure the front mounting(s) to the 
chassis panel. 
Careful ly ease down the tai l  pipe and remove the 
rear mounting(s) from the silencer mounti ng 
rod(s). 

Fit the new rear mounting onto the mou nting rod. 
Lift the tail p ipe so that the studs of the mounting 
locate into their locating holes on the boot floor. 
Tig hten the bolts which retain the front mount
i ng(s). 
Lower the ramp. 
Fit the nuts, bolts and washers to the rear mount
ing, and tighten to the correct torq ue. 
Fit the boot carpet and side tri m. 
Close the boot. 

MOUNTING RUBBER(S) - OVER AXLE 30.20.1 6  
MOUNTING RUBBER(S) - SET 30.20.1 7  

Raise the ram p. 
Remove the two bolts ( 1  Fig. 2) which secure the 
exhaust front mounting(s) to the chassis panel and 
remove the mounti ng(s) (2 Fig. 2) from the mount
i ng rod(s) (3 Fig. 2). 

Fit the new mounting(s) onto the mounting rod(s) 
and align the fixing holes with the locating holes in 
the chassis panel. 
Fit the retaining bolts and tighten to the correct 
torque. 
Lower the ramp. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Remove The Right Hand Silencer Section: 

Open the boot. 
Working in  the boot, ease back the side trim to give 
access to the n uts a nd bolts which retain  the ex
haust rear mounting (Fig. 1 ); remove the n uts, bolt 
and washers. 
Raise the Ramp. 
Loosen the bolts which retain the front mounting 
to the chassis panel. 
Remove the rear mounting from the silencer 
mounting rod. 

Loosen the n ut on the right hand rear joint clamp 
(Over-axle pipe). 
Carefully separate the pipe joint a nd remove the 
rear silencer assembly. 
Loosen the n ut on the right hand rear joint clamp 
( Underfloor catalytic converter to rear silencer sec
tion). 
Remove the bolts from the front mounting. 
Carefully separate the pipe joint (U nderfloor cata
lytic converter to rear silencer section) and remove 
the rear silencer section. 
Remove the front mounting from the mounting 
rod. 
Cover the output pipe of the u nderfloor catalytic 
converter to prevent ingress of contaminants. 

Remove The Left Hand Silencer Section: 

Repeat the instructions as for the right hand si
lencer section, detai led above. 

Disassembly 

Tail Pipe: 

Loosen the socket head g rub screw of the tailpipe 
clamp. 
Remove the tai lp ipe and the clamp. 

Front Mounting Rod: 

Remove the locking nut ( 1  Fig. 2) which secures the 
mounting rod to the over-axle pipe (2 Fig. 2).  
Remove the mounting rod and insulating collars. 

Fig. 1 

1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Cleaning and Inspection 

For parts which are intended for re-use, clean the 
seal ing faces, clamps and olives; inspect for cracks 
and deep pitting. Renew as necessary. 
O btain new locking n uts prior to assembly. 

Reassembly 

Front Mounting Rod: 

Fit an i nsulation col lar (1 Fig. 1 ), flanged end first, 
ontothe threaded end of the mou nting rod (2 Fig. 
1 ). 
Fit the mounting rod to the over-axle pi pe, 
threaded section towards the rear of the vehicle. 
Fit an insulation collar to the threaded end of the 
rod and locate it into the mounting tube of the 
over-axle pipe. 
Fit a new locki ng nut and washer (3 Fig. 1 ) . 

Tail Pipe: 

Apply exhaust sealant sparing ly to the outer sur
face of the silencer rea r pipe. 
Sl ide the clamp (2 Fig. 2) over the tai l  pipe. 
Fit the tailpipe onto the silencer output pi pe. 
Position the clam p  and tighten the socket head 
g rub screw ( 1  Fig. 2) to the recommended torque. 

Refit The Right Hand Silencer Section: 

Fit the front mounting assembly onto the mou nt
i ng rod of the rig ht hand silencer section. 

Remove the protective covering from the u nder
floor catalytic converter output pipes. 
Apply exhaust sealant sparingly to approximately 
1 inch of the outer surface at the output end of the 
u nderfloor pipes. Do not apply sealant to the i nner 
surfaces of the catalytic converter pipes or to the 
rear section pipes. 

Locate the front silencer to the vehicle. 
lighten the clamp n ut sufficiently to clamp the 
components, but al low movement of the joint. 

OOfjU 0))))))) 
3 1 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 

30. 1 - 1 0 

J3G-187 

Issue 2 January 93 



• EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Fitthe rear mounting assembly onto the mounting 
rod of the right hand rea r si lencer section. 

Apply exhaust sealant sparingly to approximately 
1 inch of the outer surface ofthe over-axle pi pe. Do 
not apply sealant to the inner surface ofthe rear si
lencer pipe. 
Position the rear si lencer section to align with the 
over-axle pipe and the rear mounting studs. 
Tighten the clamp n ut sufficiently to clamp the 
components, but a l low movement of the joint. 
Tighten the forward mounting bolts to the correct 
torque. 
Careful ly rotate the si lencers to make final adjust
ment for clearances (check with the rear mounting 
p ushed up to its normal position, against the boot 
floor) and tighten the clamps to the specified 
torque. 

Refrt The Left Hand Silencer Section: 

Repeat the instructions as for the right hand si
lencer section, detailed above. 

Lower the ramp. 
Working i n  the boot, frt the nuts, washers, shake
p roof washers and bolt to each rear mounting and 
tighten to the correct torque. 
Reposition the boot carpet and side trim. 
Close the boot. 

Start the engine and check that the exhaust system 
does not leak. 

DATA 

OILS I LUBRICANTS I SEALANTS 

Exhaust sealant nvou KAY ADHESIVES No 5696 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 30. 1 - 1 1 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

EXHAUST MANIFOLDS I GASKETS 

RENEW 

Introduction 

30.1 5.09 
30.1 5.20/21 

30. 15. 12  
30.15.36/37 

30.1 5.38 

The following instructions detai l  the method in
volved in the removal of either one manifold or 
both manifolds and their associated gaskets. 

Removal 

Release the bonnet and the boot. 
O pen the boot and disconnect the battery. 
O pen the bon net and fit a wing protection cover to 
the rig ht hand wing. 
Jack up and su pport the vehicle on axle stands. 
Disconnect the cable of the exhaust oxygen sensor 
from the cli p on the bell housing. 
Disconnect the con nector ( located on a bracket on 
the d ipstick tube) of the oxygen sensor cable. 
Move the cable clear of the rear of the engine. 

Remove the EGR Valve: 

From below the vehicle, at the i nlet manifold, d is
connect the EGR transfer p ipe. 
From above, disconnect the transfer pipe ( 1  Fig. 1 )  
from the EGR valve. 
Position the transfer pipe clear of the heatshield. 
Remove the nuts (2 Fig. 1 )  which secure the EGR 
valve to the exhaust manifold, disconnect the vac
uum pipe (3 Fig. 1 )  and remove the valve. 
Remove the gasket. 
Remove the five bolts (4 Fig. 2) from the manifold 
heatshield; remove the heatshield (5 Fig. 2) .  
Remove the gasket from the EGR valve studs. 
Disconnect the air  i njection pipes. 

Remove the fou r  nuts from the downpipe flange 
(1 Fig. 2 ). 
Carefully lower the downpipe from the ma nifold 
studs. 
Remove the nuts from the front manifold (2 Fig. 2). 
Remove the manifold (3 Fig. 2). 
Remove and discard the gasket. 
Remove the nuts from the rear manifold (2 Fig. 2). 
Remove the manifold (3 Fig. 2). 
Remove and d iscard the gasket. 

Cleaning and Inspection 

Clean the sealing faces of the manifold(s) and i n
spect for cracks and deep pitting. Renew as 
necessary. Obtain  new locking nuts p rior to as
sem bly. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Refitting 

Fit a new gasket to the front manifold studs. 
Fit the front manifold, n uts and washers. Tighten 
the n uts sufficiently to clamp the manifold, but 
al low movement for alignment. 
Fit a new gasket to the rear manifold studs. 
Fit the rear manifold, n uts and washers. Tighten 
the n uts sufficiently to clamp the manifold, but 
al low movement for al ignment. 
Connect the downpipe flange to the manifold 
studs; horizontal adjustment to position the mani
fold(s) may be necessary. 
Fit the old Helicoil n uts or 0 rdi nary n uts and tighten 
sufficiently to clamp the flange joint. 
Tighten the manifold nuts to the specified torque. 
Remove the old n uts from the down pi pe flange 
and careful ly lower the downpipe. 
Fit new sealing rings (1 Fig. 1 )  to the downpipe 
flanges. 
Fit the downpipe to the manifold flanges and se
cure with new Hel icoil nuts (2 Fig. 1 ); check thatthe 
flanges clamp together evenly. 

Connect the air injection pi pes to the manifolds. 
Fit a new gasket to the EGR valve mounting studs. 

Position the heatshield over the manifold and fit 
the five bolts. If an EGR valve is fitted, do not 
tighten the bolts ful ly at this stage. 
Fit the gaskets (1 Fig. 2)  and the EGR valve to the 
heatshield, a ligning the gaskets and the valve on 
the studs. 
Fit and tighten the securing nuts (2 Fig. 2). 
Ful ly tighten the bolts securing the heatshield. 
Reposition the transfer pipe. 
From below, connect the transfer pi pe to the in let 
manifold and fully tighten the union n ut. 
Connect and tighten the transfer pipe u nion nut (3 
Fig. 2) to the EGR valve. 
Connect the vacuum pipe (4 Fig. 2). 

Route the cable from the oxygen sensor around the 
rear of the engine and connect it to its mating con
nector ( located on the di pstick tube). Fit the cable 
into the clip located on the bell housing, ensuring 
that the cable route is clear of the downpipe. 

Lower the vehicle from the axle stan ds. 
Remove the wing protection sheet. 
Connect the battery and close the boot. 
Start the engine and check for exhaust leaks. 
Close the bonnet. 

Fig. 1 

Fig. 2 

�--�---- --- --

J30·190 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

INDUCTION MANIFOLD GASKET 

RENEW 30.1 5.08 

Removal 

Release the bonnet and the boot. 
Open the bonnet and fit a wing protection cover to 
the left hand wing. 
Open the boot and depressurize the fuel system. 
(Refer to operation 1 9.50.02). 
Disconnect the battery. 

Remove the bolt which secures the induction 
elbow to the left hand i nner wing (1 Fig. 1 ) . 
Loosen the clip (2 Fig. 1 )  which retains the air  intake 
rubber hose to the throttle body. 
Carefully ease the induction elbow a nd hose as
sembly away from the throttle body (3 Fig. 1 ). 
Disconnect the hoses from the auxiliary air  valve. 
Disconnect the block connector of the throttle po
tentiometer. 
Disconnect the pressure regu lator return hose. 
Fit blanking plugs to the open ends ofthe hose and 
the regulator. 
Disconnect the fuel feed hose union nut a nd three 
reta in ing clips from the fuel rai l .  
F it  blanking plugs to the hose and fuel rai l  union. 

Remove the th rottle return spring. 
Disconnect the throttle cable. 
Remove the bolts from the throttle cable bracket 
and remove the bracket (2 Fig. 2). 
Disconnect the hoses from the part throttle orifice 
control housing and fit blanking plugs to the hoses. 
Disconnect the air conditioning vacuum hose from 
the manifold. 
Disconnectthe a ir temperature sensor and injector 
b lock connectors. 
Disconnectthe idle adjustment stepper motor con
nector. 
Disconnect the breather hose from the cam cover. 
Disconnect the hoses from the i nduction elbow 
a nd orifice control housing. 
Remove the bolt from the oil fi l ler tu be and remove 
the tube from the lower housing. 
Remove the bolt (4 Fig. 2 )  which secures the dip
stick tube. 
Disconnect the re-usable harness straps from the 
support brackets at the upper front and rea r of the 
manifold (3 Fig. 2) .  
Remove the manifold n uts, bolts and washers 
( 1  Fig. 2). 
Remove the harness support brackets from the 
manifold studs. 
Remove the fil ler tube bracket. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Remove the earth leads from the front retaining 
stud of the manifold. 
Remove the manifold assembly, whilst at the same 
time carefully displacing the harnessess through 
the spaces in the manifold. 
Remove and discard the manifold gasket and the 
oil fi l ler tube seal .  

Cleaning and Inspection 

Clean the manifold and cyl inder head mating 
faces. Inspect all mating faces and bolt holes for 
cracks. 

Refitting 

Fit a new seal (2 Fig. 1 )  to the oil fi l ler  tube lower 
housi ng (3 Fig. 1 ) . 
Fit a new manifold gasket onto the studs. 
Place the manifold assembly adjacentto its mou nt
i ng studs and position the hoses and cables 
through the spaces in the manifold. 
Locate the manifold onto the mounting studs, en
suring that no cables are trapped between the 
faces. 
Fit the harness support brackets and the oil fi l ler 
tube bracket to the manifold studs. 
Fit the earth leads to the manifold front stud .  

Fit the n uts, bolts and washers to secure the mani
fold, tightening in  stages to ensure that the gasket 
is clamped evenly between the manifold faces ( 1  
Fig. 2). 
Fit the securing bolt to the dipstick tube. 
Fit the oil fi l ler tube and retaining bolt. 
Connect the breather hose to the cam cover. 
Refit the hoses between the induction elbow, oil  
fi l ler tube a nd the orifice control housing. 
Connect the electrical connections to the injectors 
and air sensor b lock. 
Connect the air conditioning hose to the i nlet mani
fold. 
Remove the blanking plugs from the control hous
ing hoses and connect the hoses. 
Tighten the clips. 
Fit the throttle cable bracket to the manifold and 
tighten the securing bolts. 
Connect the throttle cable and the return spring. 
Remove the blanking plugs from the fuel rail and 
the feed hose. 
Con nect the feed hose to the fuel rai l .  Fit the three 
retaining clips to the feed hose (2 Fig. 2). 
Remove the blanking plugs from the pressu re 
regulator and feed hose. 
Connect the hose to the pressu re regulator. 
Connect the throttle potentiometer block con
nector. 
Connect the idle adjustment stepper motor con
nector. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

Connect the hoses to the auxiliary air valve. 
Secure the harnesses to the support mounting 
brackets using the Ty-wraps. 
Connect the air intake hose to the throttle body (3 
Fig. 1 ), al ign and tighten the hose cli p  (2 Fig. 1 ). 
Fit the bolt ( 1  Fig. 1 )  which secures the induction 
elbow to the left side inner wing. 
Check that the relay(s) which were removed when 
depressurizing the fuel system are correctly re
fitted and connect the battery. 
Start and run the engine to check for leaks. 
Stop the engine. 
Remove the wing protection sheet and close the 
bonnet. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

INTAKE TUBE GASKETS 

RENEW 

Removal 

Release the bonnet and the boot. 

30.1 5.32 
30.15.33 

O pen the boot and disconnect the battery. 
Open the bonnet and fit a wing protection cover to 
the left hand wing. 

I ntake Tubes 1 and 2: 

Disconnectthe harness cl ip a nd two clips which se
cure the fuel pipes to the bracket which is bolted to 
the intake tubes. 
Remove the two bolts ( 1  Fig. 1 )  which secure the 
bracket 
to the i ntake tubes. 
Remove the bolt which secures the bracket to the 
coolant pipe (header tank to water pump) and the 
vacuu m  valve. 
Move the bracket clear of the intake tubes. 

Remove the fou r  bolts (2 Fig. 1 )  and remove intake 
tube 1 .  
Remove the four bolts and remove intake tube 2.  

I ntake Tubes 3 to 6: 

On each tube, remove the four bolts ( 1  Fig.  2)  and 
remove the tube. 
When removing i ntake tube 6, the dipstick tube is 
very close and consequently, in some instances, 
the upper retaining bolt may need to be removed 
to p rovide clearance (2 Fig. 2). 

Cleaning and Inspection 

Clean al l  gasket faces on the intake tubes and on 
the inlet manifold. 
Check all gasket faces for evidence of cracking; 
renew as necessary. 

Refitting 

I ntake Tubes 3 to 6: 

Apply sealant (see DATA) to each gasket face. 
Position each tube onto the manifold and secure 
with the four  bolts; tightening i n  stages to ensure 
that the faces are clamped evenly. 
Fit the dipstick tube upper retaining bolt, if re
moved whi lst d ismantling. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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EXHAUST SYSTEM 3.2 AND 4.0 LITRE 

I ntake Tubes 1 a nd 2: 

Apply sealant (see DATA) to each gasket face. 
Position each tube onto the manifold and secure 
with the four bo lts (2 Fig. 1 ), tightening in  stages to 
ensure that the faces are clamped evenly. 

Position the bracket to the intake tubes and fit the 
two securing bolts (1 Fig. 1 ). 
Fit the bracket which secures the water pipe and 
vacuum valve to the intake tube bracket. 
Align the harness and the fuel pipes to the bracket 
and secure with the clips. 

Connect the battery and close the boot. 
Start and run the engine to check for induction 
leaks. 
Remove the wing protection cover and close the 
bonnet. 

DATA 

OILS I LUBRICANTS I SEALANTS 

Intake tube to manifold Hylosil 102 

Fig. 1 

For Torque Figures see Section OB and the Table at the end of this Section 
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TORQUE FIGURES 

Clamps: 
Downpipe to underfloor pipe 14-18 Nm 
Rear silencer to over-axle pipe 44-60 Nm 
Tail pipe trim 4 Nm 
Underfloor cats. to rear silencer section 
44-60 Nm 
Downpipe to manifold flange 28-36 Nm 
Elbow to inlet manifold 10-12 Nm 
Exhaust manifold to cylinder head nut 
44-60 Nm 
Front mounting to chassis panel 22-28 Nm 
Fuel rail hose unions13-15 Nm 
Inlet manifold to cylinder head nuts / bolts 
22-28 Nm 
Intake tube bolts 3-4 Nm 
Mounting rods to rear silencer section 
14-18 Nm 
Oxygen sensor 50-60 Nm 
Rear mounting to floor 8-10 Nm 
Throttle cable bracket 12-16 Nm 
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CLUTCH 

CLUTCH 

DESCRIPTION 
The single plate, diaphragm type clutch, is operated by the push rod ofthe slave cyl inder acting on the 
clutch lever. The slave cyl inder, mounted on the gearbox bell housing, is operated hyd raulica lly from 
the clutch master cylinder through a series of hydraulic pipes. The piston in the master cylinder is oper
ated by a push rod from the clutch pedal, which is fitted to the bu lkhead mounted pedal box. The clutch 
pedal is positioned to the left of the b rake pedal.  

The e ngines use a twin-mass flywheel configuration with bui lt-in springs to provide a smooth take-up 
of drive. The flywheel is extremely heavy and great ca re m ust be taken when lifting it from the vehicle. 

CAUTION: The hydraulic fluid used in the clutch hydraulic system is injurious to car paintwork. Ut
most precautions MUST at all times be taken to prevent spillage of fluid. Should fluid be 
accidentally spilled onto the paintwork, wipe fluid off immediately with a cloth moistened 
with denatured alcohol (methylated spirits). 

Fig. 1 

For Torque Figures see Section 06 snd the Tsble st the end of this Section 
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CLUTCH 

CLUTCH FAULT DIAGNOSIS 

SYMPTOM POSSIBLE CAUSE CHECK REMEDY 

Difficult gear Hyd raulic system Check fluid level in reservoir Replenish as necessary 
engagement defects and bleed system if 

necessary 
Check for air in the system Bleed the system 

Rattling Clutch Operating mecha nism Check for defective pedal Renew return spring if 
faults necessary 
Clutch u nit faults Check for da maged pres- Renew pressure p late 

sure plate 
Check splines on clutch Renew as necessary 
driven p late and primary clutch plate or primary 
pinion shaft for wear pi nion 
Check clutch d riven plate for Renew driven plate 
loose or broken springs and 
for warping 
Check for wear in  the clutch Renew as necessary 
withdrawal mechanism 
Check for worn primary pin- Renew as necessary 
ion bearing 

Squeaking clutch Primary pinion bearing Check for seizing on primary Lubricate or renew as 
fault shaft or in flywheel necessary 

Vibrating clutch or Clutch unit faults Check the clutch d riven Renew driven p late 
clutch judder (often plate for distortion and 
preceeded by clutch damage and for loose or 
grab) broken torque damper 

springs 
Check for oil and other Renew driven plate and 
foreign matter on the cl utch clean related parts 
friction l inings 
Check for incorrectly fitted Dismantle from clutch 
clutch pressu re plate and refit where appli-

cable 
Check that contact witness Renew driven p late as 
on friction l inings is evenly necessary 
distributed 

Defects other than in Check for loose flywheel fix- Tighten to correct 
clutch u nit ings and flywheel run-out torque loading 

Check for loose engine Tighten mounting n uts 
mountings and bolts 
Check for worn propeller Renew if necessary 
shaft u niversal joints 
Check for bent primary pin- Renew as necessary 
ion shaft 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 33 - 3  



CLUTCH 

CLUTCH FAULT DIAGNOSIS 

SYMPTOM POSSIBLE CAUSE CHECK REMEDY 

Stiff clutch operation Operating linkage fault Check for damaged moving Renew as necessary 
parts in operati ng l inkage 
Check for seized linkage, re- Lu bricate linkage as 
check operation after rem- necessary 
edy 

Clutch knocks Clutch Fau lt Check for worn clutch driven Renew driven plate 
plate hub spli nes 

Primary pinion bearing Check for wear in bearing Renew as necessary 
Fractured clutch Incorrect fitting Damage may be caused by Always support gear-
plate method accidental loading during box weight during fit-

fitting ting 
Check mating com ponents Renew driven plate 
for damage 

Excessive lining wear Overloading vehicle Refer to owners handbook Fit replacement clutch 
for permissi ble load details assembly 

Driving with left foot Check as described under Fit replacement clutch 
resti ng on clutch peda l 'slipping clutch' assembly 

Grabbing clutch Operating mechanism Check operati ng mechan- Free off bearing. 
(harsh engagement faulty ism for wear and binding Renew as necessary 
from standing start, which usually indicates a 
often followed by binding withdrawal race 
clutch judder) thrust beari ng 

Check pedal for sticking Free off pedal and 
parts i ncluding return check for damaged and 
spring distorted parts. 

Renew if necessary 
Clutch u nit faults Check for oil on friction Clean off cover. 

driven plate Renew faces. 
Rectify oil leak 

Check clutch plate and fly- Reclai m or renew as ap-
wheel for wear. plica ble 
Check flywheel runout. 
Check also for glazing on 
driven plate l inings 
Check for driven plate hub Free driven plate, and 
spli nes sticking on pinion check for wear a nd dis-
shaft. tortion 
Check pinion shaft for wear. 
Check for broken or weak Renew if necessary 
pressure springs. 
Check torque dam per 
springs in clutch driven 
plate 

Engine mounting Check for damaged or de- Renew if necessary 
teriorated engine mount-
ings. 
Check fixings for tightness 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• CLUTCH 

CLUTCH FAULT DIAGNOSIS 

SYMPTOM POSSIBLE CAUSE CHECK REMEDY 

Slipping clutch Poor driving techniq ue E nsure that none ofthe rem- Do not increase engine 
(indicated by vehicle edy conditions prevail speed with clutch par-
speed not respond- tially engaged. 
ing to engine speed Do not d rive with left 
increase) foot resting on clutch 

pedal .  
Operating mechanism Check for binding with- Free lever and check for 
faulty d rawal lever wear and distortion 

Check for binding of c lutch Free off seized or bind-
pedal movement compo- ing components 
nents 

Clutch u nit faults Check for oil on friction Clean off metal faces. 
faces Renew driven plate. 

Rectify oil leak. 
Operating mechanism Check for binding with- Free lever and check for 
faulty drawal lever wear and distortion 

Check for binding of clutch Free off seized or bind-
peda l movement compo- ing com ponents 
nents 

Clutch u nit faults Check for oi l on friction Clean off metal faces. 
faces Renew driven plate. 

Rectify oil leaks. 
Check for broken or weak Renew cover as necess-
p ressure springs ary 
Check clutch plates and fly- Reclai m or renew 
wheel for wear and d istor- clutch plate as appli-
tion cable 
Check clutch d riven plate for Renew driven plate and 
fractures and distortion. check mating compo-
Damage may be caused by nents for damage 
accidental loading during 
assembly of gearbox to 
engine. 
Always sup port gearbox 
weight d uring refitting 

Dragging or spinning Clutch u nit faults Check for p rimary pinion Rectify or renew as 
clutch bearing seized necessary 

Check clutch driven hub for Renew as necessary 
binding on primary pinion 
splines. 
Check for too thick friction 
l inings. 
E nsure l inings are good 
Check for foreign matter in  Clean and renew com-
clutch unit ponents as necessary 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 33 - 5  
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CLUTCH ASSEMBLY 

RENEW 33.10.01 

Remove the rear in let manifold securing n uts and 
the injector harness mou nting bracket. 
Fit lifting eye 1 8G 1 465 to rea r inlet manifold studs 
and tighten secu ring nuts. 
Fit Service Tool MS 53B (Fig. 1 )  and take the weig ht 
of the engine with the hook. 
Disconnect the exhaust system from the front pipe 
and remove the seal ing olives. 
Ease the exhaust system down for access and re
move heatshield. 
Remove the propeller shaft assembly and fit a 
blanking p lug to the rear of the gearbox. 
Remove the exhaust front pipe assem bly. 
Removethe clutch slave cylinder, see 33.35.01 , and 
secure the slave cylinder to one side. 
Disconnect the gearbox switch connectors. 
Removethe rear mounting assembly, see 1 2.45.04. 
U ndo the hook nut of Service Tool MS 53B to lower 
the rear of the gearbox I engine assembly. 
Disconnect the gear selector shaft u niversal joint 
securing nut I bolt, remove the wavy washer from 
the selector and remove the bolts securing the re
mote control .  
Remove the mounting rubbers and washers. 
Remove the gearbox switch for access to the u pper 
right hand gearbox I bell housing securing bolt. 
Remove the gearbox to engine adaptor plate se
curing bolts ( 1  Fig. 2) . 

.Nom: Leave two opposing bolts in position for 
safety. 

Fit a suitable hoist, securely to the gearbox. 
Take the weight of the gearbox and remove the re
maining two secu ring bolts. 
Remove the gearbox from the rear of the engine. 
Lowerthe gearbox and remove from the rear of the 
engine. 
Hold the flywheel in  one position a nd remove the 
bolts securing the clutch cover to the flywheel. 

CAUTION: Make a note of the position of any bal· 
ance weights relative to the clutch 
cover. 

Remove the balance weights. 
Remove the clutch cover I drive plate assem bly. 
Remove the eight securing bolts ( 1  Fig. 3) and re
move the flywheel (2 Fig. 3). 

WARNING: THE TWIN-MASS FLYWHEEL IS EX· 
TREMELY HEAVY. ASSISTANCE MAY 
BE REQUIRED DURING REMOVAL. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Clean the face of the flywheel and dowels. 
Check the flywheel face for scoring, should this be 
excessive the flywheel may be skimmed see DATA 
for limits. 

Fit a new spigot bearing to the flywheel (2 Fig. 1 ). 
Refit the flywheel to the crankshaft and tighten the 
securing bolts (1 Fig. 1 ). 
Fit the clutch assembly to the flywheel ensuring 
that the larger, rounded boss faces the flywheel. 
Align the clutch with an input shaft. 
Fit the balance weights to the clutch cover and 
tighten the securing bolts. 
Remove the input shaft. 

Remove the circlip (1 Fig. 2) securing the clutch re
lease arm to the pivot and remove the assembly (2 
Fig.  2) .  
S lacken and remove the release arm pivot pin.  
Remove the bearing (3 F ig.  2) from the release arm 
assembly (2 Fig. 2), grease the bearing seat, fit the 
new bearing to the release arm assembly. 
Re-assemble the release arm ensuring that the pi
vots are greased. 

Select third forward gear. 
Move the gearbox u nder the ra mp and raise it into 
position against the adaptor plate and secure with 
the bolts. 
Remove the securing chain from the unit lift and fit 
front clamp. 
Refit the gearbox switch and position the multi
plug into the securing clip. 
Refit the clutch slave cylinder, see 33.35 01 .  
Fit the mounting rubbers and spacers, reconnect 
the remote control. 
Refit the selector to the gear lever. 
Refit the exhaust front pipes to the manifold. 
Remove the blanki ng plug from the rear of the 
gearbox. 
Refit the propeller shaft. 
Refitthe heat shield and recon nect the exhaust sys
tern. 
Lowerthe ram p. Remove the Service Tool MS 538. 
Remove the engine lifting eye 1 8G 1 465. 
Refit the injector harness mounting bracket and 
tighten the rear in let manifold securing nuts. 

DATA 

Maximum material removal al lowance to clean up 
the clutch face - 1 mm. 

SERVICE TOOLS 
Engine support bracket MS 53B 
Engine lifting bracket 18G 1465 

OILS I SEALANTS I LUBRICANTS 
Withdrawal arm pivots Molykote FB 180 grease. 

2 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 33 - 7  
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CLUTCH 

CLUTCH MASTER CYLINDER 

RENEW 33.20.01 

Remove the clutch master cylinder to clutch pedal 
clevis pin securing clip ( 1  Fig. 1 ), and remove the 
clevis pin (2 Fig. 1 ) . 
Remove the master cylinder securi ng nuts (3 
Fig. 1 ). 
Disconnect the hydrau lic pipe (4 Fig. 1 )  from the 
master cyl inder, and fit b la nking plugs to the pipe 
and master cylinder. 
Remove the master cylinder assembly (5 Fig. 1 )  
and the gasket ( 6  Fig. 1 ). 

Fit the new master cyli nder to the bench vice and 
fi l l  the reservoir. 
Refit the reservoir  cap. 
Remove the blanking plug from the master cyl in
der. 
Prime the master cylinder by 'working' the push 
rod unti l fluid appears at the hydraulic pipe outlet. 
Remove the master cyli nder from the vice. 
Position a new gasket (6 Fig. 1 )  over the mounting 
studs. 
Fit a nd align the master cylinder assembly to the 
studs, and secure with the n uts (3 Fig. 1 ). 

Remove the blanking plug from the hydraulic pipe 
(4 Fig. 1 ). 
E nsure that the union is clean and no foreign 
matter enters the system. 

WARNING: USE ONLY CLEAN BRAKE FLUID OR 
DENATURED ALCOHOL (METHYL
ATED SPIRITS) FOR CLEANING. ALL 
TRACES OF CLEANING FLUID MUST 
BE REMOVED BEFORE RE-ASSEMB
LY. ALL COMPONENTS M UST BE LU
BRICATED WITH CLEAN BRAKE 
FLUID AND ASSEMBLED USING THE 
FINGERS ONLY. 

Recon nect the pipe (4 Fig. 1 )  to the master cyl inder 
(5 Fig. 1 ), and tighten the union n ut. 
Align the push rod to the pedal. 
Clean and grease the clevis pin (2 Fig. 1 ). 
Align and fit the clevis pin to the pedal and push 
rod. Fit the securing clip (1 Fig. 1 ). 
Bleed the clutch hydraulic system, see 33.1 5.0 1 .  

3 

5 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
33 - 8  
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• CLUTCH 

CLUTCH SLAVE CYLINDER 

RENEW 33.35.01 

Disconnect the pipe from the clutch slave cylinder, 
plug or tape the pipe to prevent the ingress of any 
dirt. 
Remove the n uts ( 1  Fig. 1 )  and spring washers se
curing the slave cylinder to the gearbox. 
Remove the hose clip bracket (4 Fig. 1 )  complete 
with the hydraulic hose I pipe (5 Fig. 1 ), and slide 
the slave cylinder (2 Fig. 1) off the mounting studs. 
Slide the rubber boot (3 Fig. 2) along the push rod 
(3 Fig. 1 )  and withdraw the push rod from the cylin
der. 

To refit the new clutch slave cylinder, reverse the 
removal operations. 
Bleed the clutch hydraulic system, see 33. 1 5.01 . 

CLUTCH SLAVE CYLINDER 

OVERHAUL 33.35.07 

Remove the c lutch slave cylinder, see 33.35.01 . 
Dismantle the cyl inder. 
The new parts in the kit wil l ind icate which used 
parts should be discarded. 
Clean the remaining parts and the cylinder thor
o ugh ly with u nused brake fluid of the recom
mended type and place the cleaned parts on to a 
clean sheet of paper. 

WARNING: USE ONLY CLEAN BRAKE FLUID OR 
DENATURED ALCOHOL (METHYL
ATED SPIRITS) FOR CLEANING. ALL 
TRACES OF CLEANING FLUID MUST 
BE REMOVED BEFORE RE-ASSEMB
LY. ALL COMPONENTS MUST BE LU
BRICATED WITH CLEAN BRAKE 
FLUID AND ASSEMBLED USING THE 
FINGERS ONLY. 

Examine the cyl inder bore and the pistons forsigns 
of corrosion, ridges or score ma rks. Provided the 
working surfaces are in  perfect condition, new 
seals from the kit can be fitted, but if there is any 
doubt as to the condition of the parts then a new 
cylinder m ust be fitted. 
Fitthe new seal ( 1  Fig. 2) to the piston (2 Fig. 2) with 
the flat back of the seal against the shoulder. 
Lubricate the seal and the cylinder bore with un
used brake fluid of the recom mended type and 
assemble the cyl inder. 
Before fitting the dust cover (2 Fig. 2), smear the 
sealing areas with rubber g rease. 
Squeeze the remainder of the grease from the 
sachet into the cover to help protect the internal 
parts. 

Refit the clutch slave cyl inder, see 33.35.01 .  
Bleed the clutch hydraul ic system, see 33.35.01 .  

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 33 - 9  
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CLUTCH 

CLUTCH HYDRAUUC SYSTEM 

BLEED 33.1 5.01 

CAUTION: Only use minimum DOT 4 brake fluid 
in the hydraulic system. 

Remove the reservoir fi l ler cap, and top up to the 
correct level with hydraul ic fluid. 
Attach one end of a bleed tube (1  Fig. 1 )  to the slave 
cyl inder bleed n ipple  (2 Fig. 1 ). 
Partially fi l l  a clean container (3 Fig. 1 )  with hy
d raulic fluid. Immerse the other end of the bleed 
tu be in the fluid. 
S lacke n  the slave cylinder bleed n ipple. 
Pump the clutch peda l slowly up and down, paus
i ng between each stroke. 
Top up the reservoir with fresh hydraulic fluid after 
every three peda I strokes. 

CAUTION: Do not use fluid bled from the system 
for topping up purposes as this will 
contain air. If the fluid has been in use 
for some time it should be discarded. 
Fresh fluid bled from the system may 
be used after it has stood for a few 
hours allowing all the air bubbles to 
disperse. 

Pump the clutch pedal unti l  the pedal becomes 
firm, tighten the bleed nipple. 
Top up the reservoir, refit the filler cap. 
Apply the wo rking pressure to the cl utch pedal for 
two to three minutes and examine the system for 
leaks. 

DATA 

OILS I GREASES I FLUIDS 

Brake (clutch) fluid Minimum DOT 4 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Bell housing to adaptor plate 49-54 Nm 
Bleed nipple to slave cylinder 8-10 Nm 
Clutch cover to flywheel 23-27 Nm 
Clutch damper to mounting bracket 7-10 Nm 
Flywheel to crankshaft 95-105 Nm 
Hydraulic pipes to clutch damper 16-22 Nm 
Hydraulic pipe to master cylinder 
16-22 Nm 
Hydraulic pipe to slave cylinder 16-22 Nm 
Master cylinder to housing 15-21 Nm 
Pedal housing to body 24-30 Nm 
Pedal steady bracket to housing 18-20 Nm 
Propeller shaft centre mounting to body 
22-28 Nm 
Propeller shaft to gearbox 95-105 Nm 
Slave cylinder to bell housing 15-21 Nm 
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MANUAL GEARBOX 

GEARBOX 

DESCRIPTION 

The Getrag 290 5-speed transmission fitted to this vehicle incorporates synchromesh on al l  forward 
gears. Gear selection is by a centrally mounted lever, connected to the transmission selector shaft via 
a pivoting joint. 
All the gears are engaged by a single selector shaft operating three rods which move the selector forks. 
The drive pinion is supported at the rear by a duplex bal l  bearing situated in the front casi ng and at the 
front, a spigot engages in a needle rol ler beari ng in the flywheel. 

The mainshaft is su pported; 
at the front by a caged roller bearing situated in the drive pinion counterbore, 
in the centre by a rol ler beari ng supported by the intermediate casing, 
at the rear by a duplex bearing in the transmission rear casing. 

Each ofthe forward speed mai nshaft gears incorporates an integral synchromesh mechanism, with the 
clutch h ubs splined to the mainshaft and situated between each pai r of gears. 

The countershaft is su pported; 
at the front by a roller bearing situated in the front casi ng, 
in the centre by a roller bearing in the intermediate casing, 
at the rear by a rol ler bearing situated in the tai l  housing. 

The reverse idler gea r is supported by two caged roller bearings, is in constant mesh and is situated on 
a stationary shaft. 
Longitudinal location of the idler gear is controlled by a spacer abutting the shaft. 

GEAR RATIOS 

1 3.55 :1  
2 2 .04 :1  
3 1 .40 :1  
4 1 .00 : 1  
5 0.76 : 1  
R 3.55 :1  

Fig. 1 J37- 099 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• MANUAL GEARBOX 

GEARBOX ASSEMBLY 

RENEW 37.20.01 
Disconnect the battery. 
Remove inlet manifold rear securing n uts. 
Remove injector harness mounti ng bracket. 
Fit lifting bracket 1 8G 1 465 and secure with the 
n uts. 
Fit Service Tool MS 538 (Fig. 1 )  across the wing 
channels and align to rear lifting bracket. 
Fit and engage retaining hook. 
Tighten hook n ut to take weight of engine. 
Disconnect lambda sensor block connectors. 
Remove the exhaust front pipe to the intermediate 
pipe securing n ut / bolt. 
Remove the front pipe to manifold securing n uts 
and remove the front pipe assembly. 
Carefully ease exhaust system down for access. 
Remove the propeller shaft assembly, see 
47. 1 5.01 .  
Fit blanking plug to rear of gearbox. 
Remove clutch slave cylinder complete with push 
rod from bel l  housing and secure clear. 
Disconnect gearbox switch multi-way connector 
and secure clear. 
Place jack channel to pOSition. 
Take weight of mounting on jack. 
Remove rear mounting to body securing bolts. 
Lower jack and remove rear mounting assembly. 
Remove jack and jacking channel. 
Remove mounting spring and spring mounti ng 
rubber. 

From above: u ndo retaining hook n ut to lower rear 
of gearbox (do not allow engine to fou l  steering 
rack). 

From below: remove selector shaft yoke securing 
n ut / bolt (3 Fig. 2). 
Reposition selector shaft yoke from lower gear 
lever and remove wavy washer. 
Remove gear selector remote control securing 
bolts (1 Fig. 2).  

Remove mounting rubbers and washers (2 Fig. 2). 
Reposition remote control assembly for access. 
Remove gearbox to engine adaptor plate securing 
bolts ( 1  Fig. 3). 

�: Leave two oppOSing bolts in for safety. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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MANUAL GEARBOX 

Remove front clamp from u nit lift. 
Raise / lower unit with jack, no stands. 
Traverse lift under ramp and take weight of gear
box. 
Adjust tilt angles to suit gearbox. 
Adjust side and rear clamps to suit gearbox. 
Tighten cla mp wing nuts. 
Fitthe safety chain assembly to left hand arm of lift, 
and secure with peg. 
Pass safety chain over gearbox and engage in front 
arm of lift. 
Tighten the safety chain adjuster. 

Remove remaining gearboxto adaptor plate secur
ing bolts and careful ly lower gea rbox from engi ne. 
Remove gearbox from ra mp area. 
Remove clutch release bearing assembly from re
lease lever. 
Remove clutch release lever retai ning cl ip and re
move lever. 
Remove release lever pivot pin. 
Remove gearbox switch. 
Remove rear mounti ng spring retainer securing 
n ut. 
Remove rear mounti ng spring retainer and remove 
rear mounting assembly. 
Reposition selector shaft pin cover. 
Remove selector shaft yoke to selector shaft retai n
ing pin and remove the yoke. 
Remove slave cylinder securing studs. 

Remove the gearbox from the u nit lift. 
Remove gearbox d rain plug a nd allow to drain, 
refit the drain plug. 

Fit new gearbox to unit lift. 
Fi l l  gearbox with oil and refit the level plug. 
Clean components a nd mating faces. 
Fit the slave cylinder mounting studs. 
Lubricate the selector output shaft. 
Fit selector shaft yoke (3 Fig. 1 )  to selector shaft and 
secure with retaining pin (2 Fig. 1 ). 
Reposition the retaining cover ( 1  Fig. 1 )  overthe se
lector shaft yoke retaining pin. 
Fit the gearbox rear mounting assembly a nd se
cure with bolt. 
Fit reverse light switch. 
Lubricate the clutch release lever. 
Fit and align lever to gearbox and engage onto 
pivot pin. 
Fit and fully seat lever to pivot retaining Clip. 
Lubricate release bearing housing. 
Fit and fully seat bearing assembly to lever. 

Fig . 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
37 - 4  
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" MANUAL GEARBOX 

Select third gear. 
M ove gearbox to vehicle and raise into position. 
Reposition gearbox into clutch and ful ly seat 
against adaptor plate. 
During above operation adjust tilt angles. 
Fit and tighten gearbox to adaptor plate securing 
bolts (1 Fig. 1 ). 
Slacken chain adj uster. 
Release securing peg from adjuster. 
Displace securing chain from unit l ift. 
Slacken clamp from wi ng nuts. 
Reposition clamps from gearbox. 
Lower l ift and traverse aside. 
Refit front clamp to unit lift. 
Connect gearbox switch and position m ulti-way 
connector into securing clip. 
Clean and lubricate cl utch slave cyl inder push rod 
and fit to slave cyl inder. 
Fit slave cylinder to mounting studs a nd secure 
with n uts. 

Fit and seat remote control mounti ng rubbers and 
spacers. 
Al ign remote control assembly to gearbox. 
Fit mounting rubber backing washers. 
Refit remote control mou nti ng and secure with 
bolts ( 1  Fig. 2) .  
Fit a nd align wavy washer to lower gear lever. 
Position selector shaft yoke to lower gear lever. 
Apply l ubricant to selector shaft yoke I gear lever 
assembly. 
Fit and tighten selector shaft yoke to gear lever se
curing n ut I bolt (3 Fig. 2) .  
From a bove: Tighten MS 538 hook nut to raise 
gearbox into position (Fig. 3). 
From below: Place jacking channel to position. 
Fit spring to rear mounting assembly. 
Fit upper rubber to mounting spri ng. 
Using a jack, fit and seat the mounting assembly to 
the body I gearbox. 
Fit but do not fu lly tighten mounting securing 
bolts. 
Lower and remove jack. 
Remove jack channel. 
From above: Fully undo MS 538 hook n ut. 
From below: Final align mounting to gearbox I 
body. 
Final tighten the mounting assembly securing 
bolts. 
Clamp the front exhaust pipe in a vice. 
Remove a nd discard the front pipe to manifold 
seal ing rings. 
Clean the faces. 
Fit and ful ly seat new rings to pipe. 
Remove the front pipe from the vice and align to 
the manifold. 
Align retaining rings to the studs a nd secure with 
the n uts. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures S66 Section 06 and the Table at the end of this Section 
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MANUAL GEARBOX 

Fit propeller shaft to gearbox, see 47. 1 5.01 .  
Clean exhaust seal ing ol ive, smear with sealant 
and fit to i ntermediate pipe. 
Connect exhaust system to front pipe. 
Fit and tighten clamp securing n ut I bolt. 
Reposition lambda sensor harness to a llow con
nection from above. 
Reconnect lambda sensor block connectors. 
Remove MS 538 hook a nd retaining tool. 
U ndo and remove lifting bracket securing n uts. 
Remove l ifting bracket. 
Fit injector harness mounti ng bracket. 
Fit and tighten manifold securing n uts. 
Secure injector harness to mounting b racket. 

DATA 

SERVICE TOOLS 
Engine lifting brackets 18G 1465 
Engine support bracket MS 538 

OILS I LUBRICANTS I SEALANTS 
Exhaust sealer: Tivoli Kay Adhesives No 5696 
Gearbox oil: Automatic Transmission Fluid 
Dexron llD 

FRONT OIL SEAL 

RENEW 37.23.06 
Remove the gearbox assembly, see 37.20.01 .  
Place the gearbox o n  a bench. 
Place the d rain tray in position. 
Remove the front securing bolts (1  Fig. 1 )  and re
move the front cover. 
Note and remove the shims. 
Remove the oil seal from the assem bly. 
Clean the front cover and gasket faces. 
Clean the shims. 

Lubricate the new seal face. 
Fit a nd seat the seal to the assem bly. 
Fit the shims to the cover. 
Apply sealant to the front cover. 
Lubricate the seal l ip. 
Fit a nd seat the front cover to the gearbox and se
cure with the bolts. 
Remove the gearbox fi l ler plug. 
F i l l  the gearbox to the correct level and refit the 
fi l ler plug. 
Remove the drain tray. 

Refit the gearbox assembly, see 37.20.01 .  

DATA - SEE OVER 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
37 - 6  
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• MANUAL GEARBOX 

DATA 

OILS I LUBRICANTS I SEALANTS 

Front cover securing bolts Loctite 573 
Gearbox automatic transmission fluid 
Dexron llD 

REAR OIL SEAL 

RENEW 37.23.01 
Remove the propeller shaft, see 47. 1 5.01 .  

Using a suitable oil seal remover, displace and re
move the rear oil seal ( 1  Fig. 1 ) . 
Clean the seal mounting face. 

Lubricate the seal lip. 
Fit and seat the seal to the gearbox. 

Refit the p ropeller shaft, see 47. 1 5.01 . 

DATA 

OILS I LUBRICANTS I SEALANTS 

Gearbox automatic transmission fluid 
Dexron llD 

GEAR LEVER DRAUGHT EXCLUDER 

RENEW 37.1 6.05 
Remove the gear lever knob ( 1  Fig. 2), see 37. 1 6. 1 1 .  
O pen the centre console storage compartment. 
Remove the centre console securing screws, dis
connect the block connectors and remove the con
sole. 

Remove the foam sealing ring. 
Remove the draught excluder securing screws (2 
Fig. 2) and ring (3 Fig. 2)  and remove the draught 
excluder (4 Fig. 2). 
Fit the new draught excluder over the gear lever 
and secure with the ring (3 Fig. 2) and screws (2, 
,Fig. 2).  
Refit the foam sealing ring. 
Refit the centre console and reconnect the block 
connectors and secure with the screws. 
Close the centre console storage compartment. 
Fitthe gear lever knob f lock nut and align the knob 
to its final position. 
Tighten the lock nut and reposition the gear lever 
gaiter. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 37 - 7  
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MANUAL GEARBOX 

GEAR LEVER KNOB 

RENEW 37.1 6.1 1 
Displace the gear lever gaiter for access and 
slacken the gear lever knob lock nut (1 Fig. 1 )  and 
remove the gear lever knob (2  Fig. 1 ). 
Fit the new gear lever knob and al ign to its final 
position. 
lighten the lock n ut and reposition the gear lever 
gaiter. 

GEAR LEVER I REMOTE CONTROL 
ASSEMBLY 

OVERHAUL 37.1 6.20 
Disconnect the battery. 
Remove inlet manifold rear securi ng n uts. 
Fit lifting bracket 1 8G 1 465 and secure with the 
n uts. 
Fit Service Tool M S  538 (Fig. 2) across the wing 
channels and al ign to rear lifting bracket. 
Fit and engage retaining hook. 
lighten hook n ut to take weight of engine. 
Select third gear and remove the gear lever knob. 
Disconnect lambda sensor block con nectors. 
Remove the exhaust front pipe to the intermediate 
pipe securing n ut / bolt. 
Remove the seal ing olive. 

Take the weight of the rear engine mounting usi ng 
a jack, jack channel and a suitable block. 
Remove the rear mounting securing bolts. 
Lower and remove the rear mounti ng assembly. 
Carefully ease exhaust system down for access. 

Remove the propeller shaft assembly, see 
47. 1 5.01 .  

From above: u ndo retaining hook n ut to lower rear 
of gearbox (do not al low engine to fou l  steering 
rack. 
From below: slacken but do not remove the selec
tor shaft bolt (3 Fig. 3). 
Remove the gear selector remote control securing 
bolts (1 Fig. 3) and reposition for access. 
Finally remove the selector shaft bolt (3 Fig. 3). 

Remove the gear selector remote control assembly 
from the selector shaft. 

�: To aid removal, invert the gear selector re
mote control assembly, i.e. gear lever 
pointing downwards. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
37 - 8  August 92 
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• MANUAL GEARBOX 

E nsure that the draught excluder is not displaced 
from its position. 
Remove the mounting rubbers and washers. 
Mount the gear selector remote control assembly 
(1 Fig. 1 )  in  a vice. 
Remove the spring ring (2 Fig. 1 ). 
Remove the gear lever (5 Fig. 1 ). 
Remove the spring retainer (3 Fig. 1 )  and spring (4 
Fig. 1 )  from the gear lever. 
Displace and remove the gear lever lower nylon 
cup (6 Fig. 1 )  and upper nylon cup (7 F ig.  1 ). 
Remove the lever housing assembly from the vice. 
Clean a l l  components thoroughly and examine for 
wear a nd damage. Replace worn or damaged 
compo nents as necessary. 
Ensure mating faces are clean and grease-free. 

Mount the gear selector remote control assembly 
(1 Fig. 1 )  in  a vice. 
Fit and seat the lower nylon cup (6 Fig. 1 ) . 
G rease the gear lever ball. 
Fit and seat the upper nylon cup (7 Fig. 1 ) . 
Fit the spring (4 Fig. 1 )  and spring retainer (3 Fig . 1 )  
to the lever. 
Fit a nd seat the gear lever. 
Compress the spring (4 Fig. 2 1 .  Fit and seat the 
spring ring (2 Fig. 1 ). 
Remove the gear selector remote control assembly 
(1 Fig. 1 )  from the vice. Lubricate the gear lever to 
ease fitment through the d raught excluder. 
Lubricate the lower spacer. 
Position the assembly to the mounting location, 
enter the gear lever into the gaiter. 
Reposition the lever into the selector shaft yoke. 
Fit but do not tighten the selector shaft bolt (3 Fig. 
2) .  
Fit the lower LH mounting rubber and washer. 

Fit the remaining mounting rubbers I washers (2 
Fig. 2 )  and secure with the bolts ( 1  Fig.  2) .  
Secure the selector shaft bolt (3 Fig.  2) .  
Tighten MS 538 hook n ut to raise the gearbox into 
position. 
Using a jack, fit and seat the rear mounting to the 
gearbox I body, ensuring that the spring is seated 
correctly in  the spring pan. 
Fit but do not fu lly tighten the mounting securing 
bolts. 
Remove the jack and jack channel. 
Secure the rear mounting bolts. 
Slacken off MS 538 hook n ut. 
Refit the propeller shaft asse mbly, see 47. 1 5.01 . 
Remove Service Tool MS 538. 
Refit the gear lever knob. 

DATA - SEE OVER 

"'----1 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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MANUAL GEARBOX 

DATA 

SERVICE TOOLS 

Engine support tool MS 53B 

OILS I LUBRICANTS I SEALANTS 

Exhaust sealer Tivo/i Kay Adhesives No 5696 

GEAR SELECTOR SHAFT - REAR 

OVERHAUL 37.1 6.41 
Remove the gear selector remote control assem
bly, see 37. 1 6.20. 

Displace the selector shaft cover (1 Fig. 1 ) . 
Remove the selector shaft to selector shaft yoke re
taining pin (2 Fig. 1 ), and remove the yoke (3 
Fig. 1 ) . 
Clean a l l  components thoro ughly and check for 
wear a nd damage. Replace worn or damaged 
components as necessa ry. 
Lubricate a nd fit the selector shaft yoke to the se
lector shaft and secure with the retaining pin. 
Reposition the selector shaft cover. 

Refit the gear selector remote control assem bly, 
see 37. 1 6.20. 

DATA 

OILS I GREASES I FLUIDS 

Gear lever ball Mo/ykote FB 180 grease. 

GEAR LEVER 

RENEW 37.1 6.04 
Remove and strip down the gear selector remote 
control assembly as detailed in 37. 1 6.20. 

Rebuild and refit the gear selector remote control 
assembly as detailed in 37. 1 6.20, b ut fit a new re
p lacement gear lever and discard the original lever. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
37 - 1 0 August 92 



REVERSE LIGHT SWITCH 

RENEW 
Raise the vehicle on a ram p. 

MANUAL GEARBOX 

37.27.01 

Note and disconnect reverse light switch m ulti
way connector. 
Slacken off a nd remove the switch. 
Clean the mating face. 
Fit a new switch. 
Connect the multi-way connector. 
Lower the ramp. 

LAYSHAFT FRONT SEAL 

RENEW 37.23.07 
Remove the gearbox assembly, see 37.20.01 .  
Remove the front o i l  seal assembly, see 37.23.06. 

Using suitable oil seal remover tool, remove and 
discard layshaft plug seal. 
Clean the gearbox face and the front oil seal assem
bly. 

Place the new seal to front. 
Fit and fully seat the seal to the casi ng. 

Refit the gearbox front seal assembly, see 37.23.06. 
Refit the gearbox, see 37.20.01 .  

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 37 - 1 1 





• 

August 92 

TORQUE FIGURES 

Bell housing to adaptor plate 49-54 Nm 
Centre bearing to body 22-28 Nm 
Centre bearing to mounting plate 22-24 Nm 
Front cover to gearbox 23-27 Nm 
Front pipe to intermediate pipe 15-18 Nm 
Gear lever housing to gearbox 23-27 Nm 
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AUTOMATIC TRANSMISSION 3.2 LITRE 

DESCRIPTION 

The ZF 4 HP 22 automatic transmission com prises a four speed mechanical epicyclic gear train driven 
by a hydrodyna mic torque converter and operated by a hyd rau lic a utomatic gea r sh ift unit. 

The u nit is strongly bui lt, compact and designed for a long operational l ife requiring minimum mainten
ance - only occasional oil level checks and oil cha nges being necessary. 

Shift points have been planned for maximum fuel economy, particularly in  city traffic, and economy has 
been fu rther enhanced with the incorporation of a converter 'lock-up' clutch on the fourth (top) gear 
which is in itself a 'step-up' or overdrive ratio. 

Automatic selection can be over-ridden by the selector lever to obtain more engine braking, for 
example, on down-hi l l  gradients. 

Immediate selection of a lower ratio is also available by 'kick-down' (pressi ng the accelerator down be
yond the normal ful l-throttle position) for example when overtaking. 

COMPONENTS 

The ZF 4 HP 22 a utomatic transmission unit features the fol lowing three-component princip le: 

1 .  Hydrodynamic (hydromatic) torque converter, 
2. Four-speed epicyclic gea r train, 
3. Hydraul ic automatic gear shift unit. 

HYDROMATIC TORQUE CONVERTER 

The hydromatic torque converter co nsists of an impel ler, a turbine and a stator - the latter mou nted on 
a one-way clutch. 

These elements are enclosed within a common housing in such a way as to form a closed circuitthrough 
which the oil flows when the transmission is in operation. 

The torque multipl ication effect is at its greatest when the vehicle is driven away from a standstill. The 
stator bears agai nst the housing through its one-way clutch, and deflects the oil  so that its flow is accel
erated. As road speed bui lds up, the impel ler  and turbine wheels turn at almost the same speed, so that 
the stator ceases to accelerate the oil  flow, and instead is disengaged from the housi ng and tu rns freely 
in the flow of oil .  The torq ue converter at this stage acts as a fluid coupling .  

These characteristics make it possib le to dispense with the clutch pedal.  The engine can not norma lly 
sta l l  because it is not rigidly l inked to the driven wheels. The converter's operating cha racteristics have 
been selected to suit those of the vehicle's engi ne. 

FOUR-SPEED EPICYCLlC GEAR TRAIN 

The converter drives a mechanical epicyclic gear train which provides four forward ratios and reverse. 
Top gear is a step-up or overdrive ratio for economy - further economy being provided by a 'lock-up' 
c lutch which provides a rigid l ink between engine and the transmission output side - improving both 
efficiency and fuel consumption. 'Lock-up' is only available in top (fourth) gear. 

Hydrau lically actuated multi-disc clutches and brakes are used to select the various gear ratios. They 
are unaffected by wear and require no adjustment. 

Bui lt-in freewheels permit gear shifts without any interruption of the power flow. A low-loss oil pump 
in the front section ofthe transmission housing supplies the converter, the automatic gea r sh ift and the 
lubrication circuit. A mechanical parking lock (at position 'P') is provided to prevent the vehicle from 
movi ng once it is stationary. 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 44. 1 - 3 



AUTOMATIC TRANSMISSION 3.2 LITRE 

SELECTOR UNIT 

If the vehicle is driven normally, without u nd uly high engine speeds bei ng used, the selector unit will 
cause upshifts to take place at quite low engine speeds to ensure optimum economy. 

I n  difficult drivi ng conditions, for example in town traffic, fuel consumption is actually lower than with 
a conventional manual-shift gearbox, which is often left in too Iow a ratio by the driver, so that engine 
speed rises excessively. 

The automatic control system, with selector valve, control pistons and pressure valves, is located in  the 
lower part of the transmission housing. 

Shift points are governed by accelerator pedal position and road speed . Pu lses eq uivalentto road speed 
are derived from a centrifugal governor on the output shaft. The entire system operates hydraulical ly. 

Gear shifts take place at predetermi ned speeds, depending on the amount by which the accelerator is 
depressed. 

In special circumstances the system can be over-ridden by pressing the accelerator down beyond 90% 
of fu l l  throttle (ie. 'kick-down'), to select a lower gear immediately when maxi mum acceleration is 
required. In this event, the next upwards shift does not take place until al most the maximum engine 
speed - that is to say, at a far hig her road speed than with normal driving. 
This arrangement ensures that engine power can be utilised fully in all gears if so required. 

No:hl: There is a maximum speed for each gear above which kick-clown wi ll  not be effective. 'Kick
down' is set at 90% offul l throttle. Ful l  throttle pedal movementwi ll, under normal driving condi
tions, operate the 'kick-down' successful ly. 

OPERATION 

Position 'P': Park - Select ONLY when the vehicle is stationary. In the 'Park' position the driven 
wheels are mechanical ly locked at the transmission. 

Position 'R': Reverse 

Position 'N': Neutral - E ngine disconnected from drive-line and wheels. 

Position '0': Drive - All four speed ranges are selected automatical ly - 'lock-u p' is also avai lable, 
but in top gear only. 

Position '3': - Automatic selection of the lowest th ree ratios in the automatic transmissio n on ly. 

Position '2': - Se lect this setting to prevent the transmission shifting up to the third and top speed 
ranges. The first and second speed ranges are available to make use of engine braking, 
for exa mple on downhil l  gradients. 

NaD.: Position '2' ca n be selected at a ny travell ing speed, but safety valves p revent premature down
shifts and su bsequent over-speeding of the engine. 

'Kick-down': Depress the accelerator pedal ful ly (beyond the normal full-throttle stop) and the auto
matic transmission wil l  shift down im mediately to a lower gear (the actual ratio 
depends upon the vehicle road speed at the ti me). 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AUTOMATIC TRANSMISSION 3.2 LITRE 

CLUTCH OPERATION 

1ST GEAR 

Cl utches '4' and '1 1 '  are engaged. 
The front planet gear carrier of gear set '9' is locked 
against the housing through freewheel ' 15' when 
the engine is pul l ing, but is over-run when the en
gine is coasti ng. 
Epicyclic gear set ' 10' rotates as a solid block, with 
the 2nd planet set. I n  addition, in selector lever 
position '2' and in speed range 1 & 2, c lutch '8' is 
engaged to permit engine braking. 

2ND GEAR 

Clutches '4', '5', '7' and '1 1 '  are engaged. 
Freewheel ' 1 5' over-runs. 
Cl utches '5' and 7' lock the sun gea r to the hous
ing .  

3RD GEAR 

Clutches '4', '5', '7' and '1 1 '  are engaged. 
Freewheels ' 15' and ' 15' are over-ru n. 
E picyclic gea r sets '9' and '10' rotate as a solid block 
at a ratio of 1 :  1 .  

4TH GEAR 

Clutches '4', '5', '7' and '1 2' are engaged. 
Freewheels ' 1 4', ' 15' and ' 15' are over-run. 
Epicyclic gear '9' rotates as a solid block. 
The hollow shaft with the sun wheel of epicyclic 
gear set ' 10' is locked. 
Above a predetermi ned road speed, cl utch '2' locks 
torque converter '3' solid to prevent sl ip. 

REVERSE GEAR 

Clutches '5', '8' a nd ' 1 1 '  a re engaged. 
Si nce the front planet gear carrier of epicyclic gear 
set '9', is locked, the direction of output shaft rota
tion is reversed. 
Epicyclic gear set ' 10' also rotates, as a solid block. 

3 
4 5 7 9 10 I-

1 15 14 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 3.2 LITRE 

DATA I SHIFT SPEEDS 

KEY TO DIAGRAM 
1 .  Hydrodynamic torque converter 
2. Throttle cable 
3. Output fla nge 
4. Selector lever positions 

'P' - Park 
'R' - Reverse 
'N' Neutral 
'0' - Drive - Automatic control 

(1 st to 4th speed) 
3 - Low gear and braking 

( 1 st to 3rd speed) 
2 - Low gear and braking 

( 1 st to 2 nd speed). 
5. Dipstick / oil fi l ler tube 
6. Oil outlet (drain plug)  
7. Oi l  cooler con nections 

Ratios (mechanical) :  

1 st gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.48 

2nd gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 48 

3rd gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 

4th gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.73 

reverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.09 

Approxi mate weight (without 
torque converter): . . . . . . . . . . . . . . . . . . . . . .  45.5 kg 

Oil  capacity* . . . . . . . . . . . . . . . . . . . . . . . . . .  8.0 l itres 

The maximum multiplication factor of the torque 
converter is 2. 1 1 .  

* Initial fi l l ing of the transmission unit and 
torq ue converter only. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AUTOMATIC TRANSMISSION 3.2 LITRE 

Upshifts 

Light Throttle 

mile / h  

km / h  

Up to Oetent (90% Ful l  Th rottle) 

mile / h  

km / h  

Through Oetent (90% Ful l  Throttle) 

mile / h  

km / h  

Downshifts 

Kickdown (Maximum) 

mile / h  

km / h  

Part Throttle Oownshift (90% Maximum) 

mile / h  

km / h  

Part Throttle Oownshift (90% Maxim um) 

mile / h  

km / h  

Manual Shift (Maximum th rottle) 

mile / h  

km / h  

'TCC on' = Torque converter clutch ON 
'TCC off' = Torque converter clutch OFF 

Stal l  speed - 2 1 00 rpm ± 1 50 rpm 

Transmission Unit Pressures 
Idle (Stationa ry) 

01 - 02 02 - 03 

1 0  - 1 1 1 6 - 23 

16 - 1 8 26 - 37 

01 - 02 02 - 03 

32 - 38 58 - 64 

51 - 61 94 - 1 04 

01 - 02 02 - 03 

37 - 43 65 - 7 1 

60 - 69 1 04 - 1 1 4  

04 - 03 03 - 02 

86 - 99 61 - 67 

139 - 1 60 98 - 1 08 

04 - 03 03 - 02 

64 - 7 1 42 - 48 

1 02 - 1 1 4  67 - 78 

TCC off 04 - 03 

47 - 51 1 6 - 22 

76 - 82 24 - 35 

04 - 03 03 - 02 

NOT 67 - 76 

INHI BITED 1 08 - 1 23 

Drive . . . . . . . . . . .  630 - 7 1 0  kPa . . . . . . . . . . . .  . .  
Ful l  Throttle (Stal l )  
780 - 950 kPa 

Reverse . . . . . . . . 1 070 - 1 1 50 kPa . . . . . . . . . .  . .  1 620 - 1780 kPa 

03 - 04 

24 - 29 

38 - 47 

03 - 04 

79 - 91 

1 27 - 1 47 

03 - 04 

90 - 1 03 

1 45 - 1 66 

02 - 01 

30 - 37 

48 - 60 

02 - 01 

22 - 31 

36 - 50 

03 - 02 

13  - 1 4 

22 - 23 

04 - TCC on 

49 - 53 

79 - 85 

02 - 01 

7 - 8 

1 1  - 1 3 

For Torque Figures see Section 06 and the Table at the end of this Section lilllllliii!!!!:������llllllii!!!!!!l�111111111 -
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AUTOMATIC TRANSMISSION 3.2 LITRE 

FAULT FINDING CHART 

Initial Checks 

Complete these checks before carrying out any diagnostic work. 

1 .  Check the transmission unit oil level (vehicle at normal operati ng temperature). 
2 .  Check the 'kick-down' cable adj ustment. 

. 

3. Check the selector cable adjustment. 
4. Check the engine tune. 
5. Ca rry out a sta 1 1  test. 
6. Ca rry out a road test. 

Problem 

Does not engage 

Does not hold 

Starter motor will not 
operate 

Position 'R' - Reverse 

No reverse gear 

High pitched squeaking 
noise 

Sl ipping or shaking from 
start in reverse gear 
Strong jerk, or distinct 
double jerk, when engag-
ing positions 'P-R', or 'N-
R' (below 1 500 RPM engine 
speed) 

Possible Cause 

I ncorrect setti ng of selector between control 
lever a nd transmission 
Too much friction in parking lock mechanism 

Incorrect setting of selector rods between con-
trol lever and transmission 
Starter i nhibitor switch fau lty 

I ncorrect setti ng of selector lever 
Faulty selector lever 
Position 'P' or 'N' not selected 

I nco rrect setti ng of selecto r rods between con-
trol lever and transmission 
Di rty oil fi lter 
Jammed reverse inhibit valve 
No 3rd gear ('8' Clutch destroyed) 

No engine braking in position 2, 1 st gear, ('0' 
Clutch destroyed) 
No engine braking in 2nd and 3rd gears, also 
in position 2, 1 st gear ('E' Cl utch destroyed) 
Reverse gear safety va lve faulty 

'8' or 'E' Cl utch, or brake '0' defective 

Da mper '8' defective (wi l l  give the same 
sym ptons when changing from 2nd to 3rd 
gears 

Note: A double thump may be a feature of 'R' ( reverse) engagement. 

Action 

Adj ust the setting 

Replace components, 
ca m, connecting rod 
and, eventual ly, the 
pawl 
Adjust the setting 

Replace switch 

Adjust setting 
Replace lever 
Select 'P', or 'N' 

Adj ust setti ng 

Renew oil filter 
Replace control unit 
Service I renew trans-
mission 
Service I renew trans-
mission 
Service I renew trans-
mission 
Service I renew control 
unit 
Service I renew trans-
mission 
Service I renew control 
unit 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Problem Possible Cause Action 

Position 'R' - Reverse (continued) 

Reverse lamp does not Starter inhibitor switch faulty Renew switch 
i l luminate (bulbs, fuses, and 
cables functioning correctly) 

Incorrect setting of selector Adjust lever 
lever 
Faulty selector lever Renew lever 
Position 'R' not selected Select 'R' 

Position '0' - Drive (1st to 4th) 

No drive Dirty oil filter If there is no debris in sump, the 
only renew the oil filter and oil .  
If debris is present in  the sump, 
renew the transmission. 

'1< Clutch defective Service I renew transmission 
One-way clutch 1 st gear slips Service I renew transmission 
Incorrect setting of gear change Adjust setting 
rods between control lever and 
transmission 

Sl ippi ng or shaking during '1< Clutch damaged Service I renew transmission 
initia l forward movement 
Strong jerk 'N-D' (be low 1 500 '1< Clutch fau lty Service I renew transmission 
RPM engine speed 

'1< Clutch damper fa ulty Service I renew control unit 
Gear Change Functions Faulty (In cold or warm state) 

Change 1 st to 2 nd 1 2nd to 1 st Governor dirty Renew governor 
Shift valve 1-2 sticking Renew control unit 

Change 1st to 2nd Brake 'Cl' and I or 'c' fau lty Service I renew transmission 
Change 2nd to 3rd 1 3rd to 2nd Governor dirty Renew governor 

Shift valve 2-3 sticking Renew control unit 
Change 2nd to 3rd 'B' Clutch faulty Service I renew transmission 
Change 3rd to 4th 1 4th to 3rd Governor dirty Renew governor 

Shift valve 3-4 sticking Renew control unit 
Sudden shifts Dampers sticking Service I renew control unit 
Vehicle starts in 2nd gear Governor sleeve sticking Renew governor 

Shift valve 1-2 sticking Service I renew control unit 
Vehicle starts in 3rd gear Governor sleeve sticking Renew governor 

Shift valves 1-2, and 2-3 sticking Service I renew control unit 
Gearbox changes 1 st to 3rd Shift valve 2-3 sticking Service I renew control unit 
No shifts Dampers sticki ng Service I renew control unit 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 44. 1 - 9 
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Problem Possible Cause Action 

Shift Speeds 

No changes at light throttle Dirty governor Renew governor 
setting 

Shift valves sticking Service / renew control unit 
Change poi nts incorrect at fu l l  Th rottle ca ble setti ng inco rrect Adj ust setti ng 
throttle setti ng 
No changes at 'kick-clown' - 1 st Throttle ca ble setting incorrect Adj ust setti ng 
to 2nd / 2nd to 1 st 
No changes at 'kick-clown' 2nd Th rottle ca ble setti ng incorrect Adj ust setti ng 
to 3rd / 3rd to 2nd 
Gear change quality 

Poor changes Th rottle valve setting incorrect Adjust setti ng 
Harsh changes at low th rottle Defective damper Service / renew control unit 

Mod ulation pressure too high Service / renew control unit 
Cl utch plates damaged Service / renew transmission 

Soft changes at fu ll  th rottle and Defective damper Service / renew control unit 
'kick-down' 

Mod ulation pressure too low Service / renew control unit 
Clutch plates damaged Service / renew transmission 

Harsh changes at fu l l  throttle Incorrect modulation pressure Service / renew control unit 
and 'kick-clown' 

Defective damper Service / renew control u nit 
Position '3' - 1 st To 3rd Low Gear And Braking 

No engine braki ng 'E' Clutch damaged Service / renew transmission 
Position '2' - 1st To 3rd Low Gear And Braking 

Manual change 3rd to 2 nd fau lty Locking valve '2' sticking Service / renew control unit / 
governor 

Governor faulty Service / renew control unit / 
governor 

No engine braking Brake 'C' or 'E' damaged Service / renew transmission 
No engine braking ( 1 st speed) Brake '0' or 'E' damaged Service / renew transmission 
'Lock-up' Shifts 

Change points at incorrect 'Lock-up' safety valve sticking Service / renew control unit / 
speeds governor. 

No 4th gear Service / renew control unit / 
governor. 

Governor pressure incorrect Service / renew control unit / 
governor. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Problem Possible Cause Action 

Position '2' - 1 st to 3rd Low Gear And Braking 

Gear change too harsh 'Lock-up' damper faulty Service / renew control u nit / 
torq ue converter 

Torque converter faulty (spl ines Service / renew control u nit / 
sticking) torq ue converter 

No 'lock-up' Control unit faulty Service / renew control unit / 
torq ue converter 

'Lock-up' valve ordamperfaulty Service / renew control unit / 
torq ue converter 

No 4th gear Service / renew control u nit 
General 

Throttle cable sticking Nipple in throttle cam is worn Replace cable 
Too much friction in sleeve of Replace cable 
th rottle cable 
Throttle pressure piston sticki ng Service / renew control unit 

Noisy and no drive after a long Oil filter on control unit di rty If there is no burnt l ining in  the 
journey sump, then only renew the filter 

and oil .  If debris is present, 
renew the transmission 

Very noisy and no drive Flexi-plate is worn or broken Renew the flexi-plate or the 
torq ue converter 

Oil Leaks 

Oil dripping from the bell Seal ring i n  the pump housing Renew seal 
housing damaged 

Pump housing porous Renew pump housing 
Converter leaking from welded Renew converter 
sea m 

Leakage between transmission I ncorrect torque of bolts lighten bolts to specified torque 
and oil  sump 

Sump gasket damaged Renew sump gasket 
Leakage between intermediate Bell housing bolts are loose lighten bolts to specified torque 
plate and main housing 
(especial ly at pump pressure 
poi nt) 

Gasket da maged Renew gasket 
Oil  leak at output Output oi l seal damaged Renew seal 
Leakage from cooler pipes Loose con nections lighten connections 

Pipes damaged Renew pi pes 
Cooler leaks Renew cooler 

Leakage between main housing Loose bolts lighten bolts 
and tail housing 

Gasket da maged Renew gasket 
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Problem Possible Cause Action 

Oil Leaks (continued) 

Oil leak from throttle connection '0' ring con nection damaged Renew '0' ring or com plete 
cable cable 
Loss of oil through b reather Oil level too high Check level 

Incorrect oil Remove transmission, ensuring 
that it is drained ( including 
torq ue converter, oil cooler and 
pi pes) 

Breather blocked Change breather, check for foul  
condition of foam i nsu lation 
pad 

No breather cap Fit cap or renew breather 
'0' ri ng breather damaged Remove tai l  housing and re-

place '0' ri ng 
Securing clip faulty Renew clip 

Oil leak at intermediate plate Blanki ng plug loose 'TIghten plugs 
Renew seal ing washers 

Noises 

High pitched squeaki ng noise, Dirty filter If there is no debris in the su mp, 
dependant on engine RPM, in a l l  then only renew the filter and 
gears, when oil is warm and ac- oi l. If debris is present, renew 
com panied by internittent drive the transmission 
after a long jou rney 

Clutch damage on gear shaft Renew transmission u nit 
High pitched noise in  a l l  posi- Low oil level Top-up as necessary 
tions, espeCia l ly if oil is cold 

Leaking control u nit Service / renew control unit 
Very noisy in  'lock-u p' Torsion dam per fau lty Renew torque converter 
Torsional vibrations from en- E ngine RPM is too low, 'lock-up' Service / renew control unit 
gine when in  'lock-up' shift poi nt incorrect 
General 

Leakage between gearbox and Fastening screws loose 'TIghten screws to specified 
extension housing torq ue figure 

Gasket fau lty Renew gasket 
High-pitched noise i n  al l  selec- Oil level too low Rectify 
tor positions especial ly when 
cold. Sucking noise from pump 

Valve block leaki ng Renew valve b lock 
Loud noise when converter Torsion damper defective Renew converter 
clutch engages 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HYDRAULIC CIRCUIT DIAGRAMS START ON PAGE 44.1-14 

For Torque Figures see Section 06 and the Table at the end of this Section 
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KEY TO HYDRAUUC CIRCUIT DIAGRAMS 

1 .  Governor 1 6. 1 - 2 Shift Valve 
2. Torq ue Converter 17 .  Cl utch 'c' Valve 
3. Sump 1 8. Cl utch 'C1 , Damper 
4. Pump 1 9. Clutch 'C1 , Valve 
5. Pressure Reg ulating Valve 20. 2 - 3 Shift Valve 
6. Clutch 'B' Valve And Damper 2 1 . 2nd Gear Inhibit 
7. Cl utch '0' Valve And Dam per 22. Throttle Valve 
8. Reverse Gea r Inhibit 23. Converter Cl utch Lock-up Control Valve 
9. Manual Valve 24. Converter Cl utch Hysteresis Valve 

1 0. Oil Cooler 25. 3 - 4 Shift Valve 
1 1 . Converter And Reversing Valve 26. Cl utch 'F' Valve And Damper 
1 2. Converter Cl utch Damper 27. Cl utch 'I( Dam per 
1 3. One-way Valve 28. Cl utch 'E' Damper 
1 4. Modulator Valve 29. Clutch 'F' I nhibit Valve (Reverse) 
1 5. 1 st Gear Inhibit 

A Cl utch '1( 
B Clutch 'B' 
C Cl utch 'c' 
C1 Cl utch 'C1 , 
0 Clutch '0' 
E Cl utch 'E' 
F Cl utch 'F' 

� Exhaust VI I I  ::::JDI::liL Governor Pressure 
1 1  =><= Throttle IX � Locking Pressu re 

I I I  ==1= Orifice X ....... Modulation Pressure 
IV --.J L. Bra nch XI ImII1 Pump Pressu re 
V Main Pressure XII  [IIIJ Lubrication Pressure 

VI � Converter Pressu re 
VII  1---.1 Throttle Pressure 

For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION UNIT 

RENEW 44.20.01 

Disconnect the kickdown cable from the throttle 
l inkage. 
Remove the bolt securing the transmission dip
stick tube to the in let manifold.  
Fit Service Tool 1 8G 1 465 to the rear of the i nlet 
manifold and take the weight of the engine with 
M S53B (Fig. 1 ) . 
Place drain ti n below the transmission, remove 
d rain plug, al low fluid to drain i nto the tray and re
place the plug. 
Remove the exhaust front p ipe and secure the re
mai nder of the system to one side of the vehicle. 
Taki ng the weight of the transmission un it, remove 
the rear mounting to body securi ng bolts, lower 
the jack a nd col lect the spacer. 
Disconnect the propeller shaft from the d rive 
flange. 
Remove the clamp bolt securi ng the selector cable 
to the bracket and the selector lever to shaft secur
ing n ut. 
Place a drai n ti n below the di pstick tube and d is
connect the un ion, drain the remai ning fluid and fit 
a dum mpy plug to the sump. 
Remove the clamp securi ng the transmission cool
i ng pipes to the transmission (Fig. 2), discon nect 
the pi pes and fit a d ummy p lug to the apertu res. 
Remove the d rain tin.  
Remove the blanking plug from the to rgue con
verters securing bolt access a perture (Fig. 3), and 
remove the crankshaft / drive plate securing bolts, 
turning the crankshaft for access to remove each 
bolt. 

Lower the engi ne / transmission unit usi ng MS53B 
ensuring that the engine does not fou l  the steering 
rack. 
Remove the bell housing bolts and remove the 
transmission (1 Fig. 4). 

Lift the replacement un it and torque converter into 
position, fit and tig hten the bel l  housing bolts. 
Align the torq ue conve rter / drive plate, securing 
bolt holes, fit and tig hten the bolts. 
Refit the b lanking plug and stone g uard. 
Refit the oi l cooler pipes to the transmission ensu r
i ng new seal ing washers a re used, secure with the 
sump bracket. 
Reposition the kickdown cable to the bel l housi ng 
and refit the d ipstick tube. 
Raise the engi ne / transmission unit using MS53B, 
reconnect the selector lever and ca ble clamp to the 
mounting bracket. 
Refit the propel ler shaft to the drive flange, raise 
the rear of the u nit into position fit the spacers and 
secure with the mounting bolts. 
Refit the exhaust front pipe to the intermediate 
pipe and manifold. 

Fig. 1 

Fig. 2 

Fig.3 

F ig . 4 
For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove Service Too l  MS53B, refit and adjust the 
kick-down cable. 
Remove the eng i ne l ifting eye 18G 1 465 and re
place the manifold securi ng n uts. 
Align and secure the dipstick tubes to the inlet mani
fold. 
Refil l with transmission fluid. 

DATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Engine lifting bracket 16G 1465 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No 5696. 
Transmission fluid Dexron // 

AUTOMATIC TRANSMISSION UNIT 

OVERHAUL 44.20.06 

Remove the transmission unit , see 44.20.01 . 
Remove the torque converter assembly, see 44. 1 7.07. 
Fit the unit to the bench clamp using Service Tool JD 
1 1 1 .  
Tighten the clamp on�o the unit (do not overtighten due 
to possible distortion of casing). 
Remove the bolts securing the sump to the case. 
Remove the sump and discard the gasket. 
Collect the two magnets. 
Move the screws securing the oil filter. 
Remove the filter discard the filter '0' ring. 
Remove the screws securing the valve block. 
Lift off the valve block assembly. 

Remove the circlips (1 Figs 1 and 2) securing the seal 
springs. 
Lift out the springs. 
Using Service Tool JD126 remove oil seals. 
Disconnect the kick-down inner cable from the throttle 
valve cap using Service Tool JD 1 1 0. 
Remove the outer cable from the unit casing. 
Remove the cable sealing '0' ring. 
Set the selector in the Park position. 
Knock in the rear drive flange nut securing ring tabs. 
Remove the ring and undo and remove the flange se
curing nut. 
Remove the drive flange. 
Remove the bolts securing the rear extension to main 
case. 
Remove the rear extension. 
Discard the gasket. 
Select Neutral. 
Remove the screw securing the parking pawl locating 
bracket. 
Remove the bracket. 
Remove the guide plate pawl, spring and pivot pin. 
Slide the governor rearwards from the shaft discard the 
output shaft '0' ring. 

\ 
t------r--'I'Ic'1 

Fig. 1 

Fig. 2 
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Remove the screws securing the F c lutch cyl inder. 
Reposition the Service Tool JD 1 1 1  to leave the 
gearbox in a vertical position. 
Remove the bolts securi ng the bel l housi ng. 
Remove the bolts securing the bel l  housing and 
front pump. 
Remove the bel l housi ng pump assem bly 
and discard the gasket. 
Move the pump to A clutch thrust beari ng ( 1  Fig. 1 )  
and remove the A clutch assembly (2 Fig. 1 ). 

Remove the inner carrier to clutch assembly th rust 
bearing (1 Fig. 2).  
Remove the inner carrier (2 Fig. 2).  

Using suitable circl ip pliers remove the snap ring (1 Fig. 
3) securing the B clutch. 

Using 2 hooks (1 Fig. 4), twist and pul l  the B clutch as
sembly upwards till the first stop is felt. 
Push the clutch assembly downwards and remove the 
B clutch assembly. 
Remove the washer and '0' ring. 
Remove C, C1 and D clutch assemblies. 
Remove the snap rings securing the assembly. 

Fig.1  

-- ------- -----

Fig. 2 

Fig. 3 

Fig. 4 
For Torque Figures see Section 06 and the Table at the end of this Section 
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Assemble Service Tool J D 1 09 to the shaft. 
Disconnect and remove the clutch assembly (1 Fig. 
1 ). 

Remove the th rust bearing assembly (1 Fig 2), rear 
planetary set and output shaft. 
Remove the sun gear and the planetary set. 
Remove the carrier to o utput shaft thrust bearing 
assembly. 
Remove the output shaft assembly. 
Remove the output shaft thrust beari ng assembly 
including brass thrust washer. 

Fig. 1 

1 

Fig. 2 
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Remove the E clutch assembly. 
Remove F cl utch asssembly. 
Invert the gearbox case with the Service Tool. 
Remove the rol l  pin securi ng the selector shaft. 
Remove the shaft. 
Remove the throttle valve cam return spring and 
cam assembly. 
Remove the selector q uadrant parki ng rod ( 1  Fig. 
1 )  and remove the parking rod from the selector 
q uadrant. 
Remove the shaft seal. 
Clean the gearbox casing. 
Clean a l l  com ponent parts prior to assembly. 

Lubricate the selector shaft seal and using a suit
able 1 3  mm ( 1  Fig. 2) socket fit seat the oil seal to 
the case. 

Lubricate the selector shaft and fit the shaft (2 Fig. 
3) through the sea l and into the casing .  
Assemble the park rod ( 1  Fig. 3 )  to the quadrant 
and fit the park rod quadrant assembly to the selec
tor shaft. 
Position the shaft through the assembly. 
Lu bricate the throttle valve cam beari ng and fit the 
cam assembly to the shaft. 
Fit and engage the cam return spring (4 Fig. 3) to 
the shaft cam and case (3 Fig. 3). 
Reposition the shaft fu l ly i nto the casi ng. 
Alig n the rol l  pin holes in the shaft quadrant and 
refit the roll pin (5 Fig. 3). 

Fig. 1 

Fig.2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
44. 1 - 42 
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F CLUTCH OVERHAUL 

Remove the snap ring (1 Fig. 1 )  securing the clutch 
plate and remove the clutch pack assembly (1 Fig. 
2). 
Remove the seal ing rings. 
Fit Service Tool JD 1 07 to the clutch.  
Com press clutch and remove the collets. 
Slacken the tool centre nut to relieve tension from 
the spring. 
Remove the Service Tool and adaptor col lar JD 
1 07-1 . 
Remove the piston spri ng from the housing and 
using a suitable block of hard wood tap the F clutch 
piston assembly onto the wood to displace the pis
ton assembly. 
Discard the piston seals. 
Clean al l  components parts, fit new sea ling rings 
and reverse the removal procedu re to reassemble 
the F clutch .  
Refit the F clutch assembly to the transmission en
suring that the oil  feed holes are a ligned. 
Fit and tighten the F clutch cylinder securi ng 
screws a nd al ign the clutch plates. 
Reposition the unit/Service Tool adaptor into a 
vertical position with the bell housing face upper
most. 

E CLUTCH OVERHAUL 

Remove the snap ring (1 Fig. 3) securing the clutch 
plate and remove the clutch pack assem bly. 
Remove the piston. 
Remove the'O' Ring. 
Replace the '0' ri ng a nd refit the piston. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 44. 1 - 43 
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Using Service Tool JD 1 07 ( 1  Fig. 1 )  compress the 
spring and remove the collets (2 Fig. 1 ). 
Slacken the centre nut of and remove the adaptor 
collar JD 1 07-1 . 

Remove the Service Tool and remove the piston 
spring (1 Fig. 2) from the housi ng. 
Usi ng an air  l ine remove the piston from the hous
ing.  
Remove and discard the piston sea ls. 
Clean the piston housing assembly. 
Clean al l  component parts and reverse the removal 
procedure to reassemble the E Clutch ensuring 
that when the clutch plates are assembled, they are 
fitted metal fibre metal and end with the thick metal 
plate prior to securing with the snap ri ng. 
Fit and seat the E cl utch assembly to the F clutch 
using a twisting motion to seat the E clutch. 
Alig n all  of the E clutch plates. 

OUTPUT ASSEMBLY OVERHAUL 

Using suita ble circl ip pliers remove the snap ring 
(1 Fig. 3)  securing the output shaft (2 Fig. 3) to the 
rear one way clutch (3 Fig. 3). 
Remove the one way clutch from the shaft. 

Fig. 1 

Fig. 2 

Fig.3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the E clutch hub ( 1  Fig. 1 ), and using a 
clockwise twisting motion remove the one way 
clutch assembly (2 Fig. 1 ). 
Remove the clutch roller assembly from the clutch 
hub. 
Remove the clutch rol lers and remove snap ri ng 
securing the inner gear to the outer gear. 
Remove the inner gear. 

Clean a l l  component parts and reverse the removal 
procedure to reassemble, ensuring that when the 
one way cl utch (1 Fig. 2) is assembled that an anti
clockwise motion is used to ensure the one way 
clutch is fu lly seated. 
Check the clearance between the one way clutch 
and gear and fit the E clutch hub.  
Lubricate the thrust bearing. 
Fit the washer a nd bearing to the E clutch. 
Apply Vaseline to the thrust washer and brass 
thrust washer. 
Fit washers to the output shaft assembly. 
Fit a nd seat the output shaft assembly to the E 
clutch using a twisting motion to ensure the shaft 
is fu lly seated. 

REAR PLANETARY SET OVERHAUL 

U nhook and remove the seal ing ri ng from the 
carrier. 
Clean the assembly. 
Lubricate the replacement seal ing ring and fit and 
hook the seal ing ring to the carrier. 
Lubricate the thrust bearing and fit the washer and 
bearing to the output shaft. 
Apply Vaseline to the carrier and fit the thrust 
washer to the carrier. 
Fit and seat the carrier assembly to the output 
shaft. 
Refit the sun gear. 

C, C1 AND D CLUTCH ASSEMBLY OVERHAUL. 

Fit the clutch assembly to a bench vice. 
Remove the Service Tool JD 1 09. 
Remove the C1 clutch piston (1 Fig. 3). 
Remove the C1 clutch plates as an assembly (2 Fig. 
3). 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 44. 1 - 45 
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Remove the one way cl utch assembly ( 1  Fig 2).  
Remove the C clutch assembly and the C-D clutch 
piston assembly. 
Remove the snap ring securing the D clutch plates. 

Remove the one way clutch/planet gear set ( 1  Fig. 
2). 

Remove the sun gear and unhook and remove the 
seal ing rings (1  Fig. 3). 
Remove the D clutch brake ring. 
Remove the snap rings securing the lower planet 
carrier. 

Remove the gear ( 1  Fig. 4). 
Remove the lower planet gear set. 

Fig. 1 

Fig. 2 

Fig.3 

Fig. 4 
For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the thrust bearing assembly (1 Fig. 1 ). 
Remove the centre shaft assembly (2  Fig. 1 ). 
Remove the thrust beari ng assembly. 
Remove the snap ri ng securi ng the outer gear to 
the shaft. 
Remove the gear from the shaft. 

Remove the spacing ring (1 Fig. 2) and remove the 
spacing ring retaining snap ri ng (2 Fig. 2).  
Remove the lower cl utch carrier from the sta nd. 
Clean al l  component parts and overhau l  the clutch 
pistons. 
Fit Service Tool JD 1 07 to the housi ng (1 Fig. 3). 
Fit the piston spring compressor ring to the tool .  
lighten the tool centre nut and remove the collets 
(2 Fig. 3). 
S lacken the tool centre n ut and remove the adaptor 
col lar JD 1 07-1 . 
Remove the Service Tool. 
Remove the piston spri ng from the housing and 
using an air  l ine displace the piston from the hous
ing. 
Remove and discard the piston sea ls. 
Clean the piston and housing assemblies. 
Fit and align new seals to the piston and lubricate. 
Fit the piston to the housi ng and reverse the strip 
procedure to reassemble the housing. 
Fit the spaci ng ring a nd the spacing ri ng snap ring. 
Lubricate and fit the th rust beari ng. 
P lace the shaft to the front and fit the outer gear. 
Fit the snap ring securing the gear and fit the as
sem bly to the cl utch carrier. 
Lubricate and fit the thrust bearing. 
Lubricate the lower planatary gear set and fit gear 
and fit the snap ring securing the gear. 
Fit the 0 Clutch brake ring. 
Place the C-D piston assembly to the front. 
Lubricate the planatary gear one way clutch as
sembly and fit the gear clutch assembly to the pis
ton assembly. 
Lubricate the 0 clutch plates a nd assemble. Thin 
metal, fibre, metal,  fibre, metal, etc plates in that 
order. 
Fit the snap ring securing the clutch plate. 
Fit and hook the sealing rings to the sun gea r. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 44. 1 - 47 
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Lu bricate the seal ing rings and assemble the D 
cl utch and sun gear. 
Fit and engage the assembly to the stand Service 
tool. 
Lu bricate the upper one way c lutch assem bly and 
al ign the the cl utch spli nes. 
Fit and seat the assembly to the stand (OBEN to the 
top). 
Lu bricate the C cl utch plates. 
Assemble the metal fibre metal plates 
(meta l plate last). 
Lubricate the C1 clutch plates. 
Assemble fibre metal fibre metal plates avoid the 
'V' section location. 
Fit the C piston assembly. 
Assemble Service Tool J D  1 09 to the assembly. 
Lift the complete assembly from the sta nd. 
Move the stand aside. 
Lubricate the bearing and thrust washer. 
Fit the thrust washer and bearing to the gearbox. 
Smea r the th rust washer with Vaseline and fit the 
th rust washer to the clutch assembly. 
Fit and seat the complete assembly to the gearbox. 
Fit the snap rings securing the complete clutch as
sembly. 

B CLUTCH OVERHAUL 

Remove the snap ring (1 Fig. 1 )  securing the clutch 
plate. 

. . .  

Remove the clutch plates as an assembly. 
U nhook and remove the seal ing ring. 
Overhaul the piston and clean as necessary. 
Fit Service Tool J O  1 07 to the clutch assembly ( 1  
Fig. 2). 
Fit the piston spring compression ring to the Ser
vice Tool. 
Tighten the centre nut and remove the the col lets. 
Remove the Service Tool. 
Remove the piston spring from the housing and 
using an air  l ine remove the piston from the hous
ing. 
Remove and discard the pistons seals. 
Clean the piston housing assemblies. 
Fit and al ign the new seals to the piston. 
Lubricate the seals. 
Fit and fu l ly seat the piston to the housi ng. 
Reverse the remai ning overhau l  proced ure to reas
semble the clutch, ensuring that prior to the clutch 
plates being assembled they are lubricated and as 
they are assembled to the housing they are as
sem bled wavy washer, metal plate fibre plate 
metal plates etc. ending with a thick metal p late. 

Fit the snap ring securing the cl utch plate. 
Fit and seat the B clutch assembly to the gearbox. 
FH the 'O' ring to the shaft. 
Fit the washer. 
Using suitable ci rclip p l iers, fit the snap rings se
curing the clutch. 
Al ig n the clutch plates. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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A CLUTCH OVERHAUL 

Remove the input shaft ( 1  Fig . 1 ) . 
U nhook and remove the seal ing rings (2 Fig. 1 ) . 
Remove and discard the 10' ring (3 Fig. 1 ). 
Apply downward pressure to the clutch hub and re
move the hub securing snap ring. 
Remove the cl utch hub (1 Fig. 2) and remove the 
clutch plates as an assembly. 
Remove piston spri ng (2 Fig. 2). 
Overhaul the piston and clean al l  components. 
Use an a i r l i ne to displace the piston from the hous
i ng. 
Remove and discard the 10' ri ng seals. 
Clean the piston assembly and A cl utch housing. 
Fit new seals to the piston and lubricate. 
Fit the piston to the housing. 

Lubricate the clutch plates and assembly wavy 
washer, metal plate fibre plate and metal plate etc. 
finish with the second wavy plate. 
Fit the clutch spri ng and fit and al ign the clutch 
carrier. 
I nvert the asssembly on the bench. 
Compress the springs and fit the snap ring. 
Fit an 10' ring to the input shaft. 
Fit and hook the sea l ing rings to the in put shaft. 
Lu bricate the seal ing rings. 
Fit and seat the input shaft to A clutch. 
Fit the inner hub to the clutch assembly. 
Lubricate the th rust bearing fit the washer and 
bearing to the gearbox. 
Apply Vaselene to the thrust washer. 
Fit the washer to the clutch assembly. 

Fig. 1 

2 

3 

1 

2 

Fit and seat the clutch assembly to the gearbox en
suring that both sets of clutch plates are ful ly en
gaged. 

FRONT PUMP ASSEMBLY OVERHAUL 

��� 

� �  
Remove the bolts securing the bell housi ng. 
Remove the bell housi ng leaving two opposi ng 
bolts i n  the oi l  pump slack. 
Remove the remaining bolts. 
Lightly tap the heads of the two bo lts left i n  to re
lease the pump from the plate. 

Remove the i ntermediate plate. 
Remove the gears from pump. 
Remove and discard the pump 101 ring. 
Remove and discard the front oi l  seal .  
Clean a l l  components. 
Assemble the gears i nto pump ensuri ng that the 
centre pop mark on the gea rs is facing u pwards. 
Lubricate the gears. 
Fit an 101 to the pump. 
Lubricate the 10' ring, fit and al ign the pump to the 
i ntermediate plate. 
Fit and tighten the pump securing bolts. 
I nvert the assembly on the bench. 
Lubricate the front oil seal .  
Fit and seat the oi l  seal to the pump. 
Fit and al ign the bell housing. 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Fit but do not tig hten the bel l  housing securi ng 
bolts. 
Fit the intermediate plate to the casing gasket. 
Lu bricate the thrust bearing assembly and fit into 
the gearbox. 
Fit and al ign the front pump/bel l  housing assembly 
to the gearbox. 
Fit and tighten four securing bolts (900 apart). 

GEAR TRAIN ENDFLOAT - CHECK AND ADJUST 

Fit Service Tool J D 1 06 ( 1  Fig . 1 )  to the stator shaft. 
TIghten the screws (2 Fig. 1 )  securi ng the tool to the 
shaft. 
E nsure that the tool if fully seated onto the shaft. 
Fully seat the tool i nner col lar to the shaft. 
TIghten the in ner col lar securing screw. 
Lift the tool/shaft assembly ensuri ng that the lift is 
vertical (3 Fig 1 ) . 
Measure the gap between the tool i nner col lar and 
shaft using suitable feeler gauges. 
Slacken the screws securing the tool to the shaft 
and remove the tool. 
Removethe pump/bell housi ng assembly securing 
bolts and remove the housi ng. 
Remove the shim and measure. 
Select replacement shim, measure a nd fit. 
Refit bel l  housi ng/p ump assembly and tig hten the 
four securing bolts (900 apart). 
Recheck the end float. 
Fit and tighten the remai ning front pump securi ng 
bolts and fi nally tighten the bel l  housing securing 
bolts. 

GOVERNOR ASSEMBLY OVERHAUL 

Remove the screws ( 1  Fig. 2) securing the park gear 
(2 Fig. 2) to the governor and remove the park gear. 
Remove the screws securing the governor oppos
ing valve. 
Remove the plate and spacers. 
Remove the valve housing. 
Removethe valve spring and spring g uide from the 
housi ng. 
U ndo and remove the valve to base securi ng 
screws (5 Fig. 2). Remove the base. 
Remove the valve weight securing circl ip. 
Remove the va lve weight, body, sleeve a nd spring. 
Clean all component parts. 
Fit and al ign the opposi ng valve, spri ng and guide 
to the body ( 1 0  Fig. 2). 
Fit a nd al ign the opposing valve body assembly to 
the govenor. 
Fit and al ign the spacers (9 Fig. 2) and retaining 
plate (7 Fig. 2), secu re with the screws (8 Fig. 2).  
Fit the spring to the valve and fit the valve sleeve. 
Fit the valve body and valve weight. 
Compress the spring and fit the weight securi ng 
circl ip. 
Lubricate the valve assembly. 
Fit a brace and fit and tig hten the valve securing 
screws. 
Fit the park gear and secure with the screws. 

Fig. 1 

3 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Reposition the transmission unit Service Tool 
adaptor into a horizontal postion i .e. valve block 
face uppermost. 
Fit the '0' ring to the output shaft. 
Lubricate the '0' ring. 
Fit and seat the governor assembly over the seal
ing rings. 
Clean the pawl spri ng pivot and gu ide plate. 
Lubricate the pivot and fit to the unit. 
Fit the spring to the pivot. 
Fit the pawl to the pivot and spring. 
Reposition the pawl below the actuator rod and 
fu lly seat on the pivot. 
Fit and seat the g uide plate and the locati ng plate. 
Fit and tighten the locating plate securing screw. 

REAR EXTENSION OVERHAUL 

Using Service Tool JO 1 04 remove the roller bear
ing. 
Insert the assembly on a suitable wooden block 
and remove the oil seal .  
Remove the breather cap and remove the b reather 
securing the circl ip. 
Remove the breather ( 1  Fig. 1 ). 
Remove and discard the breather '0' ring (2 Fig. 1 ). 
Clean the rear extention breather a nd cap. 
Clean the bearing. 
Fit a new ring to the breather and fit the breather 
to the extention and secure with circlip. 
Fit the breather cap. 
Lubricatethe rear oil seal and using Service Tool JO 
1 02 fit and seat the rear  seal to the housing. 
Invert the assembly on the wooden block. 
Lubricate the bearing and using Service Tool JO 
1 04 fit and seat the bearing to the rear extension. 
Fit a replacement gasket to the rear extension and 
fit the extension assembly. 
Fit and tighten the bolts securing the rear exten
sion assembly to the main case. 
Apply sealant to the flange secu ring nut and 
splines. 
Clean the rear d rive flange and fit the rear flange to 
the transmission. 
Fit and tighten the flange nut. 
Fit a new securing nut locking ring. 
Peen over the ring in the tab positions. 
Using Service Tool JO 1 26 fit and seal the oil seals. 
Fit seal securing springs. 
Compress the springs and retain with circl ips (Fig 
2). 
Fit a new '0' ring to the kickdown cable. 
Lubricate the '0' ring and rotate the throttle valve 
cam against spring pressu re. 
Fit the cable to the unitand enagage the inner cable 
into slot in the throttle valve cam. 

Fig. 1 

Fig. 2 
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Fully seat the cable into the gearbox casing. 
Pull the kickdown inner cable to set the throttle 
va lve cam i nto the correct position. 
Fit a nd al ign the valve block and con nect to the se
lector quadrant. 
Release the kickdown cable. 
Fit but do not tighten the valve block securi ng 
screws. 
Using Service Tool JD 1 03 between the valve body 
and the th rottle va lve pin al ign the valve b lock to 
set the correct distance between the valve block 
and cam. 
Final ly tighten the valve block securi ng screws. 
Remove Service Tool  JD 1 03. 
Clean the oi l  filter and fit new 'Q' ring. 
Fit the filter to the valve block and secure with the 
bolts. 
Clean the sump and magnets. 
Fit the magnets to the sump. 
Fit a new gasket to the sum p. 
Fit and al ign the sump. 

Fit clamps to the sump noti ng that the curved 
clamps are fitted to the corners. 
Fit and tig hten the clamp secu ring bolts. 
Refit the torque converter. 
Refit the transmission unit, see 44.20.01 .  
Reset the kickdown ca ble, see 4430.0 1 .  
Adjust the ped.a l. stop a s  necessary (Fig. 1 ). 

DATA 

Front pump end float 0,3 to 1,5 mm 

SERVICE TOOLS 

Oil seal replacer JD 102 
Selector linkage gauge JD 103 
Bearing remover/replacer JD 104 
Oil pump end float gauge JD 106 
Clutch spring compressor JD 107 
Adaptor - Clutch spring compressor JD 107-1 
'0' ring and snap ring replacer JD 108 
Gear train remover JD 109 
Kickdown cable remover JD 1 10 
Transmission holding adaptor JD 1 1 1  
Valve block seal remover/replacer JD 126 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No 5696. 
Transmission fluid Dexron " 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE CONVERTER 

RENEW 44.1 7.07 

Remove the transm ission unit, see 44.20.01 . 
Fit Service Tool  l ifti ng handles JD 1 05 to the torque 
converter (Fig. 1 ). 
Remove the converter (2 Fig. 1 )  from the trans
mission unit. 
Remove the lifting handles and place the converter 
aside. 

Clean the torque converter and mating faces. 
Fit the lifting handles to the replacement torque 
converter assem bly. 
Fit the torque converter to the transmission unit. 
Refit the transmission unit, see 44.20.0 1 . 

DATA 

SERVICE TOOLS 

Converter lifting handles JD 105 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No 5696. 
Transmission fluid Dexron 11 

FRONT PUMP 

RENEW 44.32.01 

Remove the intermediate plate gasket, see 
44.20. 1 1 .  
Remove al l  except two of the bolts ( 1  Fig. 2) secur
ing the front pump cover to the intermediate plate. 
Tap the heads of the two ( loose) bolts to remove 
the pump assembly (2 Fig. 2). 
Remove the bolts and remove the pump. 
Clean a l l  component parts. 
Fit the new pump to the intermediate plate. 
Fit and tighten the bolts. 
Refit the intermediate plate gasket, see 44.20. 1 1 . 

DATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Engine lifting bracket 18G 1465 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No 5696. 
Transmission fluid Dexron 11 

Fig. 1 

Fig. 2 

_
A
_
U9
_
U
_
st
_
9
_
2 

________ �_or_7i_o_rq_U_e_Fi_gU_r_es_s_e_e_:e_
4
�-�-o�-:-:-B-n-d-th-e-TB-b-le-B-t-th-e-e-nd-O-f-th_is_s_e_ct_io_n _____ --i31:i:i:if 



AUTOMATIC TRANSMISSION 3.2 LITRE 

FRONT PUMP 
OVERHAUL 44.32.04 

Remove the front pump, see 44.32.01 .  
Remove the gears from the pump and discard the 
front oil seal. 
Clean the pump and gea rs. 
Lu bricate the gea rs and fit to the pump with the 
centre dots u ppermost (1 Fig. 1 ). 
Refitthe front pump using Service Tool  J D  1 06 (Fig. 
2). Check that the gears rotate freely. 
Fit and seat the front seal usi ng Service Tool J D  
1 02. 
Refit the front pump, see 44.32.01 .  

DATA 

SERVICE TOOLS 

Rotation sleeve/end float gauge JD 106 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivo/i Kay Adhesives No 5696. 
Transmission fluid Dexron 11 

FRONT PUMP OIL SEAL 

RENEW 

Remove the front pump, see 44.32.01 . 
Remove and discard the front oi l  seal .  
Clean the pump. 

44.32.07 

Lu bricate the new seal and fit to the pump usi ng 
Service Tool J D  1 02 (1 Fig. 3). 
Refit the front pump, see 44.32.01 .  

DATA 

SERVICE TOOLS 

Oil seal replaeer JD 102 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No 5696. 
Transmission fluid Dexron 11 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INTERMEDIATE PLATE GASKET 

RENEW 44.20.1 1 

Remove the converter assembly, see 44. 17.07. 
Remove the converter housi ng to pump assembly 
securing bolts (1 Fig. 1 ). 
While holding the in put shaft (2 Fig. 1 )  in this posi
tion, remove the converter housing and pump as
sembly (3 Fig. 1 ). 
Remove and discard the intermediate plate casing 
gasket. 
Clean gasket and mating faces. 
Fit a new gasket, fit the converter/pump assembly, 
fit and tighten the securi ng bolts. 
Refit the converter assembly, see 44. 17 .07. 

DATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Oil seal replacer JD 102 
Converter lifting handles JD 105 
Engine lifting bracket 18G 1465 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivol; Kay Adhesives No 5696. 
Transmission fluid Esso Dexron 11 

INTERMEDIATE PLATE 

RENEW 44.20.1 0  

Remove the intermediate plate gasket, see 
44.20. 1 1 . 
Remove the converter housing. 
Remove the thrust washer. Remove the intermedi
ate plate bolts, leave two bolts slack but i n  position 
opposite each other, tap the bolt heads to release 
the pump from the plate. 
Remove the bolts. 
Remove the plate from the pump and remove and 
discard the pump '0' ring 
Remove the blanking plate p lugs and p lace the in
termediate plate aside. 
Clean a l l  com ponents parts. 
Fit a new '0' ring to the pump, lubricate the '0' ri ng 
and pump gears. E nsure the marks a lign ( 1  Fig. 2).  

Fit and align the pump to the intermediate plate 
and tighten the securing bolts. 
Refit the convertor housing and intermediate plate 
gasket. 
Fit the converter housing pump assembly to the 
unit a nd tighten four  securing bolts 90° apart. 

Fig. 1 

Fig. 2 
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Fit Service Tool JD 1 06 to the input shaft. 
Tighten the tool securing screws, gently tap the i nput 
shaft to fully seat the gear train.  
Seat the tool in the collar. 
Tighten the collar flange screw to ensure that all move
ment is removed between the stator shaft and col lar. 
Lift the tool to check the end float between the inner col
lar and sector shaft (1 Fig. 1 ) , ensure the pu l l  is d irectly 
u pwards. 
Slacken the inner clamp screw and base clamp screws 
and remove the Service Tool. 
Remove the pump housing assembly and bolts. 
Remove the assembly and shims. 
Measure the shims with a m icrometer. Select replace
ment shims and fit. 
Reassemble the pump and secure with four bolts. 
Refit the Service Tool and recheck the end float. 
Refit the intermediate plate gasket, see 44.20.1 1 .  

DATA 

Pump end float 0,3 to 1,5 mm 

SERVICE TOOLS 

Oil seal replacer JD 102 
Converter lifting handles JD 105 
End float gauge JD 106 

REAR EXTENSION HOUSING GASKET 

RENEW 44.20.19 

Fit Service Tool  1 8G 1 465 to the rear of the inlet 
manifold and take the weight of the engine with 
Service Tool MS53B (Fig. 2). 
Place drain ti n below the transmission, remove 
drain plug, a l low fluid to drain i nto the tray and re
place the pl ug. 
Remove the exhaust front pipe and secure the re
mainder of the system to one side of the vehicle. 
Taki ng the weight of the transmission unit, remove 
the rear mounting to body securi ng bolts, lower 
the jack and col lect the spacer. 
Disconnect the propeller shaft from the drive 
flange. 
Remove the bolts secu ring the rear mounti ng to 
the body and using MS 53B, lower the gearbox and 
mounting assembly. 
Remove the mounti ng assembly and spacers. 
Remove the bolts (1 Fig.  3) securing the rear exten
sion housing to the maincase and remove the 
housing (2 Fig. 3). 
Fit a new gasket to the replacement extension 
housing, fit to the gearbox and secure with the 
bolts. 
Coat the output splines with sealant and refit the 
gearbox output flange spli nes. 
Refit the propel ler shaft. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Lift the gearbox into position fit the mounting to 
the gearbox and body. 
Clean the exhaust olive, refit the intermediate pipe 
to the down pi pe. 
Lower the vehicle and remove Service tools MS 
53B a nd 1 8G 1 465. 
Refi l l  the transmission with fluid. 

DATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Engine lifting bracket 18G 1465 

OILS I GREASES I SEALANTS 

Exhaust sealer Tlvoli Kay Adhesives No. 5696 
Output shaft splines Hylomar 
Transmission fluid Dexron 11 

REAR EXTENSION HOUSING OIL SEAL 

RENEW 44.20.18 

Fit Service Tool  1 8G 1 465 to the rear of the i nlet 
manifold and take the weig ht of the engine with 
Service Tool MS53B (Fig. 1 ). 
Place drain tin below the transmission, remove 
dra in  p lug, allow flu id to dra in  i nto the tray and re
p lace the plug. 
Remove the exhaust front pipe and secu re the re
mainder of the system to one side of the vehicle. 
Disconnect the propeller shaft from the drive 
flange. 
Remove the bolts securing the rear mounting to 
the body and using MS 53B, lower the enginel 
transmission assembly. 
Remove the mounting assembly and spacers. 
Disconnect the propeller shaft from the drive 
flange. 
Open the door and select Pa rk. 
Prior to removing the drive fla nge securing nut 
p lace a suitable d rain tin below. 
Remove the the d rive flange securing n ut and drive 
fla nge. 
Using suitable seal remover remove the seal from 
the extension. 
Clean its mounting position, l ubricate seal and 
using Service Tool JD 1 02 ( 1  Fig. 2) fit the rear oi l  
seal to the rear extention. 
Refit the mounting assembly. 
Raise the engine I transmission. Fit the mounting 
bolts. 
Refit the exhaust. 
Remove the service tools. 
Replenish the transmission fluid. 

DATA (SEE OVER) 

Fig. 1 

Fig. 2 
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DATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Engine lifting bracket 18G1465 
Oil seal replacer JD 102 

OILS I GREASES I SEALANTS 

Output shaft splines Hylomar 
Transmission fluid Dexron 11 

REAR EXTENSION HOUSING 

RENEW 44.20. 15  

Remove the rear extension housing gasket, see 
44.20. 1 9. 
Remove the rear mounting peg and spring pan, re
move the bolts securing the selector cable mount
ing bracket a nd remove the bracket. 
Using Service Tool JD 1 24 remove the beari ng 
from the extension housi ng. 
Remove the cap a nd circl ip securing the breather 
( 1  Fig. 1 ), remove the breather and 'Q' ring (2 Fig. 
1 ). 
Remove the rear oi l  seal .  
Fit a new 'Q' ring to the breather, fit the assembly 
to the replacement housing, fit a replacement oi l  
seal to the housing usi ng Service Tool JD 1 02 (1  
Fig.  2 )  and fit the breather cap. 
Refit the selector mounting bracket and secure 
with the bolts. 
Fit the spring pan and mounting peg, fit a gasket to 
the replacement extension housing, fit to the gear
box and secure with the bolts. 
Refit the gearbox output flange. 
Refit the propeller shaft, clean the exhaust ol ive 
and using a recommended exhaust sealant refit 
the intermediate pi pe to the downpipe. 
Refi l l  the tra nsmission with fluid. 

DATA 

SERVICE TOOLS 

Rear extension oil seal replacer JD 102 
Rear extension bearing rep/acer JD 104 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No. 5696 
Output shaft splines Hylomar 
Transmission fluid Esso Dexron 11 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FLUID 

RENEW 44.24.02 

Raise the vehicle on a ramp. 
Place a drain tin below the transmission f luid pan 
d rain plug, remove the plug a nd d rain the oil .  Fit 
and tighten the drain plug. 
Refil l  the unit with fluid (approximately 3.0 l itres, 
5.3 Imperial pints). 
Start the engine and move the selector several 
times through al l  positions and back to neutral. 
Check the oil level (Fig. 1 )  with the engine running. 

Note: Ensure that the flu id is hot and the vehicle is on 
level ground. 

DATA 

OILS I GREASES I SEALANTS 

TransmiSSion fluid Dexron 11 

FLUID PAN 

RENEW 44.24.04 

Drain the transmission fluid, see 44.24.02. 
Refit the flu id pan drain plug ( 1  Fig. 2). 
Disconnect the dipstick tube from the flu id pan. 
Disconnect the intermediate pipe from the front 
pipe and col lect the seal ing olive. 
Remove the fluid pan clam p  securi ng bolts (2 Fig. 
2 )  and remove the pan (3 Fig. 2) and sealing rubber 
assem bly. 
Discard the rubber, clean the pan and magnets. 
Fit a replacement gasket to the pan, lift into posi
tion and secure with the clamps and bolts. 
Reconnect the dipstick tube. 
Refit the exhaust. 
Replenish the transmission fluid, see 44.24.02. 

DATA 

OILS I GREASES I SEALANTS 

Transmission fluid Dexron 11 

FLUID RLTER 

RENEW 44.24.07 

Drain the transmission fluid, see 44.24.02. 
Refit the fluid pan drain pl ug (1 Fig. 2). 
Disconnect the dipstick tube from the fluid pan. 
Disconnect the intermediate pipe from the front 
pipe a nd col lect the seal ing olive. 
Remove the fluid pan clamp securi ng bolts (2 Fig. 
2 )  and remove the pan (3 Fig. 2 )  a nd sealing rubber 
assembly. 
Discard the rubber, clean the pan and magnets. 
Remove the filter screws, a nd remove the filter. 

� I o S u 

Fig. 1 

Fig. 2 
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Fitthe replacementfi lter, fit a nd tighten the screws. 
Fit a replacement gasket to the pan, lift into posi
tion and secure with the clamps and bolts. 
Reconnect the di pstick tube. 
Refit the exhaust. 
Replenish the transmission fluid 44.24.02. 

DATA 

OILS I GREASES I SEALANTS 

Transmission fluid Dexron 11 

VALVE BLOCK ASSEMBLY 

RENEW 44.40.01 

Remove the transmission flu id filter, see 44.24.07. 
Remove the valve block securi ng screws (1 Fig. 1 )  
and careful ly lower the block. 
Clean the mating face for the valve block. 

Nme: Before fitting the valve block, pu 11 the kickdown 
cable (1 Fig. 2) to lift the cam to the vertical 
position. 

To fit the pressure valve and separator plate, en
g age the quadrant in  the operating valve. 
Do not tighten the valve b lock screws, leave it just 
moveable, and set the distance from the pin of the 
throttle to the housing at 1 1 ,5 mm, usi ng Service 
Tool JO 1 03. 
E nsure no pressure is appl ied to the kickdown 
cable, and final ly tighten the valve block. 
Check that when the th rottle is fully open, the clear
ance between the stop and the outer cable is 39 
mm (ensure that the accelerator pedal is at the fuel 
throttle and not the kickdown position).  
Fit the fi lter, fit and tighten the screws. 
Fit a replacement gasket to the pan, l ift into posi
tion and secu re with the clamps and bolts. 
Reconnect the dipstick tube. 
Refit the exhaust. 
Replenish the transmission fluid, see 44.24.02. 

DATA 

SERVICE TOOLS 

Linkage setting gauge JD 103 

OILS I GREASES I SEALANTS 

Transmission fluid Dexron 11 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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VALVE BLOCK ASSEMBLY 

OVERHAUL 44.40.04 

Remove the valve block assembly 44.40.0 1 .  

THROTTLE VALVE BLOCK OVERHAUL 

Remove the screws securi ng the throttle valve to 
the main valve assembly. 
Spl it the main valve assembly from the th rottle 
valve. 
Carefully remove the reverse inhib it valve spring 
retaining cl ip (1 Fig 1 ). 
Remove the spring col lar (2 Fig 1 )  and spring (3 Fig 
1 ). 
Remove the reverse inhi bit valve (4 Fig 1 )  and 
screws (5 Fig 1 )  securing the modu lator valve cover 
p late (6 Fig 1 ) . 
Remove the plate. 
Remove the modu lator valve damper (7 Fig 1 )  and 
spring (8 Fig 1 ). 
Note the position of and remove the modulator 
valve retain ing cl ip (9 Fig 1 ) . 
Remove the modulator valve ( 1 0  Fig 1 )  a nd th rottle 
valve ( 1 1  Fig 1 )  and the spring ( 1 2  Fig 1 ). 
Note the position of and remove the kickdown 
valve retaining cl ip ( 1 3  Fig 1 ). 
Remove the throttle valve ( 1 4  Fig 1 )  and clean the 
throttle valve b lock. 
Lubricate al l  components prior to assembly. 
Reverse the removal procedure to reassemble the 
throttle valve block. 
Note that the throttle valve retaining cl ip flat face 
of the clip faces away from the valve spring, also 
that the flat side of the modulator valve retaining 
cl ip faces away from the valve spring and a lso 
when fitting the modulator valve cover plate en
sure that the plate lug engages into the throttle 
valve. 

REAR VALVE BLOCK OVERHAUL 

Remove the screws securing the rea r valve block to 
the main valve block. 
Firm ly hold the rear valve block to the main valve 
block and invert the assembly. 
Very careful ly spl it the mai n  valve b lock assembly 
from the rear valve block ensuring that the restric
tor washers remai n in the rea r  valve block 

Remove the one way valve (1 Fig. 2) and spring (2  
F ig .  2) from the rear valve block (3  Fig.  2 ) .  
Note the position of and size of the restrictor 
washers (4 Fig. 2) relative to the valve block. 
Remove the screws (1 Fig. 3) securi ng the C & E 
clutch dam per cover plate and remove the plate (2  
Fig. 3). 
Remove the C' clutch damper springs (3 Fig. 3) and 
damper (4 Fig. 3), and the E clutch damper springs 
(5 Fig. 3) a nd damper (6 Fig. 3). 
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Note the position of and remove the retaining clip 
(7 Fig. 3 page 44. 1 -61 ) secu ring the F dampervalve 
(8 Fig. 3 page 44. 1 - 61 ) .  
Remove the F clutch valve and remove fi rst gea r i n
hibit va Ive spring (9 Fig. 3 page 44. 1 - 61 ) and valve 
( 1 0  Fig. 3 page 44. 1 - 61 ). 
Remove 3-4 shift valve spring ( 1 1 Fig. 3 page 44. 1 
- 61 ) and valve ( 1 2  Fig. 3 page 44. 1 - 61 ) .  

Remove the screws securi ng the F clutch damper 
cover plate a nd remove the plate ( 1  Fig. 1 ) . 
Remove the 2nd gear inhi bit valve spring (2 Fig. 1 )  
and valve (3 Fig. 1 ). 
Remove the F clutch da mper (4 Fig. 1 )  and spri ng 
(5 Fig. 1 )  and remove the spring seat washer (6 Fig. 
1 ). 
Remove the F damper safety va lve spri ng (7 Fig. 1 )  
and valve (8 Fig. 1 )  and remove the remaining 3-4 
shift valve (9 Fig. 1 ) . 
Clean the rear valve block and a l l  component valve 
springs and cover plates. 
Lubricate a l l  components p riorto assembly and re
verse the removal procedu res to re assemble en
suring that the F clutch valve locates in  the F clutch 
damper spring seat and that the flat face of the re
taining cl ip faces away from the damper. 

E nsure that when the restrictors are fitted to the 
valve block they a re fitted to the positions they 
were removed from and are a lso the correctway up 
(F and E Fig 1 ). 
Ensure that when the manual valve block is i n
verted, the restrictors and balls remai n  in the valve 
b lock by lightly coating with petroleum jelly (Vas
el ine). 

MANUAL VALVE BLOCK OVERHAUL 

CAUTION: Make a note of the hole size, and the 
positions of the restrictors (1 Fig. 1 ), 
prior to removal. 

Remove the restrictors a nd p lastic bal l .  
Remove the manual control valve (2 Fig. 2 and re
move the screws securi ng the C and D clutch cover 
plate (Fig. 3). 
Remove the plate. 
Remove the C1 va lve (2 Fig. 3) and spring (3 Fig. 3). 
Remove the 2-3 shift valve piston (4 Fig. 3) .  
Note the position of and remove the C damper 
valve retaining clip (5 Fig. 3). 
Remove the valve (6 Fig. 3) .  
Remove the B clutch damper (7 Fig. 3) springs (8 
Fig. 3) and spring seat (9 Fig. 3) .  
Remove the B clutch check ball capsule ( 1 0  Fig. 3) .  
Remove the 1-2 shift valve piston ( 1 1  Fig. 3). 
Remove the D clutch damper ( 1 2  Fig. 3) spring ( 1 3  
Fig. 3 )  and washer ( 1 4  Fig. 3) .  
Note the position of and remove the D clutch valve 
retain ing cl ip ( 1 5  Fig. 3). 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the D clutch valve ( 1 6  Fig. 3 page 44. 1 - 62) 
and collar (17 Fig. 3 page 44. 1 - 62). 
Remove the primary regulator valve spri ng ( 1 8  Fig. 
3 page 44. 1 - 62)  a nd regulator valve ( 1 9  Fig. 3 page 
44. 1 - 62). 
Remove the screws securing the remaining cover 
plate. 

Removethe plate and remove the torque converter 
pressure valve (1 Fig. 1 )  and spring (2 Fig. 1 ). 
Move the 2-3 shift valve spring (3 Fig. 1 )  and valve 
(4 Fig. 1 )  and remove C clutch damper (5 Fig. 1 )  
spring (6 Fig. 1 )  and spring seat (7 Fig . 1 .  
Note the position of and remove the B clutch valve 
retaining clip (8 Fig. 1 ). 
Remove the valve (9 Fig. 1 ) . 
Remove the 1-2 shift valve spri ng ( 1 0  Fig. 1 )  and 
valve ( 1 1  Fig. 1 ). 
Carefully remove the A clutch valve spring retain
i ng cl ip ( 1 2  Fig. 1 )  and remove spring seat ( 1 3  Fig. 
1 )  and spring ( 1 4  Fig. 1 ). 
Remove the A clutch va lve ( 1 5  Fig. 1 ), clean the 
valve block end plate covers and all remaining 
components. 
Lubricate al l  components prior to assembly a nd re
verse the removal procedure to reassemble ensu r
i ng thatthe flat face of the cl ip that secures B clutch 
valve faces away from the cover plate. 
E nsure that the flat side of the clip retaining the 0 
clutch valve faces the damper/spring. 
E nsure that the B clutch damper spri ng seat en
gages fully onto the valve. 
E nsure that the clip securing the C clutch valve 
faces the cover plate. 
Lubricate fit and align the manual control valve. 
Fit and align the plastic ball and restrictors to the 
va Ive block. 
P lace the block aside. 

MAIN GALLERY PLATE OVERHAUL 

Remove the screws securing the main gal lery 
cover plate. 
Remove the plate and ensure that the restrictors 
and plastic balls remain in  position i n  the plate (Fig. 
2). 
Remove and discard the cover plate gasket, note 
the position of and diameter of the plastic bal ls. 
Remove the bal ls, note the positon and hole size of 
restrictors and remove. 
Clean the plate cover, balls and restrictors. 
Reverse the removal procedure to reassemble. 
Fit a nd align the gallery plate assembly to the man
ual valve block ensuri ng that the manual valve lug 
locates in the gallery plate channel. 
Holding the manual valve firmly to the gallery plate 
i nvert it but do not tighten the valve blockto gal lery 
plates securing screw. 

Fig. 1 

Fig. 2 
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Fit a nd seat the valve block to gallery plate oil  feed 
pipe. 
Fit a nd al ign the throttle va lve block to gallery plate 
but do not tighten the securi ng screws. 
Fit a nd al ign the thermo valve b lock to the gal lery 
plate. 
Fit but do not tig hten the securing screws. 
Invert the main assembly and fit the rea r valve 
block. 
Fit and tighten rear valve b lock securing screws fi
nally tighten the remaining securing screws. 
Refit the valve block, see 44.40.01 . 

DATA 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives No 5696. 
Transmission fluid Dexron /I 

GOVERNOR ASSEMBLY 

RENEW 44.22.01 

Remove the rear extension housing, see 44.20. 1 5. 
Remove the parking pawl spri ng. 
Remove the park lock wheel and beari ng col lar. 
Remove the screws (1 Fig. 1 )  securing the park lock 
wheel to the governor and remove the wheel (2 Fig. 
1 ). 
Clean the output shaft and replace the three gov
ernor seals (1 Fig. 2). 
Fit the park lock wheel to the governor a nd tighten 
the screws and fit the assembly to the output shaft. 
Fit the bearing collar to the output shaft. 
Refit the parking pawl spring .  
Refit the rear extension housing, see 44.20. 1 5. 

DATA 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivo/i Kay Adhesives 
Output shaft splines Hy/omar 
Transmission fluid Dexron /I 

GOVERNOR ASSEMBLY 

OVERHAUL 44.22.04 

Remove the governor assembly, see 44.22.01 . 
Remove the screws (1 Fig. 3) securing the park gear 
(2 Fig. 3) to the governor and remove the park gear. 
Remove the screws securing the governor oppos
i ng valve. 
Remove the plate and spacers. 
Remove the va lve housi ng. 
Removethe valve spring and spring guide from the 
housing. 

Fig. 1 

Fig. 2 
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Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove the valve to base securing screws (5 Fig. 
3 page 44. 1 - 64). Remove the base. 
Remove the valve weight securing circlip. 
Remove the valve weight, body, sleeve a nd spring. 
Clean all component parts. 
Fit and al ign the opposing valve, spring and guide 
to the body ( 1 0  Fig. 3 page 44. 1 - 64). 

Fit a nd align the opposi ng va lve body assembly to 
the govenor. 
Fit a nd al ign the spacers (9 Fig. 3 page 44. 1 - 64) 
and retaining p late (7 Fig. 3 page 44. 1 - 64), secu re 
with the screws (8 Fig. 3 page 44. 1 - 64). 
Fit the spring to the valve and fit the valve sleeve. 
Fit the valve body and valve weight. 
Com press the spring and fit the weight securing 
circlip. 
Lubricate the valve assembly. 
Fit and tighten the valve securi ng screws. 
Refit the governor assembly, see 44.22.01 . 

DATA 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives 
Output shaft splines Hylomar 
Transmission fluid Dexron 11 

PARK LOCK WHEEL 

RENEW 44.28.24 

Remove the rear extention housing, see 44.20 . 19. 
Remove the park lock wheel assembly. 
Remove the screws ( 1  Fig. 1 )  securing the park lock 
wheel to the governor and remove the park lock 
wheel (2 Fig. 1 ) . 
Clean a l l  component parts. 
Fit the governor to the new wheel. 
Replace the three governor seals ( 1  Fig. 3 page 44. 1 
- 64). 
Fit the park lock wheel to the transmission. 
Refit the rear extention housing, see 44.20. 1 9. 

DATA 

OILS I GREASES I SEALANTS 

Exhaust sealer Tivoli Kay Adhesives 
Output shaft splines Hylomar 
Transmission fluid Dexron 11 

Fig. 1 
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PARK LOCK PAWL ASSEMBLY 

RENEW 44.28.07 

Remove the rear extention housing , see 44.20. 1 9. 
Remove the parki ng pawl guide plate and bracket 
( 1  Fig. 1 ), remove the parki ng pawl and spring (2 
Fig. 1 ) . 
Remove the pivot pin (3 Fig. 1 )  a nd clean al l  the 
components. 
Lubricate and fitthe pivot pin a nd spring, locate the 
anchor leg. 
Fit the pawl to the spring a nd locate the pawl a n
chor leg. 
Reposition the pawl over the pivot pin and fit the 
guide plate and retaining bracket. 
Fit the guide plate retaining screw. 
Refit the rear extention housing, see 44.20. 1 9. 

PARK LOCK ACTUATOR ROD 

RENEW 44.28.01 

Remove the valve block assembly, see 44.40.01 . 
Removethe selector lever/shaft securi ng nut (1 Fig. 
2 )  and disconnect the lever from the shaft. 
Remove the rol l  pin (2 Fig. 2) securing the selector 
quadrant to the selector shaft and disconnect the 
shaft. 
Remove the throttle valve cam return spring (3 Fig. 
2) and remove the cam from the shaft. 
Remove the quadra nt actuation rod (4 Fig. 2) from 
the quadrant. 
Clean al l  components and mating surfaces. 
Fit the actuator rod to the q uadrant a nd selector 
shaft ensu ring that the actuator rod passes u nder 
the parki ng pawl. 
Fit the return spring to the th rottle valve cam, lubri
cate the throttle valve cam bearing and selector 
shaft, tension the spring and locate over the gear
box anchor, position and push the selector shaft 
fully home. 
Align the q uadrant to the shaft and secure with the 
rol l  pin. 
Refit the selector leverto the selector shaft and se
cure with a n ut. 
Refit the valve b lock assembly, see 44.40.01 .  

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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KICKDOWN (DOWNSHIFT) CABLE
INITIAL SETTING 

CHECK AND ADJUST 44.30.01 

Reset the kickdown cable (Fig. 1 ) : 
Remove the throttle return spri ng l ink retain ing pin 
circl ip and washer, and remove the return spri ng 
l ink a nd retaining pin (and cruise control l ink - if 
fitted). 
Disconnect the kickdown cable from the throttle 
quadrant. 
Extend the inner cable unti l the kickdown detent is 
felt but not operated, and measure the distance be
tween the inner cable crimp and the outer cable 
(Fig. 2). See DATA for measurement. 
If the measurement is incorrect, p roceed as fol
lows: careful ly squeeze the crimp with pliers to re
lease the crimp from the inner cable and position 
the crimp correctly. Squeeze the cri mp with pliers 
to fix in the correct position. 

CAUTION: Ensure that the inner cable is not dam-
aged during this operation. 

Connect the inner cable to the throttle quadrant 
and release the outer cable locknut. Adjust the 
outer cable nut to set the crimp to the outer cable 
gap - see DATA. Secure the outer cable locknut. 
Refit the cruise control l ink (if fitted), refit the 
throttle return spring retaining pin, the washer and 
the circlip. 

Adjust the pedal stop as necessary (Fig. 3). 

DATA 

Inner cable crimp to cable outer (detent reached 
but not operated) . . . . . . . . . . .  39,25 to 40,25 mm 
Inner cable crimp to outer cable . . . 0,5 to 1,0 mm 

KICKDOWN (DOWNSHIFT) CABLE 

RENEW 44.1 5.01 

Select position 'N' neutral .  
Disconnect the kickdown inner cable from the 
throttle l inkage, slacken the locknut securing the 
outer cable from the mounting bracket and discon
nect the cable (Fig. 1 ). 
Remove the fluid pan, see 44.24.04. 
Feed the cable between engine and the bulkhead. 
Pull  the inner cable to rotate the ca m /spring (3 Fig. 
4) sufficiently to discon nect the inner cable (1 Fig. 
4) using Service Tool JD 1 1 0 to depress the cable 
tangs, remove the cable. 

Fig. 1 

39,25-
40,25mm 

Fig. 2 

Fig. 3 

Fig. 4 
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Fit a new 'Q' ring ( 1  Fig. 1 )  to the new cable, lubri
cate, fit and seat into position. 
Rotate the cam, engage the cable ni pple (2 Fig. 4 
page 44. 1 - 67 ) into the slot in  the cam and release 
the cam. 
Refit the fluid pan, see 44.24.04. 
Position the cable between bulkhead a nd cyl i nder 
head, fit the outer ca ble into the bracket. Fit the 
inner, leave the locknut loose. 
Adjust the kickdown cable, see 44.30.0 1 .  
Replenish the transmission with fluid, see 
44.24.02. 

SELECTOR CABLE ASSEMBLY 

RENEW 44. 1 5.08 

WARNING: DO NOT DRIVE OR ATTEMPT TO 
DRIVE THE VEHICLE WITH THE MAN
UAL SELECTION LINKAGE DISCON
NECTED OR THE 'J' GATE COVER 
DISCONNECTED. 

Raise the vehicle on a ram p. 
Remove the nut ( 1  Fig. 2) securing the cable to the 
gearbox selector lever. 
Remove the bolt securing the cable clamp (2 Fig. 2) 
to the gearbox mounting bracket. 
From above, remove the console finisher, see 
76.25. 19. 
Remove the mode switch for access and remove 
the nuts securing the selector cable to the slector 
assembly. 
Remove the locknut securing the cable to the 
bracket (3 Fig. 2). 
Displace the cable from the bracket and discon nect 
the inner cable from the selector lever assem bly. 
Remove the centre console glove box for access. 
Reposition the selector cable into the glove box 
area and remove the lockn uts from the cable. 
Remove the bracket from the cable. 
Remove the front seat cushions, see 76.70.02 
Displace the carpet for access to the cable 
grommet. 
Repostion the cable grommet through the body to 
the underside and remove the cable assembly. 
Remove the ca ble end lock nut and remove the 
cable to gearbox con nector end assem bly. 
Remove the cable cla mp and remove the cable 
grommet. 
Discard the cable assembly. 

N.a1e: To enable the new cable to be fitted from 
the front ofthe vehicle over the rear mount
ing cross mem ber a nd enter into the body 
aperture a d raw string should be tied to the 
end of the existing cable before removing. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section . 
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SELECTOR CABLE ASSEMBLY 

CHECK AND ADJUST 44.1 5.07 

WARNING: DO NOT DRIVE OR ATTEMPT TO 
DRIVE THE VEHICLE WITH THE MAN· 
UAL SELECTION LINKAGE DISCON· 
NECTED OR THE 'J' GATE COVER 
DISCONNECTED. 

Check the following prior to ca rryi ng out adj ust
ment: 

1 .  The engine starts only when the gear selector 
is in 'P' or 'N' positions. 

2. The reversing lights i l luminate only when 
position 'R' is selected. 

3. The instrument pack gear indicator corre
sponds with the gear selector indicator. 

4. The transmission park lock mechanism is en· 
gaged when the gear selector is in the 'P' posi
tion. 

5. The gear selector al igns central ly with position 
'R' and 'N' detents in the gear selector module 
gate. 

6. The gear selector shifts smooth Iy across the J
gate in position '0'. 

ADJUSTMENT: 

Ensure that the gear selector lever is in position 'N' 
- neutral.  
Remove the nut securing the selector cable to the 
gearbox selector lever (1 Fig. 1 ). 
Disconnect the cable from the lever. 
Ensure thatthe selector lever is fu l ly home in posi
tion 'P' - park. 
Slacken the cable connector end locknut (3 Fig 1 )  
and position the cable connector end to the gear
box selector lever. 
lig hten the cable to lever securing lock nut. 
lighten the connector end locknut. 

Fig. 1 

J.« 227 
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AUTOMATIC TRANSMISSION 3.2 LITRE 

LINEAR SWITCH 

RENEW 44.15.12 

Disconnect the battery earth lead. 
Remove the console fi nisher, see 76.25. 1 9. 
Remove the l inear switch securing screws ( 1  Fig. 
1 ). 
Displace the switch (2 Fig. 1 )  for access and discon
nect the harness block connectors. 
Remove the switch assem bly. 

Select position 'N' - Neutral .  
Fit the new switch to position. 
Fit but do not tighten the screws. 

Position Service Tool J D  1 27 setting gauge be
tween the l inear switch and side plate (Fig. 1 ) . 
E nsure that the slot of the gauge is fully located on 
to the pin of the l inear switch. 
Tighten the screws, remove the gauge. 
Check that the vehicle will only start in 'P' - PARK 
or 'N' - NEUTRAL. 
Re-adjust as required. 
Check that the i nstrument pack gear i nd icator 
corresponds with the gear selector i ndicator. 

DATA 

SERVICE TOOLS 

Linear switch setting gauge JD 127 

/ 2 

, I 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
44. 1 - 70 

• 

J1iH (U\! 

August 92 







August 92 

TORQUE FIGURES 

Base plate assembly to mounting pan 7-10 Nm 
Base plate assembly to side plate 7-10 Nm 
Cable block to cable abutment bracket 14-18 Nm 
Cable bracket lower to transmission unit 7-10 Nm 
Control cable to gearbox lever 8-12 Nm 
Dipstick tube nut 100 Nm 
Down pipe to intermediate pipe 15-18 Nm 
Drain plug 15 Nm 
Drive plate to torque convertor 49-54 Nm 
Fluid pan mounting bolts 6 Nm 
Gear control cable to adjustable ball end 
4D-50 Nm 
Gearbox to bell housing 46 Nm 
Governor bolts 10 Nm 
Intermediate pipe to silencer 15-18 Nm 
Oil cooler pipe banjo bolt 32-36 Nm 
Output flange 100 Nm 
Parking pawl 10 Nm 
Propeller shaft to gearbox 95-105 Nm 
Pump bolts 10 Nm 

. 

Rear engine mounting bracket to body 20-25 Nm 
Rear extension housing to main case 23 Nm 
Selector lever nut to shaft 23-27 Nm 
Sump mounting bolts 8 Nm 
Switch to mounting plate screws 2-3 Nm 
Torque convertor housing to adaptor 49-54 Nm 
Torque convertor housing to block/sump 
49-54 Nm 
Valve block to case 8 Nm 
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AUTOMATIC TRANSMISSION 4.0 LITRE " 
DESCRIPTION 

The ZF 4 HP 24 E9 automatic transmission is similar to the ZF 4 HP 2 2  except for the following: 
Strengthened 'I( clutch, 
toothed disc and magnetic sensor in place of the mechanical governor, 
new valve block and spring assemblies, 
deeper oil pan to prevent foaming and an additional sleeve to improve oil suction, 
the ' kick-down' cable is replaced by a pressure switch under the throttle pedal. 

The ZF 4 HP 24 E9 automatic transmission unit utilizes a micro-processor equipped Transmission Con
trol Unit to control system functions by means of solenoid actuated valves, and features the following 
threEH:omponent principle: 

1 .  Hydrodynamic (hydromatic) torque converter, 

2. Four-speed epicyclic gear train, 

3. Hydraulic automatic gear shift unit. 

The unit is strongly built, compact and designed for a long operational life requiring minimum mainten
ance - only occasional oil level checks and oil changes being necessary. 

Shift points have been planned for maximum fuel economy, particularly in city traffic, and economy has 
been further enhanced with the incorporation of a converter ' lock-up' clutch on the fourth (top) gear 
which is in itself a step-up or overdrive ratio. 

Automatic selection can be over-ridden by the selector lever to obtain more engine braking, for 
example, on down-hill gradients. 

Immediate selection of a lower ratio is also available by 'kick-down' (pressing the accelerator down be
yond the normal full-throttle position) for example - when overtaking. 

TRANSMISSION CONTROL MODULE (TCM) 

The TCM continuously monitors the gear selected, the speed of the output shaft and the throttle posi
tion. This information plus input from the Engine Control Unit (ECM) of engine speed and load in con
junction with a pre-programmed control map, enables the most suitable gear for the prevailing 
conditions to be selected. 
The TCM controls the gear shift speed with three solenoid valves and gear shift quality with a solenoid 
operated pressure control valve. Information is fed to the TCM from sensors, and if any electronic com
ponent fails, the basic functions will be performed by the hydro-mechanical system, i.e. Park, Reverse, 
Neutral, 03, or 04 . Gear change quality on upshifts is improved by the TCM retarding the ignition mo
mentarily to reduce the torque input as the gear change takes place. 

Located in the front passenger footwell, behi nd the dash li ner the TCM is mounted adjacent to a decoder: 
This decoder enables the rotary transmission switch to 'talk' to the illumination module and the TCM. 

HYDROMATIC TORQUE CONVERTER 

The hydromatic torque converter consists of an impeller, a turbine and a stator, the latter mounted on 
a one-way clutch. 
These elements are enclosed within a common housing in such a way as to form a closed circuit through 
which the oil flows when the transmission is in operation. 

The torque multiplication effect is at its greatest when the vehicle is driven away from a standstill. The 
stator bears against the housing through its one-way clutch, and deflects the oil so that its flow is accel
erated. As road speed builds up, the impeller and turbine wheels turn at almost the same speed, so that 
the stator ceases to accelerate the oil flow, and instead is disengaged from the housing and turns freely 
in the flow of oil. The torque converter at this stage acts as a fluid coupling. 

These characteristics make it possible to dispense with the clutch pedal. The engine cannot normally 
stall because it is not rigidly linked to the driven wheels. The converter's operating characteristics have 
been selected to suit those of the vehicle's engine. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AUTOMATIC TRANSMISSION 4.0 LITRE 

FOUR-SPEED EPICYCLlC GEAR TRAIN 

The converter drives a mechanical epicyclic gear train which provides four forward ratios and reverse. 
Top gear is a step-up or overdrive ratio for economy - further economy being provided by a 'lock-up' 
clutch which provides a rigid link between engine and the transmission output side - improving both 
efficiency and fuel consumption. 'Lock-up' is only available in top (fourth) gear. 
Hydraulically actuated multi-disc clutches and brakes are used to select the various gear ratios. They 
are unaffected by wear and require no adjustment. 
Built-in freewheels permit gear shifts without any interruption of the power flow. A low-loss oil pump 
in the front section of the transmission housing supplies the converter, the automatic gear shift and the 
lubrication circuit. A mechanical parking lock (at position 'P') is provided to prevent the vehicle from 
moving once it is stationary. 

ROTARY TRANSMISSION SWITCH 

Gear selection is achieved via a multi-contact mechanically controlled rotary transmission switch. The 
switch is housed in an aluminium casting attached to the side of the transmission unit and consists of 
a selector bar attached to a (squared) pivot, and a quadrant upon which are located copper segments. 
When a gear is selected, the selector bar moves across the quadrant to a pre-determined pOSition to 
contact the copper segments. The copper segments are set out in seven bands across the quadrant 
and each band provides an output or combination of outputs, via the decoder, to the TCM. 
Outputs to the TCM are in the form of a three-dig it (XVZ) code. The three-digit code takes up three bands 
on the quadrant, the remaining four bands are used for reverse, ground, and start ihibit. 

ROTARY TRANSMISSION SWITCH LOGIC FUNCTIONS 

PIN Z Y X 

P 0 0 1 
R 0 1 1 
N 0 1 0 
0 1 1 0 
3 1 1 1 0 = Switch open 
2 1 0 1 1 = Switch closed to ground 

DECODER MODULE 

The function of the decoder module is to 'translate' the three-digit codes from the rotary transmission 
switch into single-line functions to feed the illumination module, and also provide information regard
ing the following: 
1. Cruise control - i.e. when cruise control can or cannot be engaged, 
2 .  Indication when the vehicle is not i n  'P' (Park), 
3. To link the transmission TCM to the engine management ECM. 

GEARSHIFT INTERLOCK 

A brake pedal I gearshift interlock is incorporated in the gear selector mechanism. The gear selector 
lever may only be moved from the 'P' - Park pOSition if the ignition key switch is in position 

'

11
'

, and the 
foot brake pedal is applied. 
The ignition key cannot be removed from the ignition switch unless the gear selector lever is in the 
'P' - Park pOSition. Once the ignition key has been removed, the gear selector lever is locked in the park 
position. 

GEARSHIFT INTERLOCK - MANUAL OVER-RIDE 

The gearshift interlock may be over-ridden manually in the event of an electrical failure or when it is 
required to move the vehicle without power ie., when it is being towed. 
Access to the release button is by use of a suitable implement, such as the ignition key. To deter inadvert
ant or habitual use, a two-handed operation is required - the release button is held depressed and the 
gear selector lever moved simultaneously out of the 'P' - park position. This operation is more difficult 
for the U.S.A. market vehicles in that it requires the removal of the J-gate to gain access to the release 
button. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

DECODER MODULE LOGIC FUNCTIONS 

INPUTS 

x V Z P R N D 3 

0 1 1 0 1 1 1 1 
0 0 1 1 0 1 1 1 
1 0 1 1 1 0 1 1 
1 0 0 , 1 1 0 1 
0 0 0 , , 1 1 0 
0 1 0 , 1 1 1 , 

1 1 0 1 , 1 1 1 

0= Ground 1 = Open circuit 

SPORT MODE SWITCH 

OUTPUTS 

CRUISE 

CONTROL NOT-PARK 

2 INHIBIT SIGNAL 

1 1 1 
1 1 0 

1 1 0 
1 0 0 
1 0 0 
0 0 0 
1 1 0 

• 

IDLE FUEL 

SIGNAL 

0 
1 
0 
1 
1 
1 
1 

The 'Sport Mode Switch' is located on the gear change lever surround and provides three alternative 
shift speed patterns: 

1. 'Normal Mode' - designed for everyday use. 

2. 'Sport Mode' - gear changes take place at higher road speeds in order to enhance performance. 

3. 'First Gear Inhibit' - this inhibits the engagement of first gear and is to assist vehicle traction from 
rest during snow I ice or very wet I muddy conditions. 

�: Torque converter 'lock-up' occurs in fourth gear in each mode. 

SPEED SENSOR 

An electra-magnetic sensor detects output shaft revolutions by means of a toothed disc attached to the 
the shaft and sends a signal to the TCM via a screened cable. One revolution of the toothed disc is equal 
to 36 pulses. 

SOLENOID VALVES 

Gear selection and gear shift speeds are controlled by the manually operated selector valve, a solenoid 
operated pressure regulator and three solenoid valves. On receipt of signals from the TCM, the three 
solenoid valves MV1, MV2 and MV3, in various combinations with the selector valve, determine the ap
propriate gear range. The TCM on receipt of information of engine state and road speed determines 
the shift speed. The pressure regulator is factory callibrated and is not adjustable in service. 

KICK-DOWN SWITCH 

The 'kick-down' switch, located beneath the throttle pedal, is actuated by the final travel of the pedal 
and signals to the TCM that a downward change is required. The switch is adjustable for height to obtain 
the precise 'kick-down' speed. 

�: If'R' (reverse) is selected when the vehicle is travelling forwards at more than 5 mile I h, solenoid 
valve MV2 will be energised to prevent engagement of reverse gear. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

SELECTOR UNIT 

If the vehicle is driven normally, without unduly high engine speeds being used, the selector unit will 
cause upshifts to take place at quite low engine speeds to ensure optimum economy. 

In difficult driving conditions, for example in town traffic, fuel consumption is actually lower than with 
a conventional manual-shift gearbox, which is often left in too Iow a ratio by the driver, so that engine 
speed rises excessively. 

The automatic control system, with selector valve, control pistons and pressu re valves, is located in the 
lower part of the transmission housing. 

Shift points are governed by accelerator pedal position and road speed. Pulses equivalent to road speed 
are derived from a centrifugal governor on the output shaft. The entire system operates hydraulically. 

Gear shifts take place at predetermined speeds, depending on the amount by which the accelerator is 
depressed. 

In special circumstances the system can be over-ridden by pressing the accelerator down beyond 90% 
of full throttle (ie. 'kick-down'), to select a lower gear immediately when maximum acceleration is 
required. In this event, the next upwards shift does not take place until almost the maximum engine 
speed - that is to say, at a far higher road speed than with normal driving. 
This arrangement ensures that engine power can be utilised fully in all gears if so required. 

�: There is a maximum speed for each gear above which 'kick-down' will not be effective. Kick
down is set at 90% offull throttle. Full throttle pedal movement will, under normal driving condi
tions, operate the 'kick-down' successfully. 

GENERAL DATA 

Fluid capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.2 Litres (18 Imperial pints) 
Fluid type . . .  . .  . .  . .  . • . .  . . . .. . . .. .. . . . . .. .. Dexron 1 10 
Weight (including fluid and converter) . . . .  82.1 kg (181 Ib) 

Transmission ratios 
First • . . . . . • • . . • • . . . • • . . . . • • • . • • . • . . . . . . . .  2.48: 1 
Second . . . . • . . . • • . . . . . . . . . . . . . . . . • . . . . . . .  1.48: 1 
Third . . • . . . . . • . . . . • . . . . . • . . . • • • . . • • . . . . . .  1.00: 1 
Fourth . . . • . • . . . • . • • • • . . . . . • . . . • • . . . • . . . . .  0.73: 1 
Reverse . • • • • . • • • • . . • • • • . . . . . . . . . . . . . • • . .  2.09: 1 

Torque converter 
Nominal size (diameter) . . . . . . • • • . . . . . • . . .  280 mm 
Torque . . . . • • • . . . . . . . . . . . . . • • . . . . • • . . . . • .  322 Nm@ 2000 RPM 
Stall speed • . . . . . . . . . . . . • . . . • • • . . . . • . . . . .  2000 RPM (+150 RPM) 
Ratio . . . . . • • • • • . . . . • • • • . . . . . . . • . . • . • • • . . .  2.12: 1 @ Stall 

Gear-train end-float . . . . . . . . . • . • . . . • • • . . . .  0,2 mm to 0,4 mm (0.008 in. to 0.016 in. 

ELECTRICAL DATA 

Solenoid valves 
MV1, MV2, and MV3 . . . . . . . • . . . • • . • . . . • • . . 28 -60 a (33.5 a @ 20°C) 
Pressure regulator solenoid valve . • • . . . . . .  5 -7 a 
Output shaft sensor . • . . • • . . . • . • . . • . . . . . . .  300 a (± 10%) 
Sensor air gap • • • . . • • . . . . . • • . . • . . • . . • • . . .  0,5 mm to 1 mm (0.020 in. to 0.040 in.) 

Throttle potentiometer 
Track resistance . . • • • • • • • • • • . • • • • . . • • • . . • .  5 kO 
Idle . • . . . . • • . . . • • • • . • . . . • • • • • . . • . • . . . . • . . .  0.6 volt 
90% throttle . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  4.1 (± 1) volt 
100% throttle • . . . . . • • . . . • • . . . • • • . • . . • • . • •  4.5 (± 1) volt 

For Torque Figures sfIe Section 06 and the Table at the end of this S6ctiot'l 
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OPERATION 

Position 'P': Park - Select ONLY when the vehicle is stationary. In the 'Park' position the driven wheels 
are mechanically locked at the transmission. 

Position'R': Reverse 

Position 'N': Neutral - Engine disconnected from drive-line and wheels. 

Position '0': Drive - All four speed ranges are selected automatically. 'Lock-up' is also available, but 
in top gear only. 

Position '3': Automatic selection of the lowest three ratios in the automatic transmission only. 

Position '2': Select this setting to prevent the transmission shifting up to the third and top speed ranges. 
The first and second speed ranges are available to make use of engine braking, for example on downhill 
gradients. 

NQte.: Position '2 ' can be selected at any travelling speed, but safety valves prevent premature down-
shifts and subsequent over�peeding of the engine. 

'Kick-down':Depress the accelerator pedal fully (beyond the normal full-throttle stop) and the auto
matic transmission will shift down immediately to a lower gear (the actual ratio depends upon the ve
hicle road speed at the time) . 

TRANSMISSION CONTROL MODULE CONNECTIONS - PIN LOCATIONS 

19 

PIN FUNCTION 

1 .  Ignition power supply (8+) 
2 .  Vehicle speed sensor (8+) 
3. Engine speed sensor 
4 .  
5 .  Solenoid valve MV1 
6. Pressure control valve 
7. Digitial ground 
8. Throttle potentiometer 

signal 
9. Pin code 1 - catalyst 

1 0 . Pin code 3 
1 1 .  
1 2 . 
1 3. 
14 . Position code Y 
1 5 . Diagnostic L-line 
1 6. System fault indicator 
1 7. 
1 8. 
1 9. Solenoid valves supply 

�GaQaaaaaaDQQmgga 
n n ft " 

PIN FUNCTION 

1 

2 0. Vehicle speed sensor screen 
2 1. Injector time (torque signal) 
2 2 .  
2 3. 
24 . Solenoid valve MV2 
2 5 .  Torque control (select) 
2 6. Power ground 
2 7. 
2 8. Pin code 2 
2 9. 
30 . 
31. 
32 . Torque control 
33. Position code Z 
34 . 
35 . 
36. 
37. 
38. Vehicle speed sensor (8+) 
39. Permanent battery supply 

J86 1169 

PIN FUNCTION 

4 0. -
4 1 .  'Kick-down' switch 
4 2. Solenoid valve lock-up 
4 3. Programme push 

button (sport) 
44 , Throttle potentiometer 

ground 
4 5. Throttle potentiometer 

supply 
4 6. 
4 7. 
4 8. 
4 9. Programme indication 

lamp (sport) 
50.  Position code X 
5 1. Diagnostic K-line 
5 2. 
5 3. 
54 . 
5 5. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AUTOMATIC TRANSMISSION 4.0 LITRE 

ROTARY SWITCH HARNESS 

MAIN HARNESS CONNECTOR (FIG. 1) 

Pin Cable Size Function 
colour (mm2) 

BK Switch common 1. 1 ,0 
2. LGB 0,5 Code X output 21 24 

3. LGP 0,5 Code Y output 
4. LGW 0,5 Code Z output 
5. WP 0,5 Start inhibit ground 
6. RW 0,5 Start inhibit output 

7. 
8. SG 0,5 Reverse lights output 
9. RY 1 ,0 Solenoid supply 

1 0. YB 1 ,0 Solenoid Valve 1 (MV1) 
1 1 1. YP 1 ,0 Solenoid Valve 2 (MV2 ) 4 

1 2 .  YU 1 ,0 Solenoid Valve 3 (MV3) 
1 3. 

J44 466 

14. OG 1,0 Pressure Regulator Fig. 1 

Solenoid Valve 
1 5 . R 0,5 Speed Sensor 
1 6. U 0,5 Speed Sensor 
17. 
1 8. 
1 9. 
2 0. W 0,5 Ground (screen) 
2 1. 
2 2 .  
2 3. 
2 4. 

GEARBOX CONNECTOR (FIG. 2) 

B OG 1 ,0 Pressure Regulator 
Solenoid Valve 

0 
E U 0,5 Speed Sensor 
F R 0,5 Speed Sensor 
H YB 1 ,0 Solenoid Valve 1 (MV1) 
K YP 1 ,0 Solenoid Valve 2 (MV2 ) 
L YU 1 ,0 Solenoid Valve 3 (MV3) 

M RY 1 ,0 Solenoid supply 

COLOUR CODE 

N Brown Y Yellow 
B Black 0 Orange J44467 

W White S Slate 
Fig. 2 K Pink L Light 

G Green P Purple 
R Red U Blue 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

SHIFT SPEEDS 

Upshifts 

Light throttle 01-02 02-03 03-04 04-TCC on 

Economy mile/h 13-14 22-24 29-32 50-55 

km/h 21-23 35-39 47-51 80--88 

Sport mile/h 14-16 26-28 36-40 55-60 

km/h 23-26 42-45 58-64 88-97 

Up to 'kick-clown' poi nt 

E conomy mile/h 29-32 57-63 81--89 81-89 

km/h 47-51 92-101 130-143 130-143 

Sport mile/h 40-44 72-79 110-121 110-121 

km/h 64-71 116-127 177-195 177-195 

Through 'kick-clown' point 

E conomy & Sport mile/h 43-47 74-82 113-122 113-122 

km/h 69-76 119-132 182-196 192-196 

Downshifts 

Zero throttle 02-01 03-02 04-03 04-TCC on 

E conomy mile / h 11-10 12-11 18-16 49-44 

km/h 18-16 19-18 29-26 79-71 

Sport mile / h 11-10 12-11 20-18 51-47 

km/h 18-16 19-18 32-29 82-76 

Up to 'kick-clown' point 

Economy mile/h 11-10 35-30 73-66 73-66 

km/h 18-16 56-48 117-106 117-106 

Sport mile/h 26-23 63-57 96--s7 96--s7 

km/h 42-37 101-92 154-140 154-140 

'Kick-clown' available 

Economy & Sport mile/h 35-32 65-59 109-99 109-99 

km/h 56-51 105-95 175-159 175-159 

Downshift Inhibition 

Zero throttle 02- '1' 03- '2' 04-'3' 

Economy & Sport mile/h 35-32 65-59 123-116 

km/h 56-51 105-95 198-187 

Nme.: The road speeds shown above are for a vehicle equipped with a 3.54:1 axle ratio and standard 
tyres (235/ 6OZR15). For vehicles fitted with optional tyres (225/ 55ZR16) reduce speeds by 
1.25%. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

FAULT DIAGNOSIS 

The following tables are intended as a guide to diagnosis of possible faults in the transmission unit. 
Where the fault concerns a leak it is recommended that it is located by the use of a crack detection fluid 
such as for example Met-L-Chek. This product is available on the market in spray form and permits the 
leak to be located after a short test drive. 

INITIAL CHECKS 

NotJl: Before road testing ensure the following settings are checked: 

Transmission oil level 

E nsure the vehicle is on level ground, 
Run the engine until the transmission is hot, 
Withdraw the dipstick and wipe clean with a lint free cloth, 
Replace the dipstick and withdraw it noting the oil level, 
Stop the engine, 
Top up as required, 
Run the engine and recheck the level. 

ENGINE TUNE 

Selector cable adjustment 

Check gear selection in all selector positions. 
If in doubt select 'N', disconnect the cable at the gearbox selector lever, check the gearbox lever is 
in 'N' position (third detent from the rear) and refit the selector cable ball pin to the lever. 
Adjust as necessary. 

Kick�own switch adjustment: Refer to operation 44.15.23. 

STALL TEST 

E nsure the transmission is at normal running temperature, 
Fully apply the handbrake, 
Start the engine, 
Fully depress the footbrake, 
Select Position '0' - Drive, 
Fully depress the accelerator ('kick-down' switch fully depressed), 
Note the tachometer reading, 
Compare the tachometer reading to the specification. 

CAUTION: This test must not last more than 5 seconds. Always allow the engine to idle for at least 
two minutes between tests to allow the transmission fluid to cool down. Do not carry out 
more than three tests in any half-hour. 

ROAD TEST 

Fully check all shift speeds and note. Compare the results with the specification in addition to general 
observations of transmission behaviour, noises, leaks etc., and consult the following Fault Finding 
Chart. 

CAUTION: When renewing the transmission, ALWAYS flush out the oil cooler and feed and return 
pipes. 

For Torque Figures see Section OB and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

FAULT FINDING CHART 

Problem Possible Cause Action 

Converter 

Stall speed too low Stator freewheel faulty allowing stator to Renew torque con-
revolve verter 

Stall speed too high Transmission slip Check oil level, check 
mechanical failure, 
renew transmission as 
necessary 

Acceleration below specifica- Stator freewheel faulty allowing stator to Rectify 
tion revolve 
Top speed below specification Stator freewheel seized Renew torque con-

verter 
Position 'P' - Park 

Does not engage Incorrect setting of selector rods between Adjust the setting 
control lever and transmission. 
Too much friction in parking lock mechan- Replace components, 
ism. cam, connection rod 

and, eventually the 
pawl 

Does not hold Incorrect setting of selector rods between Adjust the setting 
control lever and transmission. 

Starter motor does not operate Starter inhibitor switch faulty Renew switch 
Incorrect setting of selector lever Adjust setting 
Faulty selector lever Renew lever 
Position 'P' or 'N' not selected Select 'P' or 'N' 

Position 'R' - Reverse 

Reverse gear inoperative Selector cable adjustment Rectify 
MV2 faulty Renew valve block 
Wire to MV2 earthed Renew harness 
Oil filter dirty Clean I replace filter 

and flush out the oil 
cooler and pipes 

Damper 'B' faulty Renew valve block 
Clutch 'B' faulty (also no 3rd gear) Renew transmission 
Clutch '0' faulty Renew transmission 
Clutch 'E' faulty (also no engine braking in Renew transmission 
2nd and 3rd gears) 
Reverse gear safety device remains acti- Check TCM. Renew 
vated valve block 

No reverse, check forward Main pressure control valve seized Renew valve block 
drive - drive 
Slipping and juddering 'B' Clutch, '0' Clutch or 'E' Clutch faulty Renew transmission 

'F' Clutch drum sealing rings faulty causing 
loss of 'E' Clutch pressure Renew transmission 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

FAULT FINDING CHART 

Problem Possible Cause Action 

Position 'A' - Reverse (Continued) 

Harsh engagement 'P-R' 
change, 'N-R' change (below 
1500 RPM engine speed) Damper'S' faulty (also no 2nd to 3rd shift). Renew valve block 

Modulation pressure too high Check TCM, Renew 
transmission 

Reverse lamp does not illumi-
nate (bulbs, fuses, and cables 
functioning correctly) Rotary Switch setting incorrect Adjust setting 

Rotary Switch faulty Renew 

Position 'N' - Neutral 

Starter will not operate Rotary Switch faulty or incorrect setting Rectify or renew 

Vehicle moves Selector cable adjustment Rectify 

'A: Clutch seized Renew transmission 

Position '0' - Drive 

Drive not transmitted (neutral 
condition) Selector cable adjustment Rectify 

Oil filter dirty Clean I replace filter 

Main pressure control valve seized Renew valve block 

'A: Clutch faulty Renew transmission 

'0' Clutch one-way clutch slips Renew transmission 

Slipping and juddering at start 
'A: Clutch faulty Renew transmission 

Harsh engagement 
'N-D' (under 1500 RPM engine 'A: Clutch faulty 
speed) Renew transmission 

'A: Clutch damper faulty (5) Renew valve block 

Gear Change Functions Faulty 

Upshifts or down-shifts (hot or 
cold) Speed sensor faulty Renew speed sensor 

1st to 2nd upshift or 2nd to 1st 
downshift MV1 wire earthed (Remains in 2nd gear) Renew harness 

MV1 faulty Renew valve block 

Shift valve 1-2 seized Renew valve block 

Pressure reducing valve 1 seized Renew valve block 

Upshift 1st to 2nd Clutches 'c ' and 'c' faulty Renew transmission 

Upshift 2nd to 3rd and down-
shift 3rd to 2nd MV2 wire earthed (remains in 2nd gear) Renew harness 

MV2 faulty Renew valve block 

Shift valve 2-3 seized Renew valve block 

Upshift 2nd to 3rd 's' Clutch faulty Renew transmission 

For Torque Figures see Section 06 and the Table at the end of this Sectiotl 
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AUTOMATIC TRANSMISSION 4.0 LITRE • 
FAULT FINDING CHART 

Problem Possible Cause Action 

Position '0' - Drive (Continued) 

No shift 3rd to 4th or 4th to 3rd Shift valve 3-4 seized Renew valve block 

MV1 wire earthed Renew harness 

MV1 faulty Renew valve block 

Speed sensor faulty Renew speed sensor 

Upshift 3rd to 4th 'F' Clutch faulty Renew transmission 

Downshift 4th to 3rd too hard Drain orifice 'F' partially blocked Clean I renew valve 
block 

Manual gearshift D to 3rd too 
hard Damper 'E' faulty Renew valve block 

Drain orifice 'F' partially blocked Clean valve block 

Manual gearshift 3rd to 2nd too 
Damper 'C" faulty hard Renew valve block 

Drain orifice 'C" partially blocked Clean valve block 

No 1st gear; 2nd gear start only 
Speed sensor faulty Renew speed sensor 

MV1 faulty Renew valve block 

MV1 wire earthed Renew harness 

Shift valve 1-2 seized Renew valve block 

'First Gear Inhibit' circuit operated or 'Sport Operate 'Sport Mode' 
Mode' Switch faulty switch to correct func-

tion, or renew switch 

No 1st or 2nd gear; 
3rd gear start only Speed sensor faulty Renew speed sensor 

MV1 or MV2 faulty Renew valve block 

Shift valves 1-2 and 2-3 seized Renew valve block 

No 2nd gear; transmission 
shifts 1st to 3rd gear. Speed sensor faulty Renew speed sensor 

Shift valve 2-3 seized Renew valve block 

Light throttle gear change 
speeds incorrect Transmission control module faulty Check control module 

Shift valves sticking Renew valve block 

Speed sensor faulty Renew speed sensor 

Full load gear change speeds 
incorrect Transmission control module faulty Check control module 

No 'kick�own' change 'Kick-down' switch faulty Renew 'kick-down' 
switch 

No-load change speeds only 
Transmission control module faulty Check control module 

Light throttle gear change too 
hard Transmission control module faulty Check control module 

Modulation pressure too high Renew valve block 

Damper faulty Renew valve block 

Clutch plates faulty Renew gear unit 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

FAULT FINDING CHART 

Problem Possible Cause Action 

Position '0' -.Drive (Continued) 

1 st to 2nd, 2nd to 3rd and 3rd to 
4th changes too long Damper faulty Renew valve block 

PRSV faulty Renew valve block 

PRSV wire earthed Renew harness 

Modulation valve seized Renew valve block 

Pressure regulator valves 1 and 2 seized Renew valve block 

Full load and kick�own 
changes too long Transmission control module faulty Check control module 

Modulation pressure too low Renew valve block 

Clutch plates faulty Renew transmission 

Full load and kick-down 
changes too hard Transmission control module faulty Check control module 

Modulation pressure too low Renew valve block 

Clutch plates faulty Renew transmission 

Position '3' - 3rd gear 

No engine braking Clutch 'E' faulty Renew transmission 

Position '2' - 2nd gear 

No engine braking Clutch 'C I or Clutch 'E' faulty Renew transmission 

Manual gearchange 3rd to 2nd 
inoperative Speed sensor faulty Renew speed sensor 

MV2 faulty Renew valve block 

Converter Clutch 

Clutch engagement speed in- Transmission control module faulty Check control module 
correct 

Engagement too hard Converter unit faulty Renew converter unit 

No clutch engagement Transmission control module faulty Check control module 

MV3 faulty Renew valve block 

Converter clutch valve seized Renew valve block 

Converter faulty Renew converter 

Pressure reducing valve 1 seized Renew valve block 
Converter clutch permanently 
engaged (engine will not idle in 
'0') Transmission control module faulty Check control module 

MV3 faulty Renew valve block 

MV3 wire earthed Renew harness 
Converter clutch valve sticking Renew valve block 

Leaks 

Oil in bell housing Oil pump seal leaking Renew oil pump seal 
Pump housing leaking Renew oil pump 

Converter seam leaking Renew converter 
Leakage between gearbox and 
sump Loose fastening screws Torque -tighten 

Sump gasket faulty Renew gasket 

For Torque Figures see Section OS and the Table at the end of this Section 
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FAULT FINDING CHART 

Problem Possible Cause Action 

Leaks (Continued) 

Leakage between intermediate 
plate and gearbox Bell housing to gearbox screws loose Torque - tighten 

Leakage at harness plug con-
nector Connector 'O'-ring faulty Renew '0' ring 

Leakage at drive flange Rear oil seal faulty Renew oil seal 

Leakage at breather Oil level too high Rectify 

Incorrect oil specification Change oil and flush 
system 

Breather cover missing Replace breather cover 

Breather cover 'O'-ring faulty Renew 'O'-ring 

Breather cover loose Renew lock-washer 

Leakage from oil cooler circuit Pipe lock-nuts loose torque - tighten 

Pipe line faulty Renew relevant pipes 

Oil cooler leaking Renew oil cooler 

Leakage at intermediate plate Intermediate plate plug leaking Torque - tighten plug 
Renew sealing washer 

General 

Noise and associated interrup-
tion of power Oil filter dirty Clean I replace filter. If 

clutch debris found, 
renew transmission, 
flush system and clean 
valve block 

Loud noise with no drive for-
ward or reverse Drive plate to converter connection dam- Renew drive plate and 

aged converter as necessary 

Pump drive damaged Renew transmission 

Leakage between gearbox and 
extension housing Fastening screws loose Torque - tighten 

Gasket faulty Renew gasket 

High-pitched noise in all selec-
tor positions, especially when 
cold. Sucking noise from pump Oil level too low Rectify 

Valve block leaking Renew valve block 

Loud noise on converter clutch 
engagement Torsion damper defective Renew converter 

Engine vibrations when con-
verter clutch engaged Change point too low Check TCM 

For Torque Figures see Section 06 and the Table at the end of this Section 
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16 

10 

11 
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)44465 

Control Layout Schematic 

1. Selector 10. Reverse Lights 
2. Mode Switch 11. Start Inhibitor 
3. Rotary Switch 12. Engine Speed 
4. Valve Block 13. Ignition Retard 
5. Output Shaft Speed Sensor 14. Engine Load 
6. Kick-down Switch 15. Engine Control 
7. Battery 16. Throttle Potentiometer 
8. Transmission Relay 17. Engine Speed Sensor 
9. Transmission Control Unit 

For Torque Figures see Section 08 and the Table at the end of this Section 

August 92 44.2 -15 



AUTOMATIC TRANSMISSION 4.0 LITRE 

COMPONENT ENGAGEMENT 

SELECTOR GEAR SOLENOID CLUTCHES FREE-WHEELS CONVERTER 
POSmON VALVES CLUTCH 

MV MV MV A S E C' C 0 F G H J K 

1 2 3 

P * * 

R R * * * * 

N * * 

D 1 * * * * * * 

D 2 * * * * * * * * * 

D 3 * * * * * * * * 

D 4 * * * * * * * 

3 1 * * * * * * 

3 2 * * * .. * * * * * 

3 3 * * * * * * * * 

2 1 * * * * * * 

2 2 * * * .. * * * * * 

KEY TO HYDRAULIC DIAGRAMS 

1. Oil pump 19. Pressure valve 2 
2. Sump 20. Torque converter pressure valve 
3. Torque converter 21. Lubrication valve 
4. Olil cooler 22. Lubrication valve 
5. Clutch 'I( damper 23. Lock-up control valve 
6. Clutch'S' valve and damper 24. Modulation pressure valve 
7. Clutch 'Cl, damper 25. Main pressure valve 
8. Clutch 'Cl, valve 26. Gear change valve 
9. Clutch 'C' valve and damper 27. Solenoid valves MV1/MV2/ MV3 

10. Clutch '0' valve and damper 28. Pressure regulator 
11. Clutch 'E' damper 29. ECM - inputs and outputs 
12. Clutch 'F' valve and damper 30. Engine torque 

13. Reverse locking valve 31. Throttle valve 
14. Shift valve 1 - 2 32. Engine speed (RPM) 
15. Shift valve 2 - 3 33. Transmission speed (RPM) 
16. Shift valve 3 - 4 34. Transmission rotary switch 

17. Safety valve 35. Oil filter 
18. Pressure valve 1 

A Clutch'l( 
S Clutch'S' 
C Clutch 'C' 
C' Clutch 'Cl, 
0 Clutch '0' 
E Clutch 'E' 
F Clutch 'F' 

....:I.- Exhaust -.J Reduced pressure 
=x= T hrottle :KmITI Modulation pressure 

=t= Orifice ;:£II] Sump 
- Main pressure ..... Lubrication pressure 
� Converter pressure 
- T hrottle pressure 

For Torque Figures see Section 06 and the Table et the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

TRANSMISSION UNIT 

RENEW 44.20.01 

Disconnect the battery. 
Remove the dipstick tube to manifold securing 
bolt. 
Remove the manifold to cylinder head rear secur
ing nuts. 
Fit Service Tool 18G 1465 Engine lifting Eye to the 
manifold rear studs and secure. 

Fit Service Tool MS 538 Engine Support across the 
wing channels with the hook connected to the lift
ing eye (Fig. 1). 
Adjust the support hook nut to take the weight of 
the engine. 
Raise the vehicle on a hoist. 

�: The vehicle shou Id be in 'N' neutral gea r se
lection, with the handbrake off, to assist the 
removal and refitting of the propshaft. 

Drain the transmission, see 44.24.02. 
Refit the gearbox drain plug. 
Remove the front exhaust pipe, see 30.10.56. 
Ensure that the exhaust system is held aside. 
Support the transmission and remove the rear 
mounting securing bolts with the bracket and 
spring assembly. 
Remove the propshaft to transmission drive flange 
securing bolts and separate the flanges. 
Remove the rotary switch guard securing bolts and 
the switch guard. 
Remove the rotary switch securing nuts and de
tach the switch from the selector shaft and the 
mounting studs. 
Remove the selector cable mounting securing 
nuts. 
Remove the selector cable ball joint securing nut 
and withdraw the ball pin from the lever. 
Withdraw the selector cable mounting from the 
mounting studs. 
Rotate the bayonet collar to withdraw the rotary 
switch harness plug from the gearbox case socket 
and ensure that the selector cable, rotary switch 
and harness are held aside. 
Remove the dipstick. 
Re-position the oil container beneath the dipstick 
tube union, disconnect the union and drain the re
maining fluid. 
Remove the dipstick tube assembly. 
Fit a blanking plug to the sump. 
Remove the transmission cooler pipes clamp 
screw and clamp. 
Remove the intermediate housing to cooler pipe 
banjo bolts and seal both the intermediate housing 
and the pipes with blanking plugs. 
Remove the converter housing stone guard (2 
Fig. 2) and the lower rubber blanking plug (1 Fig. 2) 
to expose the drive plate and torque converter. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

Turn the crank to align each of the six drive plate to 
torque converter securing bolts with the housing 
access hole, remove them and separate the con
verter from the drive plate. 
Lower the rear of the transmission by releasing the 
suspension nut on MS 538 Engine Support. 

Note: Do not allow the engine to foul the steering 
rack. 

Remove the foam insulation pad. Disconnect the 
engine earth lead. 
Remove eight converter housing to intermediate 
plate securing bolts, (1 Fig. 1) leaving the two 
upper bolts to retain the transmission in position. 

Utilizing an Epco V 1000 unit lift 
Remove the front and rear clamps. Traverse the lift 
(1 Fig. 2) under the transmission unit. Take the 
weight of the transmission on the lift. Adjust the 
tilt angle and side clamps (2 Fig. 2). Fit the chain as
sembly to the right-hand arm, pass the chain (3 
Fig. 2) over the transmission into the front arm and 
tighten the chain adjuster (4 Fig. 2). 
Remove the remaining two securing bolts and re
move the transmission from the engine. 
Lower the transmission and remove from below 
the vehicle hoist (Fig. 3). 
Transfer the torque converter retaining strap from 
the replacement gearbox to the newly detached 
unit. Remove the transmission from the hoist. 
Remove the rear mounting spring locating cup se
curing nut, mounting cup and stud. 
Remove the selector lever securing nut and the se
lector lever. 
Remove the rotary switch mounting bracket secur
ing bolt and studs together with the mounting 
bracket. 
Flush the transmission cooling system to eliminate 
any contaminated fluid. 
Clean all mating faces on the replacement trans
mission. 
Refit the rotary switch mounting plate, tighten the 
studs and bolts to the recom mended torq ue figure. 
Refit the selector lever and tighten the locknut to 
the recommended torque figure. 
Fit the rear mounting stud and tighten to the rec
ommended torque figure. 
Fit the rear mounting spring locating cup to the 
stud and secure with the nut. 
Tighten the nut to the recommended torque figure. 
Check that the selector lever is in the 'N' neutral 
position. 
Fit the replacement transmission securely to the 
hoist. 
Move the hoist into position, elevate the trans
mission and carefully position the torque con
verter spigot bearing into the crankshaft location. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Fit the engine earth lead. 
Fit four converter housing securing bolts. 
Remove the transmission hoist. 
Fit the remaining converter housing securing bolts 
and tighten them all to the recommended torque 
figure. 
Turn the crank and drive plate to align the drive 
plate to torque converter securing bolt holes then 
fit the securing bolts through the access aperture. 
Fit all six bolts, then tighten them to the recom
mended torque figure. 
Refit the blanking plug to the intermediate plate. 
Refit the stone guard to the converter housing. 
Remove the plugs from the transmission cooler 
ports in the intermediate housing and refit the oil 
cooler supply and return pipes. 
Tighten the banjo bolts to the recommended 
torque figure. 
Secure the cooler pipes to the engine sump bracket 
and tighten the securing screw to the recom
mended torque figure. 
Remove the plug from the dipstick tube union on 
the sump pan and refit the dipstick tube. 
Tighten the dipstick tube union nut to the recom
mended torque figure. 
Refit the foam insulation pad. 
Raise the engine and gearbox unit using the sup
port hook nut on Service Tool MS 538. 
Check that the gear selector is in 'N' neutral posi
tion. 
Release the selector cable and gearbox harness 
then reconnect the multi-way plug to the gearbox 
connector. 
Refit the selector cable ball pin to the selector lever, 
checking that the ball pin shank is a free fit in the 
selector lever, then secure with the locknut and 
tighten to the recommended torque figure. 
Fit the outer selector cable mounting to the gear
box studs with the nuts and tighten to the recom
mended torque figure. 
Refit and adjust the rotary switch, see 44.15.37. 
Refit the rotary switch guard and tighten the secur
ing bolts to the recommended torque figure. 
Refit the gearbox drive flange to the propshaft with 
the securing bolts and nuts and tighten to the rec
ommended torque figure. 
Lift the rear mounting assembly into position and 
locate with the securing bolts. 
Fully release the engine lifting tool MS 538. 
Tighten the rear mounting assembly securing 
bolts to the recommended torque figure. 
Release the exhaust system and refit the front pipe, 
see 30.10.56. 
lower the hoist. 
Remove the engine support MS 538. 
Remove the engine lifting eye 18G 1465. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Secure the injector harness to the inlet manifold 
with a ratchet stra p. 
Fit the dipstick tube to the inlet manifold bracket 
and secure with the bolt, then tighten the bolt to 
the recommended torque figure. 
Reconnect the battery. 
Refill the transmission, see 44.24.02. 

D ATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Engine lifting bracket 18G 1465 

TORQUE CONVERTER 

RENEW 44.17.07 

Remove the transmission unit, see 44.20.01 . 
Fit Service Tool JD 105 lifting handles (1 Fig. 1) to 
the torque converter. 
Remove the converter (2 Fig. 2) from the gearbox. 
Remove the lifting handles. 
Clean and lubricate the replacement torque con
verter drive tang and pump seal area. 
Fit the lifting handles to the replacement torque 
converter. 
Refit the torque converter to the gearbox taking 
care not to damage the pump oil seal. 
Refit the transmission unit, see 44.20.01. 

D ATA 

SERVICE TOOLS 

Converter lifting handles JD 105 

EXTENSION HOUSING G ASKET 

RENEW 44.20.19 

Disconnect the battery. 
Remove the dipstick tube to manifold securing 
bolt. 
Remove the manifold to cylinder head rear secur
ing nuts. 
Remove the rear support bracket and strap assem
bly from the manifold studs. 
Fit Service Tool 18G 1 465 Engine Lifting Eye to the 
manifold rear studs and secure with the nuts. 

Fit Service Tool MS 538 Engine Support across the 
wing channels with the hook engaging the lifting 
eye (Fig. 3). 
Adjust the support hook nut to take the weight of 
the engine. 
Raise the vehicle on a hoist. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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�: The vehicle should be in 'N' neutral gear se
lection, with the handbrake off, to assist the 
removal and refitting of the propshaft. 

Drain the transmission, see 44.24.02. 
Refit the gearbox drain plug. 
Remove the front exhaust pipe, see 30.10.56. 
Ensure that the exhaust system is held aside. 
Support the transmission and remove the rear 
mounting securing bolts with the bracket and 
spring assembly. 
Remove the propshaft to transmission drive flange 
securing bolts and separate the flanges. 
Remove the fan cowl securing clips and release the 
fan cowl from the radiator. 
Lower the rear of the transmission by releasing the 
suspension nut on MS 538 Engine Support. 

�: Do not allow the engine to foul the steering 
rack. 

Select 'pt park. 
Remove the gearbox drive flange locking washer. 
Remove the flange locking nut and the drive 
flange. 
Remove the selector cable mounting bracket 
clamp securing bolt. 

Remove the rear housing securing bolts (1 Fig. 1) 
and then withdraw the rear housing assembly. (2 
Fig. 1) 
Clean both the gearbox and extension housing 
sealing faces. 
Lubricate the rear bearing. 
Fit the new gasket to the gearbox rear face, refit the 
rear housing assembly with the securing bolts and 
tighten to the recommended torque figure. 
Lubricate the oil seal and apply sealant to the out
put shaft splines. 

Refit the drive flange to the output shaft and 
tighten the securing nut to the recommended 
torque figure. 
Fit a new securing nut locking washer and using a 
suitable metal punch, punch it into position. 
Raise the rear of the transmission by tightening the 
hook nut on MS 538 Engine Support. 
Refit the propshaft flange to the drive flange and 
tighten the securing nuts to the recommended 
torque figure. 

Refit the selector cable clamp and tighten the se
curing bolt to the recommended torque figure. 
Refit and align the rear mounting assembly with 
the securing bolts, slacken MS 538 Engine Support 
hook nut and tighten the bolts to the recom
mended torque figure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Sectiot'l 
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Reconnect the exhaust exhaust system, see 
30.10.56. 
Remove the engine support hook. 
Remove MS 538 Engine Support. 
Remove 18G 1 465 Engine Lifting Eye, refit the rear 
support bracket and strap assembly with the mani
fold securing nuts. 
Refit the dipstick tube to the manifold and secure 
with the bolt. 
Reconnect the battery. 
Refill the transmission, see 44.24.02. 

D ATA 

SERVICE TOOLS 

Engine support bracket MS 538 
Engine lifting bracket 18G 1465 

OILS I GREASES I SEALANTS 

Output shaft splines Hylomar 

REAR EXTENSION HOUSING 

RENEW 44.20.15 

Remove the rear extension housing gasket, see 
44.20.19. 
Remove the bolts securing the selector cable 
mounting bracket and remove the bracket. 
Remove the rear mounting spring locating cup se
curing nut, mounting cup and stud. 

Remove the breather cap (1 Fig. 1), '0' ring (2 
Fig. 1) and circlip. 
Fit a new bearing to the replacement extension 
housing using Service Tool JO 104 (1 Fig. 2). 
Fit a new oil seal to the housing using Service Tool 
JO 102. 
Fit a new '0' ring to the breather and fit the assem
bly to the extension housing. 
Refit the selector mounting bracket to the housing 
and secure with the bolts. 
Refit the spring locating cup and stud. 
Refit the locating cup and secure the locknut. 
Refit the extension housing to the transmission, 
see 44.20.19. 

D ATA 

SERVICE TOOLS 

Rear extension oil seal replacer JD 102 
Rear extension bearing replacer JD 104 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this siiifl",2 
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FLUID 

RENEW 44.24.02 

Raise the vehicle on a hoist. 
Remove the drain plug (1 Fig. 1) and drain the 
transmission fluid into a suitable container. 
Disconnect the dipstick tube union nut (2 Fig. 1) 
and the tube from the transmission sump. Drain 
the remaining fluid. Allow the transmission to 
drain for at least 15 minutes (approximately 4 litres 
/7.0 pints of fluid will drain). 

�: Do not re-use the fluid. 

If debris is found in the fluid, thoroughly check the 
gear train for damage and the valve block for debris 
then renew the torque converter and the oil cooler. 
Renew the sealing washer and refit the drain plug. 
Lower the hoist. 
Remove the transmission dipstick (Fig. 2). 
Fill the transmission with the correct amount of 
recommended fluid (approximately 4 litres / 7.0 
pints). 

Note: It will not be possible to fully fill the gearbox 
and converter until the engine has been run 
for the pump to prime the system. 

Stop the engine, top up the fluid level as required 
with the recommended fluid and refit the dipstick. 

D ATA 

OILS I GREASES I SEALANTS 

Transmission fluid Dexron 110 

INTERMEDIATE PLATE 

RENEW 44.20.10 

Remove the transmission unit, see 44.20.01. 
Remove the torque converter, see 44 17 07. 
Remove the converter housing to gearbox case se
curing bolts (1 Fig. 3). 

Hold the input shaft (2 Fig. 3) to prevent any for
ward movement of the gear train and withdraw the 
converter housing, intermediate plate and pump 
assembly (3 Fig. 3). 
Remove and discard the gasket. 
Remove the converter housing to intermediate 
plate bolts. 
Remove the converter housing. 

Fig. 1 

Fig. 2 

Fig. 3 
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Loosen the pump retaining bolts, lightly tap the 
bolt heads to release the pump from the intermedi
ate plate. 
Remove the pump retaining bolts. 
Remove the pump. 
Remove and discard the pump sealing ring. 
Remove the intermediate plate sealing plugs and 
rings. 
Discard the sealing rings. 
Fit new sealing rings to the plugs and install them 
in the replacement intermediate plate. 
Tighten the sealing plugs to the recommended 
torque figure. 
Lubricate and install a new sealing ring in the inter
mediate plate pump recess together with the pump 
gears, ensuring that the marked teeth are adjacent 
(1 Fig. 1). 

Refit the pump and the retaining bolts. 
Tighten the bolts to the recommended torque fig
ure. 
Assemble the torque converter housing to the in
termediate plate, locate the bolts and tighten to the 
recommended torque figure. 
Clean the gearbox front face, ensuring that debris 
do not enter the gearbox. 
Fit a new gasket. 
Fit the torque converter, front pump and intermedi
ate plate assembly to the gearbox case. 
Tighten the torque converter housing to gearbox 
case securing bolts to the recommended torque 
figure. 
Carefully drive the input shaft to the rear to elimin
ate all end float. 
Fit Service Tool JD 106 over the stator support and 
the input shaft, taking care not to damage the 
pump oil seal when engaging the pump drive 
tangs. 

The tool consists of two concentric sleeves; the 
inner sleeve has three large holes at 1 20 degrees 
through which three finger screws, threaded into 
the outer sleeve, protrude. A fourth finger screw 
threaded into the outer sleeve, when tightened will 
lock the outer and inner sleeves together. 

With all the screws loosened, push the tool into 
contact with the pump and stator support. 
Tighten the three screws at 1 20 degrees to lock the 
outer sleeve to the input shaft and with the inner 
sleeve in contact with the end of the stator support, 
tighten the remaining screw to lock the outer to the 
inner. 
With the screws fully tightened lift the tool to the 
limit of the end float, insert a feeler gauge through 
the square aperture in the outer sleeve and 
measure the distance between the inner sleeve 
and the stator support. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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This distance is the gear train end float, see DATA 
(1 Fig. 1). There are ten thicknesses of washer 
available to adjust the end float. 

�: If it is necessary to adjust the end float, the 
torque converter housing to gearbox case 
bolts must be tightened to the recom
mended torque figure before the measure
ment is taken. 

Refit the torque converter, see 44.17.07. 
Refit the transmission, see 44.20.01. 

D ATA 

GEAR TRAIN END FLOAT 

Limits - 0,2 mm to 0,4 mm (0.008 in. to 0.016 in.) 

SERVICE TOOLS 

End Float Tool JD 106 

FLUID RLTER 

RENEW 44.24.07 

Remove the sump pan, see 44.24.04. 
Remove the filter securing screws and the filter. 
Remove and discard the filter 'Q' ring. 
Fit a new 'Q' ring to the new filter. 
Fit the filter to the valve block and secure with the 
screws. 

Refit the sump pan, see 44.24.04. 
Refill the transmission with fluid and check the 
level, see 44.24.02. 

INTERNAL HARNESS AND INTERNAL 

HARNESS SOCKET '0' RING 

RENEW 44.15.35 I 20 

Remove the fluid filter, see 44.24.07. 

Disconnect the exterior harness plug from the 
transmission case socket. 
Slacken off and remove the internal harness socket 
to casing securing nut and withdraw the socket. 
Disconnect the harness from the speed sensor. 
Remove the valve block assembly, see 44.40.01. 

Disconnect the internal harness (Fig. 1) from the 
spring clip. 
Bend out the internal harness solenoid plug inte
gral retaining tabs and disconnect 'P' lugs from 
valves. 
Secure the replacement harness to the valve body 
with the retaining tabs and connect to the sole
noids. 
Refit the valve block, see 44.40.01. 

Fig. 1 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Reconnect the speed sensor. 
Fit a new 'Q' ring to the internal harness socket, re
locate it in the transmission case and secure it with 
the locking nut. 
Reconnect the rotary switch harness multi-way 
connector to the internal harness socket. 
Refit the sump pan, see 44.24.04. 
Refill the transmission with fluid, see 44.24.02. 

KICKDOWN SWITCH 

RENEW 44.15.23 

Displace the draught welting from the drivers' side 
lower 'Ill post area. 
Remove the 'Ill post lower trim pad securing 
screws and remove the pad, and move the footwell 
carpet from the kick-down switch area. 
Cut and remove the ratchet strap securing the kick
down switch harness to the side harness. 
Disconnect the kick-clown switch block connector. 
Unscrew and remove the kick-clown switch (mak
ing a note of its approximate position on the stud) 
from the adjustment stud. 
Slacken off and remove the adjustment stud, re
move the floor pan retainer (dished pressing). 
Fit the floor pan retainer to the under carpet. 
Fit and tighten the adjustment stud to the floor pan. 
Fit the new switch to its approxi mate origi na I posi
tion on the adjustment stud. 

Reconnect the switch connector and secure the 
harness with a new ratchet strap. 
Set the kick-clown switch adjustment, see 44.15.38. 
Refit the footwell carpet and trim pad, and the 
draught welting. 

KICK-DOWN SWITCH 

ADJUSTMENT 44.15.38 

Check for the correct settings of maximum and 
minimum throttle, see 19.20.04. 

Connect the vehicle to the Jaguar Diagnostic Sys
tem (JDS) and set the meter to the DC voltage 
scale. 
Switch the ignition on. 
With the accelerator pedal released i.e. idle posi
tion, the reading on the voltmeter should be 0.6 
volt (± 0.02 volt). 
With the accelerator pedal fully depressed i.e. full 
kick-clown, the reading on the voltmeter should be 
4.5 volts (± 0.1 volt). 
Reset the accelerator pedal to approximately 90% 
of the total pedal travel, note the voltmeter reading 
and adjust the pedal position to achieve a volt
meter reading of 4.1 volts (± 0.1 volt). 
This position is the 'kick-down' point. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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With the accelerator pedal held at the kick-down 
point adjust the kick-down switch to lightly contact 
the underside of the accelerator pedal (Fig. 1). 
This position can be checked by inserting a thin 
piece of paper between the underside of the accel
erator pedal and the kick-down switch. When the 
paper can be withdrawn with a slight resistance the 
setting is correct. 
Road test to check the kick-down switch setting. 

PARKING LOCK WHEEL 

RENEW 44.28.04 

Remove the rear extension housing, see 44.20.19. 
Remove the parking lock wheel assembly (Fig. 2). 

Remove the screws, and separate the parking lock 
wheel from the speed sensor wheel. 
Clean a" component parts. 
Fit the replacement parking lock wheel to the sen
sor wheel. 
Fit the parking lock wheel assembly to the output 
shaft. 
Refit the rear extension housing, see 44.20.19. 

PARKING PAWL MECHANISM 

RENEW 44.28.07 

Remove the rear extension housing, see 44.20.19. 
Remove the parking pawl guide plate and bracket 
(Fig. 3), remove the parking pawl and spring. 
Remove the pivot pin and clean a" the compo
nents. 
Lubricate and fitthe pivot pin and spring, locate the 
anchor leg. 
Fit the pawl to the spring and locate the pawl an
chor leg. 
Reposition the pawl over the pivot pin and fit the 
guide plate and retaining bracket. 
Fit the guide plate retaining screw. 
Refit the rear extension housing, see 44.20.19. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SPEED SENSOR 

RENEW 44.15.34 

Remove the sump pan, see 44.24.04. 
Remove the speed sensor harness from the valve 
block rear securing clip. 

Remove the speed sensor, the retaining clip and 
the securing screws from the valve block. 
Disconnect the speed sensor connector from the 
internal harness (Fig. 1). 
Clean the sensor mounting surface. 
Connect the replacement speed sensor to the inter
nal harness. 
Refit the speed sensor with the retaining clip and 
securing screws. 
Attach the harness to the valve block with the se
curing clip. 
Refit the sump pan, see 44.24.04. 
Refill the transmission, see 44.24.02. 

PUMP OIL SEAL 

RENEW 44.32.07 

Remove the torque converter, see 44.17.07. 

Cover the torque converter central orifice with a 
blanking plug or a piece of lint-free cloth. 
Using a suitable puller, withdraw the front pump 
oil seal. 
Clean the front pump oil seal seat. 
Lubricate the replacement seal and fit to the pump 
using Service Tool JD 102 (1 Fig. 2). 

Refit the torque converter, see 44.32.07. 
Refit the transmission unit, see 44.20.01 . 
Refill the transmission unit, see 44.24.02. 

DATA 

SERVICE TOOLS 

Front and rear oil seal replacer JD 102 

PUMP 

RENEW 44.32.01 

Remove the transmission unit, see 44.20.01. 
Remove the torque converter, see 44.17.07. 
Remove the converter housing gearbox case se
curing bolts (1 Fig. 3). 
Hold the input shaft (2 Fig. 3) to prevent any for
ward movement of the gear train, then withdraw 
the intermediate plate and pump assembly (3 Fig. 
3). 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Remove and discard the gasket. 
Remove and discard the intermediate plate gasket. 
Remove all except two of the bolts securing the 
front pump cover to the intermediate plate. 
Tap the heads of the two (loose) bolts to remove 
the pump assembly (Fig. 1). 
Remove the bolts and remove the pump. 
Fit the new pump to the intermediate plate and se
cure with the bolts. 
Fit a new gasket to the intermediate plate, as
semble to the gearbox and tighten the securing 
bolts. 

Refit the torque converter, see 44.17.07. 
Refit the transmission unit, see 44.20.01. 

ROTARY SWITCH 

ADJUSTMENT 

Select 'N' - Neutral. 

44.15.37 

Remove the rotary switch protection cover secur
ing bolts and remove the cover (1 Fig. 2). 
Slacken off the rotary switch to mounting bracket 
securing nuts. 
Remove the rubber blanking plug from the switch 
centre boss (2 Fig. 2). 
The switch is now free to rotate around the selector 
shaft within the limits of the slotted holes. 

Check that the selector and the gearbox selector 
shaft are in the 'N' - neutral position. 

Fit Service Tool JD 161 (Fig. 3) to the square section 
bore in the switch shaft and the locating hole in the 
switch body, this will correctly align the switch to 
the selector shaft. 
Lightly tighten the securing nuts and check that the 
tool can be withdrawn easily with the aid of a bar 
(Fig. 4). 

If it is difficult to withdraw the tool, the switch is not 
aligned and must be re-adjusted. 
When the adjustment is correct, secure the nuts. 
Remove the service tool and refit the rubber blank
ing plug. 
Refit the switch guard and secure with the bolts. 

D ATA 

SERVICE TOOLS 

Rotary switch setting tool JD 161 

Fig. 1 

Fig. 2 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ROTARY SWITCH 

RENEW 44.15.36 

Disconnect the battery. 
Remove the passenger's side dash liner, see 
76.46.15. 
Chock the road wheels and apply the handbrake. 
Select 'N' neutral position. 
Carefully displace the console carpet from the side 
casing area for access to the rotary switch harness. 
Disconnect the rotary switch harness multi-way 
connector. 
Displace the harness to transmission tunnel 
grommet. Reposition the harness through the 
transmission tunnel aperture. 
Remove the rotary switch guard securing bolts and 
the guard (Fig. 1 and 1 Fig. 2). 
Remove the rotary switch securing nuts. 
Remove the 'P' clip securing screw from the selec
tor cable mounting bracket and remove the clip 
from the harness. 
Rotate the bayonet collar and withdraw the rotary 
switch harness mUlti-way connector from the 
gearbox case socket. 
Withdraw the rotary switch from the selector shaft 
and the mounting studs. 
Withdraw the harness and multi-way connector 
through the tunnel aperture. 
Insert the replacement harness and multi-way 
connector through the tunnel aperture. 
Fit the rotary switch harness mUlti-way connector 
to the gearbox case socket and secure with the bay
onet collar. 
Remove the rubber plug from the rotary switch 
centre boss (2 Fig. 2). 
Check that the selector and the gearbox selector 
shaft are in the 'N' - neutral position. 
Check the adjustment of the rotary switch, see 
44.15.36. 
Check that the tool can be withdrawn easily before 
tightening the nuts to the recommended torque 
figure. 
Fit the 'P' clip to the harness and secure to the se
lector cable mounting bracket with the screw. 

�: Ensure that the harness is positioned to 
clear the propeller shaft. 

Route the rotary switch harness to the main har
ness multi-way connector. 
Fully seat the grommet to the transmission tunnel. 
Connect the rotary switch multi-way connector. 
Reposition the carpet to cover the rotary switch 
harness tunnel grommet. 
Refit the passenger's side dash liner, see 76.46.15. 
Reconnect the battery. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SELECTOR CABLE 

ADJUSTMENT 44.15.07 

WARNING: DO NOT ATTEMPT TO DRIVE THE VE· 
HICLE WITH THE GEAR CHANGE 
LINKAGE DISCONNECTED OR THE 
SELECTOR GATE DISCONNECTED. 

Disconnect the battery. 
Open the centre console armrest, remove the ash
tray securing screws and remove the ashtray. 
Carefully prise out the mode control switch and 
disconnect the harness. 
Remove the console veneer panel securing wing 
nuts and remove the selector surround a nd veneer 
panel. Retrieve the spacers. 
Select 'N' - Neutral. 
Slacken the selector cable front and rear adjust
ment locknuts and wind them to the end of their 
threads. 

From below: 
Remove the selector cable ball pin to the selector 
lever securing nut, and remove the ball pin from 
the lever. 
Ensure that the gearbox selector lever is in 
'N' - Neutral position - ie. the third detent (inclus
ive) from the rearward position. 
Refit and secure the selector cable ball pin to the se
lector lever. 

From above: 
Adjust the selector cable nuts so that the selector 
lever freely engages the 'N' - neutral position 
notch. 
Tighten the rear locknut, ensure that the tags of the 
tabwasher engage in the slots in the bracket. 
Refit the veneer panel -ensure that the spacers a re 
correctly positioned, and refit the selector sur
round. 
Refit the mode control switch and the ashtray, 
close the armrest. 

Reconnect the battery. 

SELECTOR CABLE 

RENEW 44.15.08 

WARNING: DO NOT ATTEMPT TO DRIVE THE VE· 
HICLE WITH THE GEAR CHANGE 
LINKAGE DISCONNECTED OR THE 
SELECTOR GATE DISCONNECTED. 

Disconnect the battery. 
From below: 
Remove the selector cable ball pin to the selector 
lever securing nut, and remove the ball pin from 
the lever. 
Remove the rotary switch harness securing 
screws. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Sectiotf 
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Remove the selector cable mounting bracket. 
Remove the cable from the 'P' clip. 
Reposition the tunnel sound proofing upwards to 
aid cable removal. 
Position the cable over the rear mounting cross
member to hang free below the tunnel. 

From above: 
Open the centre console armrest, remove the ash
tray securing screws and remove the ashtray. 
Carefully prise out the mode control switch and 
disconnect the harness. 
Remove the gear selector knob. 
Remove the console veneer panel securing wing 
nuts and remove the selector surround and veneer 
panel. Retrieve the spacers. 
Remove the deflector bracket and cut and remove 
the rotary switch harness strap. 
Remove the centre fuse box. 
Select 'N' - Neutral. 
Slacken the selector cable rear adjustment locknut. 
and remove the cable assembly from the sliding 
block and adjustment bracket. 
Remove the locknut. washer, and the grommet. 

Remove the cable from below. 

Note: New cable preset: 
Eyelet to ball pin centre line 
measurement = 1147 mm (with ball pin 
trunnion 10 to 11 mm thread engagement). 

Fit the grommet to the replacement cable. 
Insert the cable through the body aperture and refit 
the grommet. 
Refit the ball pin shank to the selector lever and se
cure the locknut. 
Refit the outer cable clamp bolts and secure. 
Refit the rotary switch to the selector shaft and the 
mounting studs. 
Adjust the rotary switch, see 44.15.37. 
Adjust the selector cable, see 44.15.07. 
Refit the gear selector knob. 
Reconnect the battery earth lead. 
Check that the starter will operate only in 'P' - Park 
and 'N' - Neutral gear selections. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SUMP PAN AND SEAL 

RENEW 44.24.04 

Drain the transmission fluid, see 44.24.02. 
Remove the dipstick. 
Disconnect the dipstick tube from the fluid pan. 
Remove the rotary switch guard. 
Remove the sump pan securing bolts and clamps 
(2 Fig. 1), and remove the sump pan and sealing 
rubber (3 Fig. 1). 
Remove the magnets. 
Discard the sump and the sealing rubber. 
Thoroughly clean the replacement sump pan and 
the magnets. 
Fit the magnets. 
Fit a replacement sealing rubber to the sump pan. 
Lift the sump pan and sealing rubber into position 
and secure with the clamps and bolts. 
Refit the rotary switch guard. 
Reconnect the dipstick tube to the sump pan. 
Refit the sump pan drain plug (1 Fig. 1) with a new 
sealing washer. 
Refill the the transmission with fluid, see 44.24.02. 

VALVE BLOCK ASSEMBLY 

RENEW 

Drain the transmission, see 44.24.02. 
Remove the sump pan, see 44.24.04. 
Remove the fluid filter, see 44.24.07. 

44.40.01 

Disconnect the rotary switch harness multi-way 
connector from the gearbox case socket. 
Remove the internal harness socket to casing se
curing nut and withdraw the socket. 
Disconnect the harness from the speed sensor. 
Remove the valve block securing screws (1 Fig. 2) 
and the valve block. 
Remove the internal harness, see 44.15.35. 
Ensure that the replacement valve block and the 
gearbox mating faces are clean. 
Fit the internal harness to the valve block, see 
44.15.35. 
Fit the valve block and tighten the securing screws. 
Reconnect the internal harness to the speed sen
sor. 
Relocate the internal harness socket in the gearbox 
case and tighten the securing nut. 
Reconnect the rotary switch harness multi-way 
connector to the gearbox case socket. 
Refit the fluid filter, see 44.24.07. 
Refit the sump pan, see 44.24.04. 
Refill the transmission, see 44.24.02. 
Reconnect the battery. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRONIC DECODER MODULE 

RENEW 44.15.33 

Disconnect the battery. 
Remove the passenger side dash liner. 
Slacken the relay panel front securing screws, and 
remove the rear securing screws. 
Displace the panel and disengage the panel slots 
from the slackened front screws. 
Carefully ease out the decoder module multi-way 
connector retaining clip to its stop, and disconnect 
the connector. 
Slacken the module front securing screw and nut, 
and remove the rear securing screw and nut, and 
remove the module. 

Fit the new decoder module to the mounting panel 
and secure with the screws and nuts. 
Connect the multi-way connector, and secure with 
the retaining clip. 
Position the mounting panel to the front screws, fit 
and secure the rear screws. Secure the front 
screws. 
Refit the passenger side dash liner. 
Reconnect the battery. 

G EARSHIFT INTERLOCK SOLENOID 

RENEW 44.15.48 

Disconnect the battery. 
Remove the gear selector trim finisher, see 
76.25.07. 
Operate the interlock solenoid override latch (2 Fig. 
1) to ena ble the gearsh ift lever to be moved from 
the 'P' - park position to the 'N' - neutral position. 
Open the centre console armrest, remove the ash
tray securing screws and remove the ashtray, and 
disconnect the cigar lighter. 
Carefully prise out the mode control switch and 
disconnect the harness. 
Remove the console veneer panel securing wing 
nuts and remove the selector surround and veneer 
panel. Retrieve the spacers. 
Remove the radio console securing screws and re
move the radio from the radio console. 
Disconnect the radio mUlti-way connector, the aer
ial connector and the earth lead from the back of 
the radio. 
Disconnect the clock module and the air condition
ing multi-way connectors, and reposition the radio 
console for access. 
Disconnect the gearshift interlock solenoid har
ness multi-way connector, and remove the inter
lock mechanism side cover (Fig. 1 page 44.2 - 43). 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AUTOMATIC TRANSMISSION 4.0 LITRE 

Remove the two solenoid securing screws and re
move the solenoid (1 Fig. 1 page 44.2 - 42). 
Fit the new gearshift solenoid. 

�: Do not remove the tra nsit clip from the sole
noid / plunger assembly. 

�: Ensure that the hole in the plunger engages 
with the peg on the interlock lever. 

Fit, but do not secure the retaining nuts. 
Position and hold the gearshift lever mid-way be
tween 'P' - park and 'R' - reverse notches, while at 
the same time repositioning the solenoid rear
wards against spring pressure to eliminate any 
free play, tighten the securing nuts (assistance will 
be required for this operation). Check for no free 
play after tightening. 
Reposition the gearshift lever to 'N' - neutral and 
fit the interlock mechanism side cover (Fig. 1). 
Connect the gearshift interlock solenoid harness 
multi-way connector, and refit the radio console. 
Reconnect the clock module and the air condition
ing multi-way connectors. 
Reconnect the radio multi-way connector, the aer
ial connector and the earth lead to the back of the 
radio, and secure the radio console in position. 
Fit and secure the veneer panel in position, recon
nect the cigar lighter, and fit the ashtray. 
Refit the gear selector trim finisher, see 76.25.07. 
Fit the mode control switch and finisher and close 
the centre console armrest. 
Reconnect the battery. 

G EARSHIFT INTERLOCK SOLENOID 

ADJUST 44.15.49 

Disconnect the battery. 
Remove the gear selector trim finisher, see 
76.25.07. 
Operate the interlock solenoid override latch (2 Fig. 
, page 44.2 - 42) to enable the gearshift lever to be 
moved from the 'P' - park position to the 'N' - neu
tral position. 
Open the centre console armrest, remove the ash
tray securing screws and remove the ashtray, and 
disconnect the cigar lighter. 
Carefully prise out the mode control switch and 
disconnect the harness. 
Remove the console veneer panel securing wing 
nuts and remove the selector surround and veneer 
panel. Retrieve the spacers. 
Remove the radio console securing screws and re
move the radio from the radio console. 
Disconnect the radio mUlti-way connector, the aer
ial connector and the earth lead from the back of 
the radio. 
Disconnect the clock module and the air condition
ing multt-way connectors, and reposition the radio 
console for access. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AUTOMATIC TRANSMISSION 4.0 LITRE 

Position and hold the gearshift lever mid-way be
tween 'P' - park and 'R' - reverse notches, while at 
the same time repositioning the solenoid rear
wards against spring pressure to eliminate any 
free play, tighten the securing nuts (assistance will 
be required for this operation). Check for no free 
play after tightening. 
Reposition the gearshift lever to 'N' - neutral and 
fit the interlock mechanism side cover (Fig. 1). 
Connect the gearshift interlock solenoid harness 
multi-way connector, and refit the radio console. 
Reconnect the clock module and the air condition
ing multi-way connectors. 
Reconnect the radio multi-way connector, the aer
ial connector and the earth lead to the back of the 
radio, and secure the radio console in position. 
Fit and secure the veneer panel in position, recon
nect the cigar lighter, and fit the ashtray. 
Refit the gear selector trim finisher, see 76.25.07. 
Fit the mode control switch and finisher and close 
the centre console armrest. 
Reconnect the battery. Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Ball pin locknut to selector lever 8-12 Nm 
Cable to gearbox lever 8-12 Nm. 
Cable bracket to transmission unit 7-10 Nm 
Centre console securing screws 8-12 Nm 
Control cable to adjustable ball end 
4O-50Nm 
Convertor housing to intermediate plate 
bolts 49-54 Nm 
Converter housing to gearbox bolts 46 Nm 
Decoder module mounting screws 8-12 Nm 
Dipstick tube nut 20 Nm 
Dipstick tube union nut 81 Nm 
Drain plug 15 Nm 
Drive plate to torque converter 49-54 Nm 
Extension housing to gearbox case 23 Nm 
Fluid filter screws 8 Nm 
Intermediate plate to pump bolts 10 Nm 
Locating cup locknut 75-80 Nm 
Oil cooler pipe banjo bolt 32-36 Nm 
Pump securing bolts 10 Nm 
Relay mounting panel screws 8-12 Nm 
Rotary switch to mounting bracket nuts 
15-18Nm 
Spring locating cup stud 125-145 Nm 
Sump pan securing bolts 8 Nm 
Switch guard to sump pan bolts 15-18 Nm 
Switch to mounting bracket nuts 15-18 Nm 
Toothed wheel to park wheel bolts 10 Nm 
Torque converter housing to block 49-54 Nm 
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• PROPELLER AND DRIVE SHAFTS 
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PROPELLER AND DRIVE SHAFTS 

PROPELLER SHAFT 

ALIGN 47. 1 5.51 

Drive the veh ic le onto a ra mp. Raise the ra mp. 
Slacken the bolts (1 Fig. 1 )  securing the centre 
beari ng to the mounting plate. 
Standing at the rear of the vehicle, 'eye' the pro
peller shaft centre bearing and position the mount
i ng j ust to the left of centre. 
Torque tig hten the centre bearing to mounti ng 
plate bolts. 

PROPELLER SHAFT 

RENEW 47.1 5.01 

Drive the veh icle onto a ra mp. Raise the ramp. 
Select a forward gear. 
Remove the split pin and clevis pin ( 1  Fig. 2) secu r
i ng the handbrake ca ble adjuster (2 Fig. 2 )  to the 
compensator (3 Fig. 2 ). 
Reposition the left hand rear cable and yoke as
sembly to one side. 
Remove the nuts (1 Fig. 3) securing the propeller 
shaft flange (2 Fig. 3) to the differential drive flange. 
Repeat the proced ure for the gear box end of the 
propeller shaft (a utomatic transmission on ly). 
Removethe centre bearing mounting plate to body 
securing bolts (1 Fig. 4). 
Carefully remove the centre mounting plate from 
above the exhaust. 
Remove the propeller shaft from the differential 
flange and slide rearwards to remove from the ve
hicle. 
Fit a suitable plug to the gearbox spline (manual 
gearbox only), clean the differential and gea r box 
(manual gearbox only) drive flange(s). 
Grease the prope l ler shaft drive spl ines and re
verse the removal procedure to fit the replacement 
propel ler shaft, ensuring fastenings are torque 
tightened as required. 
Align the propel ler shaft 47. 1 5.51 . 

Fig . 1 

Fig. 2 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
47 - 2  
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PROPE LLER AND DRIVE SHAFTS 

PROPELLER SHAFT 

OVERHAUL 47. 1 5. 1 0  

Drive the vehicle onto a ramp. Raise the ramp. 
Remove the propshaft, see 47. 1 5.01 . 

Remove the grease nipples, place shaft in  vice and 
remove two opposed circlips (1 Fig. 1 ). 

Note: Tap bearing slightly inwards to assist re-
moval of circl ips. 

Ta p one bearing i nwards to displace opposite bear
ing. 
Trap displaced beari ng in vice and remove shaft 
and joint from bearing. 
Replace shaft in vice, d isplace second bearing by 
tapping joint spider across and extract second 
beari ng. 
Remove two grease seals. 
Detach spider, with end section of shaft, from 
centre section of shaft. 
Place end section of shaft in vice and repeat above 
operations. 
Remove spider from end section of shaft. 
Examine bearing races and spider jou rnals for 
signs of looseness, load markings, scoring or dis
tortion. 

Nmtl: Spider or  bearings should not be renewed 
separately, asthis wil l  cause premature fail
ure of the replacement. 

It is essential that bearing races are a l ight d rive fit 
in  yoke tru nnion. 
Remove bearing assembl ies from one replace
ment spider; if necessary, retain rollers i n  housings 
with petroleum jelly. 
Leave grease shields in position. 
Fit spider to one end section of shaft. 
Fit two bearings and circlips in end section trun
nions. 
Use a soft rou nd drift against bearing housings. 
Insert spider in tru nnions of shaft. 
Fit two bearings and circl ips in centre section tru n
n ions. 
Fit grease nipple to spider. 
Refit the propeller shaft, see 47. 1 5.0 1 .  
Alig n the propeller shaft, see 47. 1 5.51 .  

Fig. 1 
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lie- PROPELLER AND DRIVE SHAFTS 

CENTRE BEARING 

RENEW 47. 1 5.32 

Drive the veh icle onto a ra mp. Raise the ramp. 
Remove the propshaft, see 47. 1 5.01 . 

Knock down the tab ear of the tab washer securing 
the rear shaft to universa l joint secu ri ng bolt, re
move the bolt. 
Mark the relationship between the front and rear 
shaft and remove the rear shaft. 
Using a suitable press, press the centre beari ng 
from the rear shaft. 
G rease the replacement beari ng prior to assem bly 
and press the bearing onto the rea r shaft. Lightly 
greasethe rear spline and al ign the rear shaft to the 
universal joint. Fit the spacer a nd secure the rear 
shaft with the bolt ensuring that a new tab washer 
is used. 
Refit the propeller shaft, see 47. 1 5.01 .  
Alig n the propeller shaft, see 47. 1 5. 5 1 .  

DRIVE SHAFT ASSEMBLY 

RENEW 47. 1 0.01 

Raise on jacks. Remove the rear road wheel. 
Remove the rear cali per lower securing bolt (1 Fig. 
1 )  and pivot the cal iper (2 Fig. 1 )  upwards. 
Remove the outer pad, careful ly displace the lock
wi re secu ri ng the pad carrier bolt. 
Removethe uppercal iper securi ng bolt a nd secu re 
the cal iper to the bump stop rubber. 
Remove the clevis pin securing the handbrake ex
pander to the handbrake cable. 
Remove the hub to drive shaft nut. 
Fit thread protector JD 1 0  / 7 to the drive shaft 
th read (Fig. 2 ), fit Service Tool No JD 1 0  (Fig. 3) to 
the hub, tighten the centre bolt to withdraw the 
h ub. 
Pull the handbrake cable from the hub and lower 
the hub from the drive shaft. 
Remove the n uts / bolts securing the shaft to the 
differential and remove the drive shaft assembly. 
Lift the replacement drive shaft into position and 
secure with the nuts and bolts. 
Loctite the hub spli nes and reposition the hub onto 
the d rive shaft. 
Refit the handbrake cable to the hub. 
Con nect the expa nder mechan ism, fit the clevis 
pin.  
Reposition the cal iper and secure with the bolt. 
Fit the outer pad, reposition the lockwi re, swi ng the 
cal iper down overthe pads and al ign the lower bolt 
hole. 
Fit and tighten the securing bolt. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
47 - 4  
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• PROPE LLER AND DRIVE SHAFTS 

Connect the brake pad wear sensor block con
nector and reposition the harness to the mounti ng 
bracket and secure the harness with a ratchet strap. 
Refit the road wheel. 
Ensure fastenings are torque tig htened as re
quired. 

DATA 

Rear brake disc, maximum run out O.OO4in. 
Rear brake disc run out (parallelism) O.OOO5in. 

SERVICE TOOLS 

Hub remover JD1D 
Thread protector JD1D/7 

OILS I GREASES I SEALANTS 

Caliper to carrier bolts / guide pins Molykote 111  
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TORQUE FIGURES 

Centre bearing to mounting plate 22-24 Nm 
Centre bearing to body 22-28 Nm 
Drive shaft to differential 78-95 Nm 
Drive shaft to hub 300-320 Nm 
Propeller shaft coupling to axle 95-105 Nm 
Propeller shaft coupling to transmission (auto
matic only) 95-105 Nm 
Rear shaft to universal joint securing bolt 
95-105 Nm 
Wheel nut to wheel stud (steel wheel) 
65-85 Nm 
Wheel nut to wheel stud (alloy wheel) 
88-102 Nm 
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.- FINAL DRIVE 
• 

FINAL DRIVE UNIT 

DESCRIPTION 

The transm ission unit is avai lable in either 'Powr-Lok' or non 'Powr-Lok' form. When a 'Powr-Lok' is 
specified it is identified by a tab bearing the letters PL situated under one of the bolts securing the rear 
cover. 
A 'Powr-Lok' differential differs from a conventional bevel gear unit by the addition of clutch plates 
loaded by i nput torque to oppose rotation of the output shafts relative to the differential cage. 
Clutch plates are splined to the cage, a nd their mating discs to the output bevels. The loading between 
plates and d iscs i ncreases with input torque due partly to the separati ng forces of the bevels and a lso 
to the bevel pinion cross-shafts being carried on ramps instead of being positively located in the cage. 
Increase in input torque causes the cross shafts to move 'up' the ra mps and, by pressing plates and discs 
together to 'lock' the differential. This gives the effect of a diffe rential-less axle at maxi mum torque with
out increasing the d isadvantages of this type of axle in low-torque conditions. 
Some low-torque stiffness, to red uce one-wheel-spin on ice, is provided by forming the outer plates as 
Bel leville washers to produce compression between plates and discs. If one wheel is prevented from 
turning and the propeller shaft is d isconnected, a torque is requi red to turn the other wheel. 

Sectioned View Of Powr-Iok Differentia l  

For Torque Figures see Section 06 and the Table at the end of this Section 
51 - 2 August 92 



• FINAL DRIVE .. .. 
FINAL DRIVE UNIT 

FAULT DIAGNOSIS 

To check the tooth contact pattern 

Sparingly paint eight or  ten of the drive gear teeth 
with a stiff mixture of engineers b lue. Move the 
painted gear teeth in mesh with the pinion until a 
good impression of the total contact is obtained. 
The result should conform with the ideal tooth con
tact pattern (Fig. 1 ). 

The HEEL (A) is the larger outer end of the tooth. 

The TOE (B)  is the small or inner end of the tooth. 

The DRIVE side (C) of the drive gear tooth is convex. 

The COAST side (D) of the drive gear tooth is con
cave. 

c-�-

J5'1- 039 

Fig. 1 Ideal tooth contact pattern. 

J51 -01.0 

Fig. 2 High tooth contact pattern. 
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Fig. 3 Low tooth contact pattern. 

J51 -042 

Fig. 4 Toe contact pattern. 

c--�� 

JSl-OO 

Fig. 5 Heel contact pattern. 
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11. FINAL DRIVE • • 

TOOTH PATTERN DIAGNOSIS 

Contact pattern: 

The ideal tooth bearing impression on the drive and coast sides of the gear teeth is evenly distributed 
over the working depth ofthe tooth profi le and is located nearerto the toe (small end ) than the heel ( large 
end). This type of contact permits the tooth bearing to spread towards the heel under operating condi
tions when al lowance must be made for deflection. 

FAULT RECTIFICATION 

In high tooth contact it wi l l  be observed that the Move the drive pinion deeper into mesh i.e. re-
tooth contact is heavy 0 n the drive face, or adden- duce the pinion cone setti ng. 
dum. To rectify this condition, move the pinion 
deeper into mesh, that is, reduce the pinion cone 
setting distance by addi ng shims between the 
pinion inner bearing cup and the housing. Also, 
fit a new collapsible spacer. 

In low tooth contact it wil l  be observed that the Move the drive pinion out of mesh i .e. increase 
tooth contact is heavy on the drive gea r fla nk, or the pinion cone setting. 
dedendum. This is the opposite condition from 
that shown in high tooth contact and is therefore 
corrected by moving the pinion out of mesh, that 
is, i ncrease the pinion cone setti ng distance by re-
movi ng shims from between the pinion inner 
bearing cup and the housing. Also, fit a new col-
lapsi ble spacer. 

Toe contact occurs when the beari ng is concen- Move the drive gear out of mesh, that is, increase 
trated at the small end of the tooth. the backlash by transferring shims from the drive 

gear side of the differential to the opposite side. 

Heel contact is indicated by the concentration of Move the drive gea r closer into mesh, that is, re-
the bearing at the large end of the tooth. duce backlash by adding shims to the d rive side 

of the differential and removi ng an equal thick-
ness of shims from the opposite side. 

�: It is i mportant to remember, when making an adj ustment to correct a heel contact, that sufficient 
backlash for satisfactory operation must be maintained. If there is insufficient backlash the gea rs 
wil l  be noisy and have a greatly reduced life. Scoring ofthe tooth profile and breakage may resu lt. 
Always maintain a minimum backlash of 0,13mm (0.005i n). 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FINAL DRIVE 

FINAL DRIVE UNIT 

RENEW 51 .25. 13  

Remove the passenger side dash I i  ner. 
Remove the fuel pump relay from the multi plug 
(second relay from the left, red mu lti plug). 
Crank the engine for 10  seconds to depressu rize the 
fuel system. 
Remove the rear road wheels. 

From below, cut the ratchet straps securing the fuel 
pump feed hose to the axle carrier. 
Fit pipe cla mps to the feed hose, slacken the clip se
curing the feed hose to the fuel pump and discon
nect the hose. 

From above, slacken the filter hose union at the 
pump and disconnect. 
Fit plugs to the pump and hose. 
Remove the n uts securing the fuel pump to the axle 
carrier and position the pump upwards and for
wards away from its mounting. 
Peel back the rubber insu lation boots from the 
pump terminals and remove the n uts securing the 
feed wires to the terminals and remove the fuel 
pump. 
Slacken the clamp securing the mounting clamp to 
the pump and remove the clamp. 
Remove the mounting rubber and non-return va lve 
from the pump. 
Remove the cal iper lower securing bolt, pivot the 
cal iper for access to the brake pads and remove the 
outer brake pad. 
Disconnect the i nner pad wear sensor block con
nector. 
Remove the remaining cal iper secu ring bolt and se
cure the caliper to the bump stop. 
Repeat the procedu re for the second caliper. 
Cut the ratchet straps securing the wear sensors to 
the suspension unit. 
Remove the split pin (2 Fig. 1 )  and clevis (1 Fig. 1 )  se
curing the handbrake cable (3 Fig. 1 )  to the yoke (4 
Fig. 1 ), collect the washer. 
Disconnect the rear cables at the joiner and remove 
the yoke from the cable. 
Remove the bolts (5 Fig. 1 )  securi ng the propel ler 
shaft (6 Fig. 1 )  to the differential d rive flange and 
separate the flanges. 
Remove the bolts securing the over-axle pi pe 
mountings to the subframe. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 51  - 5  
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... FINAL DRIVE 
• 

Take the weight of the rea r suspension on a jack. 
Remove the bolts securing the front mounting to the 
body, col lect the mounti ng bracket, bolt and spacer. 
Disconnectthe rubber from the body mounting peg. 
Remove the bolt securing the tie bar to the body. 
Remove the bracket and spacer. 
Disconnect the subframe mounting rubber from the 
body mounting peg, remove the rear strut to body 
securing bolt ( 1  Fig. 1 )  and shock absorber lower se
curing bolt and nut (1 Fig. 2 ). 

Repeat the procedure for the other side. 

Lower the unit from the vehicle on the jack and ma
noeuvre from beneath the vehicle. 

Remove the n uts and bolts securing the drive shaft 
to the differential output flange. 
Remove the circlip securing the handbrake outer 
cable to the frame and remove the cable from the 
frame. 
Disconnect the drive shaft from the output shaft a nd 
collect the cam ber shim. 
Remove the lower wishbone fu lcrum bolt securing 
n ut and drift out the bolt. 
Removethefulcrum tube (1 Fig. 3), spacing washers 
(2 Fig. 3) and remove the lower wish bone / drive 
shaft assembly (3 Fig. 3). 

Repeat the procedure for the second side. 

I nvert the assembly and remove the nuts securing 
the differential to the carrier. 
Remove the spacers and rear carrier assembly. 
Remove the su bframe lower securing bolts and rear 
bracket. 
Remove the bolts securing the final d rive nose plate. 
Remove the nuts securing the final drive to the front 
carrier / front frame. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
51 - 6  
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• FINAL DRIVE 

Remove the nuts and bolts securing the tie ba rto the 
fi nal drive ( 1 ,  2 Fig. 1 ) . 
Remove the subfra me assembly. 
Remove the front frame to front carrier spacers and 
remove the front carrier. 
Remove the nose plate securing studs and the rear 
pendulum bolts. 
Clean al l  components and check forwear and distor
tion. 

�: Ensure, upon removal of any enca psulated 
bolt (a bolt pre-coated with sealant / fixa
tive), that the used bolt is replaced with a 
new one. 

Reverse the removal procedure to fit the replace
ment d ifferential unit, ensuring where necessary, 
fixings/fastenings are torque tightened to the speci
fied tol lerances. 
E nsure the differential unit is fi l led with new oil .  
Refit a nd torque tig hten the rear road wheels. 
Refit the relay a nd dash liner. 
Secure the dash l iner with the fixing screws. 

OILS I GREASES I SEALANTS 

Caliper to carrier bolts / guide pins Motykote 1 1 1  
Differential oil. Shell Spirax Super 90 
Lower shock absorber bolt and 
lower wishbone to differential pendulum shaft 
A proprietary Multipurpose, Lithium based grease. 
N.L.G.t. Consistency No. 2. 

FINAL DRIVE UNIT PINION OIL SEAL 

RENEW 51.20.01 

Raise the vehicle on a ramp. Remove the propshaft 
to drive flange securi ng bolts (Fig. 2). 
Reposition the prop shaft for access. 
Using a torque wrench, measu re the torque re
quired to turn the pinion th rough the backlash. 
E nsure that the pinion is reset before each measure
ment. 
Mark the flange securing n ut to pinion shaft. Re
move the pinion fla nge securing nut and place a two 
leg pul ler to the front. Undo the tool centre bolt and 
fit and align the pul ler to the pi nion flange. Tighten 
the tool centre bolt to the extract flange. 

Place the pul ler aside and using suitable seal re
mover tool, displace and remove the pinion sea l. 
Clean flange and casing seal faces. 

Fit and align the new seal to Service Tool 1 8G 1 428A 
(Fig. 3). Fit and fully seat the seal to the casing a nd 
place tool aside. 
Lubricate the pinion seal and fit and fuly seat the 
d rive flange to the pinion / seal .  Fit and tighten the 
d rive flange securing nut to mark. Using a suitable 
torque wrench check pinion pre-Ioad (35-55 Ibs in ). 

Fig. 1 

Fig. 2 

18G. 1428A 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 51 - 7  
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lie FINAL DRIVE 
• 

Reposition the propshaft to the d rive flange. Fit a nd 
tighten the securing nuts / bolts. U ndo and remove 
the final drive oil fi l ler plug then clean the plug. 
Check and top up the oil level. Fit and tighten the 
fil ler plug. 
E nsure fixings / fasteni ngs are torq ue tightened to 
the specified tolerances. 
Lower the ramp. 

SERVICE TOOLS 

Oil seal installer - 18G 1428A 

OUTPUT SHAFT BEARING 
OUTPUT SHAFT OIL SEAL 

RENEW 

Remove the road wheel. 

51 .10.22 
51 .20.04 

Turn the drive shaft for access to the fi rst secu ri ng 
nut (1 Fig. 1 )  a nd remove the d rive shaft to fi nal drive 
flange securing n ut. 
Turn the shaft for access and remove the remai ning 
n uts. 

Place a suitable stand to the front. Reposition the 
drive shaft from the flange and position the hub on 
the sta nd. 

CAUTION: Ensure that the brake hose is not 
stressed. 

Displace and remove the spacer from the flange. 
U ndo and remove the fi rst output shaft secu ri ng 
bolt. Reposition the output fla nge for access. 
Repeat for the remaining securing bolts. 
Displace and remove the output shaft assembly and 
remove and discard the 'Q' ring seal .  Clea n the out
put shaft and final drive faces. 
Displace and remove the output shaft shims from 
the final drive. Ca reful ly fit the output shaft assem
bly i nto a vice. 
Mark the bearing retain ing collar with a punch. 
Pilot dri l l  the bea ring retaining col lar, then open out 
to 1/2in. ( 1 2.7mm) ( 1  Fig. 2 ) taki ng care notto dri l l  the 
output shaft. Using a suita ble chisel, break the re
tain ing collar at the dri l l ing (2 Fig. 2) .  Remove from 
vice. 

Position the output shaft assembly on a press with 
the press retaining plates under the seal housi ng 
(Fig. 3). 
Press the shaft from the seal housing and col lar. Re
move the shaft, seal housing, bea ring a nd retaining 
collar from the press. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FINAL DRIVE 

Position a suitable block of wood. Place the seal / 
housi ng to the wood and usi ng a suitable drift, dis
place and remove the seal from the housi ng. 
Clean the shaft and seal housing, together with the 
shims. Position the output seal housing to the press 
and place the seal replacer tool JD 550-1 ( 1  Fig. 1 )  
and d river handle 1 8G 1 34 (2 Fig. 1 )  to the front. Fit 
and align the new seal to the tool. 
Using the press, fit and align the tool /seal assembly 
to the housing. Ful ly seat the seal to the housing en
suring the seal is square to the housi ng when fitti ng. 

Remove the housing / tool assem bly from the press 
and placetool JD 550-1 aside. Place the output shaft 
to the front and lubricate the seal. Fit and align the 
seal housing assembly to the output shaft. Place a 
new bearing to the front and lubricate the bearing. 
Al ign the bearing to the output shaft assembly. 
Position a suitable block of wood to press fit a nd 
al ign the outhput shaft assem bly to the press / 
wooden block. Ensure that the flange securing 
studs do not rest on the press plate. 

Place the bearing replacer tool SL 7 to the output 
shaft / bea ring (Fig. 2). 
Press the bearing fully home and d isplace and re
move tool SL 7. Fit a new beari ng retaining colla rto 
the shaft assembly and fit and align tool SL 7 to the 
collar. 
Press the retaining collar fully home and displace 
and remove tool SL 7. 
Remove the output shaft assem bly from the press 
and fit a nd align the shims to the fi nal drive. 
Offer up the output shaft assem bly without the '0' 
ri ng seal. Fit and fully seat the asse mbly. Do not fit 
the securing bolts. 
Measure the gap between the beari ng housing a nd 
the casing. The correct gap is 0.003 to 0.005in 
(0.0762 to 0.1 27mm). 
If  the gap is correct, remove the shaft assembly, fit 
the '0' ring seal and refit the assembly to the casing. 
Fit and tighten the securing bolts. 
If the gap is incorrect, remove the shaft assembly 
and re-shim until the correct cleara nce is obtained. 

�: There should always be three shims behind 
the bearing. 

When the clearance is correct, fit the '0' ri ng seal 
and fit the assembly to the casing. Fit a nd tighten 
the securing bolts. 

Fit a magnetic dial test i ndicatorto the output flange 
and measure the end float (Fig. 3). 

... • 
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Fig. 3 
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lie FINAL DRIVE 
• 

The correct end float should be 0.001-O.00Sin. (this 
end float is pre-set, bui lt i nto the bearing). Ifthe end 
float is outside the given tolerances, the output shaft 
beari ng m ust be replaced. 
Reconnect the output shaft. Fit and tighten the se
curing bolts. 
Refit the road wheel.  
Ensure fixings / fastenings are torque tightened to 
the specified tolerances. 

DATA 

Bearing housing gap 0.003 to 0.OO5in (0.0762 to 
0. 127mmJ 
Output shaft end float 0.001 to 0.006in (0.0254 to 
0. 1524mmJ 

SERVICE TOOLS 

Bearing cone and cup replacer SL7 
Oil seal adaptor JD 550 -1 
Driver handle 18G 134 

OUTPUT SHAFT HOUSING OIL SEAL 

RENEW 51 .20. 19 

Remove the road wheel .  
Turn the d rive shaft for access to the fi rst securi ng 
nut ( 1 Fig. 1 )  a nd remove the drive shaft to final drive 
flange securing n ut. 
Turn the shaft for access and remove the remai ning 
nuts 

Place a suitable stand to the front. Reposition the 
d rive shaft from the flange and position the hub 
onto the sta nd. Ensure that the brake hose is not 
stressed. Displace and remove the spacer from the 
flange. U ndo and remove the fi rst output shaft se
curing bolt. Reposition the output flange for access. 
Repeat for the remaining securing bolts. 
Displace and remove the output shaft assembly and 
remove and d iscard '0' ring seal.  Clean the output 
shaft and final d rive faces. 
Fit the new '0' ring seal .  
Recon nect the output shaft. Fit and tighten the se
curing bolts. 
Refit the road wheel.  
E nsure fixings / fastenings are torque tightened to 
the specified tolerances. 

OUTPUT SHAFT END FLOAT 

CHECK 5 1 . 1 0.24 

Remove the road wheel. 
Fit and align the magnetic dial test i nd icator to the 
lower plate, repositioning the indicatorto the output 
shaft flange (Fig. 2). Using a suitable lever, check 
and note the output shaft end float. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FINAL DRIVE 

The correct end float should be 0.001-0.006in (this 
end float is pre-set, bui lt into the bearing). Ifthe end 
float is outside the given tolerances, the output shaft 
beari ng m ust be renewed 5 1 . 1 0.22. 
Refit the road wheel.  
Ensure fixings / fasteni ngs are torque tightened to 
the specified tolerances. 

DATA 

Output shaft end float 0.001 to O.OO6in (0.0254 to 
0. 1524mm) 
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.. 
TORQUE FIGURES 

Differential strut to top bracket 8D-100 Nm 
Differential strut top bracket to body 
45-55 Nm 
Differential strut to wishbone tie 85-105 Nm 
Drive shaft to differential 78-95 Nm 
Frame centre boss 92-112 Nm 
Frame outer bracket 92-110 Nm 
Frame to rear mounting 92-1 12 Nm 
Front mounting to axle carrier 22-28 Nm 
Fuel feed hose to pump (clip) 2.2-2.5 Nm 
Fuel pump feed hose to pump (union) 
1D-12 Nm 
Fuel pump mounting bracket to axle carrier 
7-10 Nm 
Lower mounting bracket to body 40-50 Nm 
Mounting bracket to drive unit 45-55 Nm 
Oil seal housing to differential 51-58 Nm 
Output shaft to differential 78-95 Nm 
Pendulum to differential mounting stud 
16D-200 Nm 
Propeller shaft to differential 95-105 Nm 
Rear brake caliper to carrier 31-40 Nm 
Road speed sensor mounting bracket 
22-28 Nm 
Road speed sensor to mounting bracket 
7-8 Nm 
Spring and damper to wishbone 160-200 Nm 
Stud differential nose 47-57 Nm 
Upper link mounting 92-1 12 Nm 
Wheel nut to wheel stud (steel wheel) 
65-85 Nm 
Wheel nut to wheel stud (alloy wheel) 
88-102 Nm 
Wishbone to drive unit 85-105 Nm 
Propeller shaft to drive flange 95-105 Nm 
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• 
DESCRIPTION 

STEERING 

CONTENTS 

OPERATION OPERATION PAGE 
NO NO 

CONTROL VALVE AND PINION U PPER SEAL . . . . . . . .  RENEW . . . . . . . . . . .  57 . 1 0.23 . . . . . .  57-1 5 
LOWER STEERING COLU M N  . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57.40.05 . . . . . .  57-09 
O UTER TRACK ROD BALL JOINT . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57.55.02 . . . . . .  57-1 3 
O UTER TRACK ROD BALL JOINT - VEHICLE SET . . . .  RENEW . . . . . . . . . . .  57.55.01  . . . . . . 57-1 3 
POWER STEERING OIL COOLER RETURN HOSE . . . .  RENEW . . . . . . . . . . .  57. 1 5. 1 6  . . . . . .  57-1 2 
POWER STEERING 
POWER STEERING OIL RESERVOIR . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57. 1 5.08 . . . . . .  57-1 3 
POWER STEERING PUMP . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57.20. 1 4  . . . . . .  57-1 0 
POWER STEERING PUMP CONTROL VALVE . . . . . . . .  RENEW . . . . . . . . . . .  57. 20. 1 6  . . . . . .  57-1 1 
POWER STEERING PU M P  DRIVE COU PLIN G  . . . . . . . .  RENEW . . . . . . . . . . .  57 .20.03 . . . . . .  57-1 1 
POWER STEERING PUMP FEED HOSE . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57. 1 5.20 . . . . . .  57-1 2 
POWER STEERING RACK . . . . . . . . . . . . . . . . . . . . . . . . . .  REN EW . . . . . . . . . . .  57. 1 0.01 . . . . . .  57-1 4 
POWER STEE RING RACK FEED H OSE . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57. 1 5. 2 1  . . . . . .  57-1 6 
POWER STEERING RACK GAITER . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57. 1 0.29 . . . . . .  57-1 7 
POWER STEERING RACK GAITER - VEHICLE SET . . .  RENEW . . . . . . . . . . .  67. 1 0.27 . . . . . .  57-1 7 
POWER STEERING RACK RETU RN HOSE . . . . . . . . . . .  RENEW . . . . . . . . . . .  57. 1 5.22 . . . . . .  57-1 6 
POWER STEERING RACK 
STEERING COLUM N  . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  ARRANGEMENT . . . . . . . . . . . . . . . . . . .  57-02 
STEERING COLUM N  LOCK . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57.40.28 . . . . . .  57-08 
STEERING COLU M N  U NIVERSAL JOINT . . . . . . . . . . .  RENEW . . . . . . . . . . .  57 .40.25 . . . . . .  57-07 
STEERING GEOMETRY . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57-03 
STEERING WHEE L - NON AIR BAG MODEL . . . . . . . . .  REN EW . . . . . . . . . . .  57.60.01 . . . . . .  57-03 
STEERING WHEEL - AIR BAG MODEL . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57.60.01 / 60 . .  57-03 
STEER.IN G  WHEEL PAD - NON AIR BAG MODE L  . . . .  RENEW . . . . . . . . . . .  57.60.03 . . . . . .  57-05 
STEERING WHEEL SPLl NE ADAPTOR RING . . . . . . . . .  RENEW . . . . . . . . . . .  57.60.05 

57.60.05 / 60 . .  57-18 
U PPER STEE RING COLU M N  . . . . . . . . . . . . . . . . . . . . . . .  REMOVE / REFIT 

FOR ACCESS . . . . . .  57.40.02 / 90 
57. 40.02 / 62 . .  57-05 

U PPER STEERING COLUM N  . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  57.40.02 
57.40.02 / 60 . .  57-05 

For Torque Figures see Section 06 and the Table at the end of this Section 
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STEERING " 

A. Lower column, carrying vibration absorber a nd u niversal joi nt 
B. Rubber gaiter with retaining rings (handed) 
C. U niversal joi nt, side assembly with cam bolt 

Steering Column Arrangement 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• 
STEERING GEOMETRY 

DATA 

STEERING 

Cam ber angle . . . . . . . . . . . . . . . . . . . . . . . . 0 to -0.50 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel al ignment . . . . . . .  O,Smm toe in +1- O,Smm 

Measurements to be taken with the underside ofthe 
front crossbeam 150,Smm above the ground. 

STEERING WHEEL - NON AIR BAG MODEL 

RENEW 57.60.01 

Open the driver's door. 
Centralize the road wheels and remove the ignition 
key. 
Remove the pad from the centre of the steeri ng 
wheel. 
Slacken the nut securing the wheel to the shaft, do 
not fu lly remove. 
Pul l  steering wheel (1 Fig. 1 )  to release from the 
shaft, remove the secu ri ng nut and steering wheel. 
Clean any old g rease from the shaft and apply a thin 
fi lm of new, clean grease. 
Remove the cancellation ri ng securing screws and 
remove the ring from the steering wheel. 
Fit the cancellation ri ng to the new steering wheel. 
Fit the new steering wheel to the shaft ensuring that 
it is in the straight ahead position. 
Fit and torque tighten the securing nut. 
Refit the steering wheel pad. 
Close the door. 

OILS I GREASES I SEALANTS 

Steering wheel shaft splines. A proprietary Multi
purpose, Lithium based grease. N.L.G.I. Con
sistency No. 2. 

STEERING WHEEL - AIR BAG MODEL 

RENEW 

Open the driver's door. 
Centralize the road wheels. 

57.60.01 I 60 

Release the tilt column lever and ti lt the steering col
umn ful ly down. 
Turn the steeri ng wheel (2 Fig. 1 )  900 and remove the 
a ir  bag securing n ut cover (black). 
U nscrew and remove the securing n ut. 
Turn the steering wheel 1 800 and remove a second 
securing nut cover. 
U nscrew and remove the securing n ut. 

Fig. 1 
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STEERING 

Turn the steeri ng wheel 90° and release the air  bag 
module arming cover from its position. 
Fit service tool JD 1 59 to torque screwdriver 1 8G 
681 .  
Turn the arming screw (4 Fig. 1 )  fu l ly anti-clockwise 
to its stop to disarm the module. 
Slide the air  bag module securing bolt cover and 
turn the arming screw to secure the cover. 
U nscrew the air  bag securing bolt. 
Remove the air  bag modu le. 
Centralize the road wheels a nd remove the ignition 
key. 

Slacken the nut securing the steeri ng wheel to the 
shaft, do not fu lly remove. 
Pul l  steering wheel to release from the shaft, re
move the securi ng nut and steering wheel. 
Clean any old grease from the shaft and apply a thin 
fi lm of new, clean grease. 
Remove the cancel lation ring securing screws and 
remove the ring from the steering whee l .  
Fit the cancellation ri ng to the new steering wheel. 
Fit the new steeri ng wheel to the shaft ensuring that 
it is in the straight ahead position. 
Fit and torque tighten the securing n ut. 
Turn the steering wheel to access the air  bag module 
securing bolt hole. 
Fit the air bag module to the steering wheel then fit 
and tighten the securing bolt to fu l ly seat the mod
u le. 
Using service tools JD 1 59 and 1 8G 681 ,  screw in the 
armi ng screw to arm the mod ule. 
Remove the service tools and close the arming 
screw cover. 
Turn the steeri ng wheel 90°. 
Fit and tighten the securing nut then fit the securing 
nut cover. 
Turn the steering wheel 1 80°. 
Fit and tighten the securing n ut then fit the secu ri ng 
nut cover. 
Release the tilt column lever and tilt the col umn to 
its final position. 
Close the door. 

OILS I GREASES I SEALANTS 

Steering wheel shaft splines. A proprietary Multi
purpose, Lithium based grease. N.L. G. I. Con
sistency No. 2. 
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Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• STEERING 

STEERING WHEEL PAD - NON AIR BAG 
MODEL 

RENEW 57.60.03 

Open the door. 
Remove the steering wheel centre pad. 
Remove the motif from the centre of the pad. 
Discard the pad. 
Fit the motif to the replacement pad. 
Fit the pad assembly to the steeri ng wheel. 
Close the door. 

UPPER STEERING COLUMN 

RENEW 57.40.02 
57.40.02 I 60 

REMOVE FOR ACCESS AND REFIT 57.40.02 I 90 
57.40.02 I 62 

Non Air Bag Model - (57.40.02) 

Disconnect the battery. 
Remove the d river's side dash l iner, 76.46. 1 1 . 
Remove the steering wheel, 57.60.0 1 .  
Remove the steering wheel spline adaptor ring, 
57.60.05. 
Disconnect the col umn switchgea r harness b lock 
connectors. 
U nscrew and remove the uppercolumn to universal 
joint securing nut and bolt ( item C, page 57-02). 
Displace and reposition the universal joint from the 
upper steering col umn. 
U nscrew and remove the col umn lower mou nting to 
lower mounting bracket securi ng nuts. 
Remove the column assembly from the vehicle and 
place safely i n  a clean work area on a workbench. 
Displace and remove the instrument i l lumination 
rheostat knob. 
U nscrew and remove the lower nacelle securing 
screws. Displace a nd remove the lower nacel le. 
U nscrew a nd remove the upper nacelle securi ng 
screws. Displace and remove the upper nacelle. 
Disconnect the ignition switch harness mUlti-plug 
at the switchgear mou nting bracket. 
U nscrew and remove the switchgear assembly to 
column securing bolts. Displace and remove the 
switchgear assembly. 
Using a suitable d rift, release and remove the col
umn lock shear bolts. Displace and remove the col
umn lock. 
Place col umn aside. Clean and check al l  parts prior 
to reassembly. 

Fit and al ign the column lock to the new col umn. 
Fit and tighten the col umn lock shear bolts. 
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STEERING 

Fit and align the switchgear assembly to the column 
then fit and tighten the secu ri ng bolts. 
Recon nect the ignition switch block con nector. 
Fit and align the upper nacelle to the col umn then fit 
and tighten the securing screws. 
Fit and align the lower nacelle to the column then fit 
and tighten the securing screws. 
Fit and ful ly seat the instru ment i l lumination rheo
stat knob. 
Fit and align the col umn assembly to the vehicle. 

Fit but do not fully tig hten the column u pper mount
ing to mounting bracket securing nuts. 
Fit and tighten the col umn lower mounting to 
mounting bracket securing bolts. 
Reposition and fit the lower universal joint to the 
upper steeri ng col umn. Fit and tighten the universal 
joi nt to col umn securing bolt. Ensure the universal 
joi nt is centra l ized. 
Align the column to the binacle and fu l ly tighten the 
u pper securing nuts. 
Reconnect the col umn switchgear ha rness block 
connectors. 
Refit the dashliner, 76.46. 1 1 .  
Refit the steering wheel spline adaptor ri ng, 
57.60.05. 
Refit the steering wheel, 57.60.01 . 
Reconnect the battery. 
Close the door. 

Note: Operation 57.40.02 / 90 is as above (57.40.02) 
but without stripping the following sub-as
semblies from the column.  Rheostat knob, 
lower and upper nacel le, ignition switch 
block connector, switchgear assembly and 
column lock. 

Air Bag Model - (57.40.02 I 60) 

Disconnect the battery. 
Follow i nstructions as given previously in  57.40.02. 

CAUTION: The air bag module must be disarmed 
(by removal) before the upper column 
is removed, 57.60.01 I 60. 

�: When carrying out the above operation, 
57.40.02 / 60, refer a lso to the fol lowi ng oper
ations, 76.46. 1 1 ,  57.60.01 / 60 and 57.60.05 / 
60. 

Reconnect the battery. 
Close the door. 

NmJl: Operation 57.40.02 / 62 is as above (57.40.02 
/ 60) but without stripping the following sub
assemblies from the column.  Rheostat 
knob, lower and upper nacel le, ignition 
switch block connector, switchgear assem
bly and column lock. 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 6  
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STEERING 

Reverse the removal procedure to reassem ble the 
steeri ng column ensuring that new steeri ng lock se
curing bolts are fitted. Lift the dash l iner into posi
tion engage the clip and secure with the screws. 

Nme: Alig n the footwell heater duct prior to secur-
ing the l iner with the screws. 

E nsuring that the steeri ng wheel is in the straight 
ahead position fit to the shaft. 
Fit and tighten the secu ri ng nut. 
Refit the steering wheel pad. 
Close the door. 

STEERING COLUMN UNIVERSAL JOINT 

RENEW 57.40.25 

Open the door. 
Centralize the steering wheel and remove the igni
tion key. 
Sl ide the plastic shroud back coveri ng the lower uni
versal joint. 
Remove the nut and bolt securing the universal joint 
to the lower column. 
Remove the nut and bolt securing the universal joint 
to the upper col umn . 
Remove the bolts secu ri ng the upper col umn lower 
bearing to mounting bracket. 
Reposition the i nner col umn to discon nect it from 
the universal joint. 
Remove the universal joint assembly. 
Remove the shroud from the joint. 
Fit the shroud to the replacement universa l joi nt. 
Fit and al ign the universal joint to the lower steering 
column. 
Fit but do not tighten the securing bolt and nut. 

Fit the universal joi ntto the upper col u mn and fit but 
do not tighten the securing bolt and nut. 
Align the lower bearing to the bracket and fit the se
curing bolts. 
Torque tig hten the universal joi nt to the column 
nuts and bolts. 
Sl ide the p lastic shroud back over the universal 
joi nt. 
Close the door. 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 57 - 7 



STEERING 

STEERING COLUMN LOCK 

RENEW 57.40.28 

Open the door. 
Centralize the road wheels a nd remove the ignition 
key. 
Remove the pad from the centre of the steeri ng 
wheel. 
S lacken the nut securing the wheel to the shaft, do 
not fully remove. 
Pul l  the steering wheel to release from the shaft, re
move the securing nut and steeri ng wheel. 
Remove the cancellation boss secu ri ng screws and 
remove the boss. 
Remove the instrument i l lumination rheostat knob 
and the screws securing the lower nacelle remove 
the nacel le. 
Remove the screws securing the upper nacelle and 
remove the nacelle. 
Using a suitable punch remove the steeri ng column 
lock bolts and remove the col umn lock / switch as
sembly from the col umn. 
Release the ignition switch retaining tags. 
Remove the ratchet strap securing the harness. 

Disconnect the switch harness multi plug and dis
card the lock. 
Reverse the removal procedu re to reassemble / fit 
the steering lock assembly and steeri ng col umn en
suring that new steeri ng lock securing bolts are 
fitted. 
Lift the dash l iner into position, engage the clip and 
secure with the screws . 

.Note: Align the footwell heater duct prior to secur-
i ng the l iner with the screws. 

Ensuring that the steering wheel is in the straight 
ahead position, fit to the shaft. 
Fit and tighten the securing nut. 
Refit the steering wheel pad. 
Close the door. 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 8  
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" STEERING 

LOWER STEERING COLUMN 

RENEW 57.40.05 

Open the door. 
Centra lize the steeri ng wheel and remove the ign i 
tion key. 
Sl ide the plastic shroud back coveri ng the lower uni
versal joint. 
Remove the nut and bolt securi ng the universal joint 
to the lower column. 
Open the bonnet. 
Remove the nut and bolt secu ri ng the lower column 
to the steering rack pinion, note the position of the 
clamp hole and remove the lowercolumn assembly. 
Remove the plastic col lar and recoverthe spri ng and 
fu rther plastic collar from inside the vehicle. 
Fit the plastic col lar to the lower steering col umn, 
position the assembly through the floor and then fit 
to the steeri ng rack pinion, ensuring that the clamp
ing bolt holes l ine up. 
Fit and tighten the nut a nd bolt securing the lower 
column to the steeri ng rack pi nion . 

From inside the vehicle fit the spring and plastic col
larto the lower shaft. Remove the bolts securi ng the 
upper col umn lower bearing. 
Connect the universal joint to the lower col umn, fit 
the nut and bolt but do not tighten. 
AI ig n the lower bea ri  ng to the b racket a nd fit the se
curing bolts. 
Tighten the universal joint to the lower col umn nut 
and bolt. 
Sl ide the plastic shroud back over the universal 
joint, reposition the outer plastic collar and close the 
bonnet. 
Close the door. 
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STEERING 

POWER STEERING PUMP 

RENEW 57.20. 14 

Open the bonnet. 
Place a suitable drain tray in position and slacken 
the cl ip securing the reservoi r  hose to the pump. 
Disconnect the hose from the pump. 
Fit a plug to the hose. 
Slacken the union securing the rack feed hose to the 
pump and disconnect the hose. 

Al low the pump and hose to drain.  
Discard the '0' ring and fit a suitable plug to the 
hose. 
Remove the bolts (1 Fig. 1 )  securing the pump 
assembly to the engine and remove the pump 
assembly. 
Remove the drive cou pling (2 Fig. 1 )  from the pump. 
Fit service tool JD 1 1 9 to a vice. 
Using service tool 1 8G 1 445 fit but do not tighten the 
nut and bolt to JD 1 1 9 (nut hexagon u nder tool with 
body of nut through the tool) .  
Fit but do not tighten the clamp bolts to the drive 
dog, assemble the pump to the tool and engage the 
clamp bolts in the slots of service tool JD 1 1 9. 
Fina l ly tighten the clamp bolts and nuts. 

Usi ng the service tool press the pump from the drive 
dog. 
Remove the assembly from the vice. 
Remove the clamp bolts / nuts and the tool bolt from 
the pump. 
Remove the d rive dog from the tool. 
Remove the bolts securing the pump to the mount
ing, and remove the casing from the pump. 
Reverse the removal proced ure to refit the pump. 
Top up the reservoi r  and b leed the system. 
Fit the reservoir  cap. 
Close the bonnet. 

DATA 

SERVICE TOOLS 

Power steering pump drive dog 
remover / adaptor JO 1 19 
Power steering pump drive dog 
remover / replacer 18G 1445 

OILS I GREASES I SEALANTS 

Power steering reservoir. Oexron 110 or liE 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 1 0 
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• STEERING 

POWER STEERING PUMP CONTROL 
VALVE 

RENEW 57.20. 16 

Open the bonnet. 
Jack up the front of the vehicle and place on stands. 
Place a drain tin beneath. 
From above, slacken the union nut securing the 
hose to the pump, disconnect and remove the hose. 
Discard the '0' ri ng and fit a plug to the pump. 
Fit a plug to the hose. 

Remove the control valve and spri ng. 
Clean the components and check for wear. 
Fit the spring to the control valve bore, lubricate the 
control valve and fit to the pump. 
Fit a new '0' ring to the union and fit to the pump. 
Reverse the removal procedure to refit the hose en
suring that new '0' rings are fitted priorto assembly 
of the hose. 
Lower the vehicle from the stands. 
Remove the reservoir cap, top up the reservoir and 
bleed the system. 
Fit the reservoi r  cap. 
Close the bonnet. 

OILS I GREASES I SEALANTS 

Power steering reservoir. Dexron 110 or liE 

POWER STEERING PUMP DRIVE COUP
LING 

RENEW 57.20.03 

Open the bonnet. 
Removethe bolts (1 Fig. 1 )  securing the power steer
ing pump (2 Fig. 1 )  to the engine. 
Displace the pump from its mou nted position a nd 
remove the drive coupling (3 Fig. 1 ). 
Fit the replacement cou pling to the drive shaft dog, 
position the the pump and engage the drive dog 
onto the coupl ing, fit and tighten the securing bolts. 
Close the bonnet. 

Fig. 1 
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STEERING 

POWER STEERING PUMP FEED HOSE 

RENEW 57.15.20 

Open the bonnet. 
Remove the reservoir cap and place a drain ti n in 
position below the hose. 
Slacken the cl ip securing the hose to the pu mp. Dis
connect the hose from the pump and a l low to drain. 
Fit a b lanking p lug to the pump. 
Slaken the cli p securing the hose to the reservoir. 
Remove the cl ips and hose. 

Reverse the removal procedu re to refit the replace
ment hose. 
Top up the reservoir and bleed the system. 
Fit the reservoir cap. 
Close the bonnet. 

OILS I GREASES I SEALANTS 

Power steering reservoir. Oexron 110 or liE 

POWER STEERING OIL COOLER RETURN 
HOSE 

RENEW 57.15 .16 

Open the bonnet. 
Remove the reservoir cap, and place a drain tin in 
position below the hose. 
U nclip the hose from the chassis c l ip, slacken the 
union securi ng the hose to the oi l  cooler, disconnect 
the hose and al low to drain. 
Discard the '0' ring, fit a plug to the oil cooler, 
slacken the cl ip securing the hose to the reservoir 
and remove the hose. 
Reverse the removal procedu re to fit the replace
ment hose. 
Top up the reservoir and bleed the system. 
Fit the reservoir cap. 
Close the bonnet. 

OILS I GREASES I SEALANTS 

Power steering reservoir. Oexron 110 or liE 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 1 2 August 92 



• STEERING 

POWER STEERING OIL RESERVOIR 

RENEW 57.15.08 

Open the bonnet. 
U nscrew and remove the air  conditioning low pres
sure hose to reservoir mou nti ng bobbin securing 
nut. Displace the hose cl ip from its mounting and re
position. 
U nscrew and remove the ride level reservoi r  mount
ing nut. Displace the reservoir  from the front mount 
and combined rear mounting a nd reposition. 
Reposition the low pressu re air conditioning hose 
for access. 
Displace the power steeri ng reservoi r  (Fig. 1 )  from 
its mounting studs and reposition. 
Place a suitable container to the reservoi r at the 
pump feed outlet. Slacken the outlet hose to pump 
securing cl ip then remove the reservoir cap. 
Carefully disconnect the feed hose from the reser
voir  and al low to drain i nto the container. Raise the 
rear of the reservoi r  to aid this operation. Fit blank
i ng plugs to the reservoir  a nd hose. 
Disconnect and blank the return hose from the res
ervoir. Remove the reservoir. Remove the reservoir  
mounting bobbins. 
Reverse the removal procedure to fit the replace
ment reservoir. 
Top up the reservoir and b leed the system. Fit the 
reservoir cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Power steering reservoir DexTon liD OT liE 

OUTER TRACK ROD BALL JOINT 

RENEW 
RENEW VEHICLE SET 

Raise the vehicle on a ramp. 

57.55.02 
57.55.01 

Slacken the track rod end to steering arm locknut ( 1  
Fig. 2 ) . 
Remove the nut securing the track rod end (2 Fig. 2 )  
to the steering arm (3 Fig. 2) .  
Using service tool JD 1 00 (1  Fig.  3) break the taper 
between the steering arm and the track rod end. 
Remove the track rod end (2 Fig. 3) from the steering 
arm (count the turns). 
Fit the replacementtrack rod to the steeri ng arm (the 
same a mount of turns as the one removed). 
Fit a nd tighten the nut securing the track rod to the 
steering arm. 
Tighten the locknut. 
Repeat the procedure for the other track rod. 
Lower the ramp, check and adjust as necessary the 
front steering geometry. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 57 - 1 3 
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SERVICE TOOLS 

Ball joint separator JD 100 

STEERING GEOMETRY 

STEERING 

Cam ber angle . . . . . . . . . . . . . . . . . . . . . . . .  0 to -0.50 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel al ignment . . . . . . .  O,Smm toe in +/_ O,Smm 

Measurements to be taken with the underside of the 
front crossbeam 1 50,Smm above the ground. 

POWER STEERING RACK 

RENEW 57.10.01 

Open the door. 
Centralize the steeri ng wheel and remove the igni
tion key. 
Close the door, open the bonnet and raise the ve
hicle on a ramp. 
Remove the n ut secu ri ng the track rod end to the 
steeri ng arm. 
Using service tool JD 1 00 break the taper between 
the steering arm and the track rod end. 
Remove the bolt ( 1  Fig. 1 )  and nut (2 Fig. 1 )  secu ri ng 
the lower column (3 Fig. 1 )  to the steering rack pin
ion (4 Fig . 1 ) . 

Place a suitable d rain tray below the steeri ng rack 
pinion. 
Slacken the union securing the feed hose to the 
steering rack a nd d iscon nect the pipe. 
Drain the steeri ng system and fit suitable plugs to 
the pi pes. 
S lacken the union nut securing the return p ipe to the 
steeri ng rack and disconnect. 
Al low the pipe to d rain a nd fit a suitable plug to the 
pipe. 
Slacken the nuts and bolts (1 Fig. 2) secu ring the rack 
(2 Fig. 2) to the front crossmember. 

Disconnect the lower column from the rack pinion. 
Remove the rack securing nuts and bolts. 
Remove the rack a nd col lect the spacing washers. 
Remove the access pi ug in the replacement rack a nd 
fit service tool JD 1 20 (1  Fig . 3), check that the rack 
is centralised, remove the tool and fitt he p lug. 
Reverse the remain ing removal procedure to fit the 
replacement rack. 
Lower the ramp. 
Top up the reservoi r  and b leed the system. 
Fit the reservoir cap. 
Close the bonnet. 

(/ 

Fig. 1 

Fig. 2 

Fig . 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 1 4 
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• STEERING 

SERVICE TOOLS 

Steering rack alignment pin JD 120 
Ball joint separator JD 100 

STEERING GEOMETRY 

Cam ber angle . . . . . . . . . . . . . . . . . . . . . . . .  0 to -0.50 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel al ignment . . . . . . .  O,Smm toe in +/_ O,Smm 

Measurements to be taken with the underside of the 
front crossbeam 150,Smm above the ground. 

OILS / GREASES / SEALANTS 

Power steering reservoir. Dexron 110 or liE 

CONTROL VALVE AND PINION UPPER 
SEAL 

RENEW 57.10.23 

Open the door. 
Remove the bolts securing the upper steering col
umn lower bearing to the bracket. 

Open the bonnet. 
Mark the relationship between the lower column 
and the pinion, remove the nut and bolt (1  F ig.  1 )  se
curing the lower col umn (2 Fig. 1 )  and pinion (3 Fig. 
1 ) .  
Disconnect the lower column from the pinion. 
Remove the bolts (4 Fig. 1 )  securing the pinion cover 
plate (5 Fig. 1 ), remove the outer seal cover plate and 
shims. 
Place a d rain tray in position, remove and discard 
the seal '0' ring and PTFE seal. 

Fit the new '0' ring and seal to the pi nion ( inner 
groove to rack). 
Clean the shims cover plate and mating faces. 
Align and fit the shims and cover plate, secure with 
the bolts. 
Fit the outer seal to the pinion shaft. 
Remove the drain tray a nd reconnect the lower col
umn to the pinion. 
Fit and tighten the securing nut and bolt. 
Align the u pper steering col umn lower bearing to 
the bracket and secu re with the bolts. 
Remove the reservoir  cap, top up the reservoi r  and 
b leed the system. 
Fit the reservoi r cap. 
Close the bonnet. 
Close the door. 

OILS / GREASES / SEALANTS 

Power steering reservoir. Dexron 110 or liE 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 57 - 1 5 



STEERING 

POWER STEERING RACK FEED HOSE 

RENEW 57.1 5.21 

Open the bonnet. 
Jack up the front of the vehicle and p lace on stands. 
Place a dra in  tin beneath and slacken the union se
curing the feed hose to the steering rack. 
Disconnect the hose from the rack and al low to 
drain.  Discard the '0' ring then fit p lugs to the rack 
and hose. 
Slacken the union securing the return hose to the 
rack and drain the hose. Disca rd the '0' ring then fit 
plugs to the rack and hose. 
Remove the screw securing the hose to the block 
clamp. 
From above: 
Slacken the union nut securing the hose to the 
pump, d isconnect and remove the hose. 
Discard the '0' ri ng and fit a plug to the pump. 
From below: 
Remove the hose assem bly and the hose clamp. 
Reverse the removal procedu re to refit the replace
ment hose ensu ring that new '0' rings are fitted 
prior to assembly of the hose. 
Lower the vehicle from the stands. 
Remove the reservoir cap, top up the reservoir and 
bleed the system. 
Fit the reservoir cap. 
Close the bonnet. 

POWER STEERING RACK RETURN HOSE 

RENEW 57.15.22 

Open the bonnet. 
Jack up the front of the vehicle and place on stands. 
Place a drain tin beneath and slacken the union se
curing the hose to the steering rack. 
Disconnectthe hose from the rack and al low to drain 
and d iscard the '0' ring. 
Fit plugs to the rack and the hose, move the drain 
tray and slacken the union securing the hose to the 
oi l  cooler. 
Disconnect the hose from the cooler and a l low to 
drain.  
Discard the '0' r ing and fit a plug to the oil cooler. 
From above, uncl ip  and remove the hose from the 
chassis. 
Fit the replacement hose and secu re to the chassis 
with the cl ip. 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 1 6 August 92 



• STEERING 

Fit a new '0' ri ng to the hose, remove the plug from 
the cooler, connect the hose to the cooler a nd 
tighten the union. 
Remove the plug from the steering rack, fit a new '0' 
ring to the hose, connect the hose to the rack a nd 
tighten. 
Lower the vehicle from the stands. 
Remove the reservoir cap, top up the reservoir  a nd 
bleed the system. 
Fit the reservoir  cap. 
Close the bonnet. 

OILS I GREASES I SEALANTS 

Power steering reservoir Dexron liD or liE 

POWER STEERING RACK GAITER 

RENEW 
RENEW VEHICLE SET 

Raise the vehicle on a ramp. 

57.10.29 
57.10.27 

Slacken the track rod end to steeri ng a rm locknut. 
Remove the nut securing the track rod end to the 
steering arm. 
Usi ng service tool JD 1 00 (1 Fig. 1 )  break the taper 
between the steering arm and the track rod end (2 
Fig. 1 ). 
Remove the track rod end from the steeri ng arm 
(count the turns). 
Note the position and remove the track rod end lock
nut. 
Place a suitable drain tray in pOSition below gaiter, 
cut the 'Oetika' clips securi ng the rack gaiter a nd 
remove the gaiter from the rack. 
Fit the replacement gaiter to the steering rack a nd 
secure the i nner end ofthe gaiterwith the new 'Oeti
ka' c l ip. 
Position the track rod end poi nting upwards a nd 
using a suita ble appl icator fi l l  the gaiterwith oil (see 
DATA) and secure the outer end ofthe gaiter with an 
'Oetika' Clip. 
Fit the track rod end lock nut to its noted position, fit 
the track rod to the steeri ng arm (the same amount 
of turns as the one removed).  

Fit a nd tig hten the nut securing the track rod to the 
steering arm. 
Tighten the locknut. 
Repeat the procedure for the other gaiter. 
Lower the ramp, check and adjust as necessary the 
front steering geometry. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 57 - 1 7 



SERVICE TOOLS 

Ball joint separator JO 100 

STEERING GEOMETRY 

STEERING 

Camber angle . . . . . . . . . . . . . . . . . . . . . . . . 0 to -0.50 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel al ignment . . . . . . . O,Smm toe in +/_ O,Smm 

Measurements to be taken with the underside of the 
front crossbeam 150,Smm above the ground. 

OILS / GREASES / SEALANTS 

Steering rack gaiter 0, 19 litres +/_ 10% oil to E.I.23 
Section 10 (SAE BOW-90}. 

STEERING WHEEL SPLlNE ADAPTOR 
RING 

RENEW NON AIR BAG MODEL 
RENEW AIR BAG MODEL 

Non Air Bag Model 

Open the driver's door. 
Remove the steering wheel 57.60.01 .  

57.60.05 
57.60.05 / 60 

Place a suitable pul ler to the spline adaptor ring. 
Locate the puller legs behind the spline ada ptor 
ri ng. lighten the pul ler screw to release the adaptor 
from the column splines. 
U nscrew the puller screw thread and remove the 
pul ler. 
Remove the adaptor ring. 
Clean the column splines and apply a thin fi lm of 
new, clean grease. 
Fit and al ign the new adaptor ring. Refit the steering 
wheel 57.60.0 1 .  
Close the door. 

Air Bag Model 

Open the driver's door. 
Remove the steeri ng wheel 57.60.01 / 60. 
Remove / refit the spline adaptor ring, as in 57.60.05, 
above. 
Fit a nd al ign the new adaptor ring. Refit the steeri ng 
wheel and air bag module 57.60.01 / 60 
Close the door. 

For Torque Figures see Section 06 and the Table at the end of this Section 
57 - 1 S 
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TORQUE FIGURES 

High pressure hose - hose to pump 14mm 
RHO. 19-23 Nm 
High pressure hose - hose to pump 14 mm 
LHO. 19-23 Nm 
High pressure hose - hose to rack 16mm RHO. 
19-23 Nm 
High pressure hose - hose to rack 16mm LHO. 
19-23 Nm 
High pressure hose - hose to rack 16 mm 
19-23 Nm 
Lower column to bracket 24-30 Nm 
Lower column to steering rack 19-24 Nm 
Lower column to universal joint 24-30 Nm 
Lower column to upper column 20-22 Nm 
Low pressure hose - hose to oil cooler 
19-23 Nm 
Low pressure hose clip - oil reservoir to pump 
2.5-3.5 Nm 
Low pressure hose - rack to oil cooler 
19-23 Nm 
Low pressure hose(s) clip(s) - hose(s) to oil 
reservoir 2.5-3.5 Nm 
Low pressure hose clip - oil reservoir to pump 
2,5-3,5 Nm 
Nacelle lower 2-3 Nm 
Nacelle upper 2-3 Nm 
Oil reservoir to valance 5-7 Nm 
Outer ball joint to steering arm 61� Nm 
Pinion cover plate 10 Nm 
Pipe clip to crush tube 3-4 Nm 
Power steering pump housing to adaptor plate 
23-27 Nm 
Power steering pump to adaptor 49-54 Nm 
Power steering pump to power steering pump 
housing 49-54 Nm 
Rack fixing bracket to crossbeam 26-29 Nm 
Steering arm to track rod lock nut 52� Nm 
Steering wheel to steering shaft 35-45 Nm 
Upper support bracket-upper mounting 
bracket 20-22 Nm 
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FRONT SUSPENSION 

CONTENTS 

DESCRIPTION OPERATION OPERATION PAGE 
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ANTI ROLL BAR LINK ARM . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60. 1 0.02 . . . . . . 60�3 
ANTI ROLL BAR RUBBER . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60. 1 0.04 . . . . . .  6O�4 
BALL JOINT-LOWE R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60. 1 5.03 . . . . . .  60-1 1 
BALL JOINT-UPPER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 60. 1 5.02 . . . . . .  60-1 2 
FRONT SUSPENSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ARRANGEMENT . . . . . . . . . . . . . . . . . . . 60�2 
FRONT SUSPENSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . . 60�2 
HUB ASSEM BLy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60. 25.01 . . . . . .  60�4 
H U B  BEARING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60.25. 1 6  . . . . . .  60�7 
HUB BEARING END FLOAT . . . . . . . . . . . . . . . . . . . . . . . .  CHECK / ADJUST . .  60.25. 1 2  . . . . . .  60�6 
HUB OIL SEAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60.25. 1 7  . . . . . .  60�9 
ROAD SPRING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60.20.0 1 . . . . . .  60-1 7 
ROAD SPRING PAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 60.20.03 . . . . . .  60-1 8 
SHOCK ABSORBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  60.30.02 . . . . . .  60-1 0 
LOWE R WiSHBONE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STRIP / REBUILD . . .  60.35.22 

60.35.23 . . . . . .  60-1 3 
U PPER WISHBONE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STRIP / REBU ILD . . .  60.35.1 8  

60.35. 1 9  
60.35.20 . . . . . . 60-1 6 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 60 - 1  



FRONT SUSPENSION 

DESCRIPTION 

FRONT SUSPENSION " 

The front suspension is independent and consists of unequal length upper and lower wishbones (ar
ranged to provide an anti-dive effect u nder braki ng), steel coil springs, telescopic hyd rau lic dampers and 
an anti-rol l  bar. 

Al l suspension (except the damper) and engine loads are fed into a pressed steel crossbeam which is iso
lated from the body by rubber bushes. This mounting method a l lows the necessary a mount of com
pliance. 

The degree of castor and camber a re factory set a nd are not adjustable. 

A single forging forms the vertical l ink and steeri ng a rm. Cast i ron hubs rotate on twi n tapered rol ler bea r
i ngs. 

General Arrangement 

For Torque Figures see Section 06 and the Table at the end ofthis Section 
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" FRONT SUSPENSION 

ANTI - ROLL BAR 

RENEW 60.10.01 

Jack up the vehicle, support with axle stands. 
Remove the nuts and bolts ( 1 ,2 Fig. 1 )  securing the 
rol l  bar (3 Fig. 1 )  to the front crossmember (4 Fig. 1 ). 
Remove the rol l  bar clamp plates (5  Fig. 1 ). 
Remove the nuts ( 1  Fig. 2) securing the lower l ink 
arm (2 Fig. 2) and remove the roll  bar assembly (3 
Fig. 2).  
Remove the mounting rubbers (S Fig. 1) and discard 
the rol l  bar. 

Fit mounting rubbers to the new roll bar. 
Fit the l ink arms, fit and tighten the securing nuts / 
bolts. 
Al ig n the assembly to the vehicle, locate the l ink 
arms. Fit and tighten the l ink a rm securing nuts. 
Align the rol l  bar clamp plates, fit and tighten the se
curing nuts / bolts. 
Remove the axle stands and lower the vehicle. 

ANTI - ROLL BAR LINK ARM 

RENEW 60.1 0.02 

Slacken off the front road wheel nuts 1/4 turn each. 
Jack up the vehicle, support with axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, remove the remaining wheel nuts. 
Remove the road wheel / tyre assembly. 
Remove the l ink arm lower securing nut ( 1  Fig. 3). 
Remove the link a rm upper securing nut (2 Fig. 3). 
Remove the l ink arm (3 Fig. 3) from first, the upper 
securing bolt, then the lower securi ng bolt. 
Fit the new link a rm to the lower securing bolt. 
Position the l ink arm over the upper securing bolt. 
Fit and tighten the upper and lower nuts. 
Refit the road wheel assembly, fit and tighten the 
wheel nuts. 
Remove the axle stands and lower the vehicle. 
Re - check the wheel nut torque. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

ANTI - ROLL BAR RUBBER 

RENEW 60.10.04 

Jack up the vehicle, support with axle stands. 
Remove the nuts and bolts ( 1 ,2 Fig. 1 )  securing the 
roll bar (3 Fig. 1 )  to the front crossmem ber (4 Fig. 1 ). 
Remove the roll bar clamp plates (5 Fig. 1 ). 
Remove the mounting rubbers (6 Fig. 1 ).  
Fit the new mounting rubbers to the roll bar. 
Al ign the roll bar clamp plates, fit and tighten the se
curing nuts / bolts. 
Remove the axle stands and lower the vehicle. 

HUB ASSEMBLY 

RENEW 60.25.01 

NJWl: Priorto carrying outthe proced ure, a n  absor
bent cloth should be placed around the 
brake fluid reservoir cap to avoid any possi
b le seepage of fl uid. 

Slacken off the front road wheel nuts 1/4 tu rn each. 
Jack up the front ofthe vehicle and support with axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remai ni ng wheel nuts. 
Remove the road wheel / tyre assembly. 
Displace and remove the brake cal iper anti-squeal 
spring (1 Fig. 2).  
Disconnect the brake pad wear sensor block con
nector (2 Fig. 2).  
Remove the cal iper securing bolt dust caps, then re
move the socket head securing bolts (3 Fig. 2). 
Remove the ca l iper from the carrier and safely se
cure the cal iper to one side. 

Note: Ensure the caliper is placed where the brake 
hose a nd harnesses a re not stressed. 

Displace a nd remove the brake pads (4 Fig. 2). 

WARNING: BRAKE PAD I LINING DUST CAN CON
TAIN ASBESTOS WHICH, IF INHALED, 
CAN DAMAGE YOUR HEALTH. AL
WAYS USE A VACUUM BRUSH TO RE
MOVE DRY BRAKE PAD I LINING 
DUST. NEVER USE AN AIRLINE. 

E nsure the brake caliper p iston is fully retracted a nd 
remains in  that position until the pads are refitted. 
Cut and remove the carrier securing bolt lockwire. 
U nscrew the securing bolts and remove the carrier. 
U nscrew the securing srew a nd remove the disc. 
Prise of the hub grease cap (1 Fig. 3). 
Remove the hub nut split pin and cover (2, 3 Fig. 3). 
Remove the hub nut and '0' washer. Carefully re
move the hub assembly (4 Fig. 3) from the stub axle 
shaft. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FRONT SUSPENSION 

Remove the outer bearing (6 Fig. 1 )  from the hub. 
Using a suitable punch, remove the inner (5 Fig. 1 )  
and outer ( 2  Fig. 1 )  bea ring tracks. 
Remove the inner bearing (3 Fig. 1 )  from the stub 
axle shaft, then, using a suitable pry bar, remove and 
d iscard the hub seal (4 Fig. 1 ). 
Clean a l l  com ponents and examine for wear and 
damage. Replace as necessary. 
Refit the i nner bearing track to the new hub using 
service tool 1 8G 1 34 and adaptor JO 550 - 5 / 1 . 
Refit the outer bearing track to the new hub using 
service tool 1 8G 1 34 and adaptor JO 550 - 5 / 2. 
Fitthe outer bearing to the hub. Fit the inner bearing 
and a new seal to the stub axle shaft (60.25. 17) .  
Pack the hub bearings and coat the stub axle shaft 
with g rease. 

�: Lubricate the new hub seal and ensure 
grease is applied to al l  the seal l ips. 

Fit the new hub seal to service tool JO 179 (Fig. 2 ). 
Using tool J O  1 79, drift the seal fu l ly onto the stub 
axle shaft (Fig. 3). 
Place the inner bearing onto the shaft and ensure it 
is pushed ful ly up to the new hub seal.  
Fit and ful ly seat the hub assembly, outer bearing 
and '0' washer to the stub axle. Fit, but do not 
tighten, the securing nut. 
Set the hub end float by the method and to the toler
ances quoted in operation 60.25.1 2 . 
After setting, refit the grease cap. 
Refitthe complete brake assembly; d isc, carrier, ca li
per, pads and all mUlti-plugs and connectors. 
Refit the road wheel.  Lower the vehicle from the 
axle stands and torque tighten the wheel n uts. 
Pump the brake pedal to central ize the pads. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKES WILL NOT OPERATE EFFI
CIENTLY UNTIL THE PADS ARE COR
RECTLY POSITIONED. 

Remove the a bsorbent cloth from a round the brake 
fluid reservoir cap, ensuring the a rea is clean and 
d ry. 

DATA 

Front hub to stub axle end float see 60.25. 12 
Front brake disc run out O.OO4in maximum 
Front brake disc run out (parallelism) O.OO5in maxi
mum 

SERVICE TOOLS 

Driver handle 1BG 134 
Adaptor JD 550 - 5 /  1 
Adaptor JD 550 - 5 / 2  

OILS I GREASES I SEALANTS 

Hub bearings / cap Shell Retinax A 
Seal lip cavities Shell A/vania 3 

6 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 60 - 5  
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FRONT SUSPENSION 

HUB BEARING END FLOAT 

CHECK AND ADJUST 60.25.12 

Slacken off the road wheel nuts 1/4 turn each. 
Jack up the front ofthe vehicle and support with axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Prise off the hub grease cap ( 1  Fig. 1 ) . 
Remove the hub nut split pin and cover (2,3 Fig. 1 ). 
Tig hten the nut to obtain the correct end float (see 
DATA). To do this, proceed as follows: 

�: To check the end float, ensure the hub 
assembly turns unobstructed. If necessary, 
carefu lly prise back the brake pads to rel ieve 
any obstruction. 

Fit a magnetic base Dial Test Indicator (DTI) to the 
hub (Fig. 2). 
Grasp the hub unit. Fi rmly pul l  and push the unit, 
osci l lating at the same time, to determine the DTI 
end float reading. 
Adjust the hub nut as necessary. 
If possible a Iways try to achieve the mid-point of the 
tolerance. 
When set, al ign the hub nut cover with a new split 
pin. When the new split pin is fitted, ensure the end 
float is re-checked using the DTI gauge (Fig. 2). 
If necessary, re-adj ust using the same method, unti l 
the end float is correct. 
Always finish the adjustment by checking with a DTI 
gauge. 
Always ensure the end float is within the l imits 
quoted. 

Refit the grease cap. 
Refit the road wheel. 
Lower the vehicle from the stand. 

DATA 

Front hub to stub axle end float 0,0762 to O,0254mm 
(0.003 to 0.001in (mid pOint O,0508mm (O.OO2inJ) 
Front brake disc run out 0.OO4in maximum 
Front brake disc run out (parallelism) O.OO5in maxi
mum 

OILS I GREASES I SEALANTS 

Hub bearings / cap Shell Retinax A 

Fig. 1 

160 102 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HUB BEARING 

RENEW 

FRONT SUSPENSION 

60.25.16 

�: Priorto carrying outthe procedure, a n  absor
bent cloth should be placed around the 
brake fluid reservoir cap to avoid any possi
ble seepage of fluid. 

Slacken off the front road wheel nuts 1/4 turn each. 
Jack up the front ofthe vehicle and support with axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel / tyre assembly. 
Displace and remove the brake cal iper anti-squeal 
spring ( 1  Fig. 1 ). 
Disconnect the brake pad wear sensor block con
nector (2 Fig. 1 ). 
Remove the caliper securing bolt dust caps, then re
move the socket head securing bolts (3 Fig. 1 ) . 
Remove the cal iper from the carrier and safely se
cure the caliper to one side. 

�: Ensure the caliper is placed where the brake 
hose a nd harnesses a re not stressed. 

Displace a nd remove the brake pads (4 Fig.  1 ) . 

WARNING: BRAKE PAD I LINING DUST CAN CON
TAIN ASBESTOS WHICH, IF INHALED, 
CAN DAMAGE YOUR HEALTH. AL
WAYS USE A VACUUM BRUSH TO RE
MOVE DRY BRAKE PAD I LINING 
DUST. NEVER USE AN AIRLINE. 

E nsure the brake caliper p iston is fu l Iy retracted a nd 
remains in that position until the pads are refitted. 
Cut and remove the carrier securing bolt lockwire. 
U nscrew the securing bolts and remove the carrier. 
U nscrew the securing screw and remove the disc. 
Prise of the hub grease cap ( 1  Fig. 2).  
Remove the hub n ut split pin and cover (2, 3 Fig. 2). 
Remove the hub n ut and '0' washer. Careful ly re
move the hub assembly (4 Fig. 2 )  from the stub axle 
shaft. 
Remove the outer bearing (6 Fig .  3) from the hub. 
USing a suitable punch, remove the inner (5 Fig. 3) 
and outer (2 Fig. 3) bearing tracks. 
Remove the inner bearing (3 Fig. 3) from the stub 
axle shaft, then, using a suitable pry bar, remove a nd 
discard the hub seal (4 Fig. 3). 
Discard the worn bearings and replace with new, to
gether with any other worn or damaged compo
nents that need replacement. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 60 - 7  
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FRONT SUSPENSION 

Fit a new inner bea ring trackto the hub using service 
tool 18G 1 34 and adaptor JO 550 - 5 / 1 . 
Fit a new outer bearing trackto the hub using service 
tool 1 8G 1 34 and adaptor JO 550 - 5 / 2. 
Fit the new outer bearing to the hub. Fit the new 
inner beari ng and a new seal to the stub axle shaft 
(60.25. 1 7). 
Pack the hub bearings and coat the stub axle shaft 
with grease. 

Note: Lubricate the new hub seal and ensure 
grease is applied to a l l  the sea l l ips. 

Fit the new hub seal to service tool JO 179 (Fig. 1 ). 
Using tool J O  1 79, drift the seal fully onto the stub 
axle shaft (Fig. 2). 
Place the inner bearing onto the shaft and ensure it 
is pushed fu l ly up to the new hub seal .  
Fit and fu l ly seat the hub assembly, outer bearing 
and '0' washer to the stu b axle. Fit, but do not 
tighten, the securing nut. 
Set the hub end float by the method and to the toler
ances quoted in operation 60.25. 1 2. 
After setting, refit the grease cap. 
Refitthe complete brake assembly; d isc, carrier, ca li
per, pads a nd al l  multi-plugs a nd connectors. 
Refit the road wheel. Lower the vehicle from the 
axle stands and torque tighten the wheel nuts. 
Pump the brake pedal to centra lize the pads. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKES WILL NOT OPERATE EFFI
CIENTLY UNTIL THE PADS ARE COR
RECTLY POSITIONED. 

Remove the a bsorbent cloth from around the brake 
fluid reservoir cap, ensuri ng the area is clean and 
dry. 

DATA 

Front hub to stub axle end float see 60.25. 12 
Front brake disc run out 0.004in maximum 
Front brake disc run out (parallelism) 0.005in maxi
mum 

SERVICE TOOLS 

Driver handle 18G 134 
Adaptor JD 550 - 5 /  1 
Adaptor JD 550 - 5 / 2  

OILS I GREASES I SEALANTS 

Hub bearings / cap Shell Retinax A 
Seal lip cavities Shell Alvania 3 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

HUB OIL SEAL 

RENEW 60.25.17 

�: Priorto carrying outthe procedure, an absor
bent cloth shou ld be placed around the 
brake fluid reservoir cap to avoid any possi
ble seepage of flu id.  

Slacken off the front road wheel n uts 1/4 turn each. 
Jack up the front of the vehicle and support with axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel / tyre assembly. 
Displace and remove the brake cal iper anti-squeal 
spring (1 Fig. 1 ). 
Disconnect the brake pad wear sensor block con
nector (2 Fig. 1 ). 
Remove the caliper securing bolt dust caps, then re
move the socket head securing bolts (3 Fig. 1 ). 
Remove the caliper from the carrier and safely se
cure the caliper to one side. 

Nme.: Ensure the caliper is placed where the brake 
hose and harnesses a re not stressed. 

Displace and remove the brake pads (4 Fig. 1 ). 

WARNING: BRAKE PAD I LINING DUST CAN CON· 
TAIN ASBESTOS WHICH, IF INHALED, 
CAN DAMAGE YOUR HEALTH. AL· 
WAYS USE A VACUUM BRUSH TO RE· 
MOVE DRY BRAKE PAD I LINING 
DUST. NEVER USE AN AIRLINE. 

Ensure the brake caliper piston is fu lly retracted and 
remains in that position until the pads are refitted. 
Cut and remove the carrier securing bolt lockwire. 
U nscrew the securing bolts and remove the carrier. 
Unscrew the securing srew and remove the disc. 
Prise of the hub grease cap (1 Fig. 2).  
Remove the hub n ut split pin and cover (2, 3 Fig. 2).  
Remove the hub n ut and '0' washer. Carefully re
move the hub assembly (4 Fig. 2 )  from the stub axle 
shaft. Remove the inner bearing from the stub axle 
shaft, then, using a suitable pry bar, remove and dis
card the hub seal. 
Clean a l l  components and examine for wear a nd 
damage. Replace as necessary. 
Pack the hub bearings and coat the stub axle shaft 
with g rease. 

NgU: Lubricate the new hub seal and ensure 
grease is a pplied to a l l  the seal lips. 

Fit the new hub seal to service tool JD 179 (Fig. 3). 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

Using tool JO 179, drift the seal fully onto the stub 
axle shaft (Fig. 1 ). 
Place the inner bearing onto the shaft and ensure it 
is pushed fully up to the new hub seal. 
Fit and fully seat the hub assembly, outer bearing 
and '0' washer to the stub axle. Fit, but do not 
tighten, the securing nut. 
Set the hub end float by the method and to the toler
ances quoted in operation 60.25. 1 2 .  
After setting, refit the grease cap. 
Refitthe complete brake assembly; d isc, carrier, ca li
per, pads and all multi-plugs and connectors. 
Refit the road wheel. Lower the vehicle from the 
axle stands and torque tighten the wheel n uts. 
Pump the brake pedal to central ize the pads. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKES WILL NOT OPERATE EFFI· 
CIENTLY UNTIL THE PADS ARE COR· 
RECTLY POSITIONED. 

Remove the a bsorbent cloth from around the brake 
fluid reservoir cap, ensuring the area is clean a nd 
dry. 

DATA 

Front hub to stub axle end float see 60.25. 12 
Front brake disc run out 0.004in maximum 
Front brake disc run out (parallelism) O.005in maxi· 
mum 

SERVICE TOOLS 

Driver handle 18G 134 
Adaptor JD 550 - 5 /  1 
Adaptor JD 550 - 5 / 2  

OILS I GREASES I SEALANTS 

Hub bearings / cap Shell Retinax A 
Seal lip cavities Shell Alvania 3 

SHOCK ABSORBER 

RENEW 60.30.02 

Slacken off the road wheel nuts 1/4 turn each. 
Jack up the front ofthe vehicle and supportwith axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Take the weight of the suspension using Service 
Tool JO 1 33, and remove the shock absorber upper 
securing / lock nuts (1 Fig. 2). 
Removethetwo washers (2 Fig. 2) a nd micron buffer 
(3 Fig. 2). 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FRONT SUSPENSION 

Remove the anti rol l  bar lower link a rm securing nut 
and displace the link arm for access. 
Remove the shock absorber lower securing nut and 
bolt. Manually compressthe shock a bsorber and re
move it from the veh icle. Remove the micron buffer 
and washer. Press outthe bush from the lowerwish
bone using service tool JD 1 35. 
Fit a new mounting bush to the lower wishbone 
using service tool JD 1 35. 
Fit the micron buffer and washer to the new shock 
absorber. Manually compress the shock absorber 
and fit the assembly to the vehicle. Engage the 
upper stud through the mounting hole. Fit and 
tighten the shock absorber lower bolt. 
Fit the anti roll bar lower l ink arm, fit and tighten the 
securing bolt. 
Fit the buffer and washers to the shock absorber 
upper mounting stud, fit and tighten the securing / 
lock nuts. 
Release service tool JD 1 33 from the suspension. 
Refit the road wheel and tyre assembly, noting the 
wheel to stud relationship. 
Fit and tighten the road wheel nuts. 
Lower the vehicle, check the wheel nuts. 

DATA 

SERVICE TOOLS 

Remover / replacer damper lower bush JD 135 
Camber tie down link front JD 133 

OILS I GREASES I SEALANTS 

Lower shock absorber bolt LM Multipurpose grease 

BALL JOINT - LOWER 

RENEW 60.15.03 

Remove the brake caliper and pad assembly to gain 
access to the ball  joints. To do this follow the in
structions given in o peration 60.25.01 . 

Remove the track rod end to steering a rm securing 
nut. 
Fit service tool JD 1 00 (1 Fig. 2) to the track rod end 
joint and break the taper. Remove the u pper bal l  
joint (2 Fig. 1 )  securing bolts ( 1  Fig. 1 ), note the posi
tion and collect the castor shims (3 Fig. 1 ). 
Remove the lower ball joint securing nut, fit service 
tool JO 100 and break the taper. Remove the stub 
axle assembly. 
Remove the lower ball joint to lower wishbone se
curing bolts (2 Fig. 2), and remove the ball joint as
sem bly. Clean the mating faces and shims. 
Fit the new ball  joint assembly. Fit and tighten the 
ball joint securing bolts. 
Refit the stub axle to the lower wishbone. 
Fit and tighten the lower ball joint securing nut. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

Fit the upper ball joint securing bolts. Do not fully 
tighten at this stage. 
Refit the castor shims. 
Finally tighten the upper ball joint securing bolts. 
Reconnect the track rod end to the steering arm. Fit 
and tighten the securing nut. 
Refit the brake cal iper and pad assembly 60.25.01 .  
Refit the road wheel. Lower the vehicle from the 
stands. 
Carry out a steering geometry check using suitable 
equipment (see DATA). 

DATA 

Camber angle . . . . . . . . . . . . . . . . . . . . . . .  0 to -0.50 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel alignment Parallel to 1,6mm toe in (inclus
ive) 
Measurements to be taken with the underside of the 
front crossbeam 150.8mm above the ground. 

SERVICE TOOLS 

Swivel hub ball pins remover JD 100 

OILS I GREASES I SEALANTS 

Upper and lower ball joints - Multi purpose lithium 
based grease N.L.G.I .consistency No 2 

BALL JOINT - UPPER 

RENEW 60.15.02 

Slacken off the RH road wheel nuts 1/4 turn each. 
Jack up the front of the vehicle and support with axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Remove the upper bal l  joint (2 Fig. 1 )  securing bolts 
(1 Fig. 1 ), note the position and col lect the castor 
shims (3 Fig. 1 ). 
Displace the upper wishbones for access. 
Remove the upper ba ll joint securing nut (1 Fig. 2),  
fit service tool JD1 00 and break the taper. 
Remove the ball joi nt (2 Fig. 2) and tool. 
Clean the mating faces and shims. 
Fit the new ball joint assem bly. 
Fit and tighten the ball joint securing nut. 
Fitthe ball  joint secu ring bolts. Do not tighten atthis 
stage. 

Refit the castor shims. 
Finally tighten the bal l  joint securing bolts. 
Refit the road wheel. Lower the vehicle to the 
g round. 
Carry out steering geometry check using suitable 
equipment (see DATA). 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

DATA 

Camber angle . . . . . . . . . . . . . . . . . . . . . . . 0 to -6.50 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel alignment Parallel to 1,6mm toe in (inclus
ive) 
Measurements to be taken with the underside of the 
front crossbeam 150.8mm above the ground. 

SERVICE TOOLS 

Ball joint remover JD 100 

OILS I GREASES I SEALANTS 

Upper ball joint - Multi purpose lithium based 
grease N.L.G.I. consistency No 2 

LOWER WISHBONE - LH I RH SIDE 
LOWER WISHBONE - VEHICLE SET 

STRIP I REBUILD 60.35.22 
60.35.23 

tmI&: Priorto carrying outthe procedure, a n absor
bent cloth shou ld be placed around the 
brake fluid reservoir cap. 

Slacken off the front road wheel n uts 1/4 turn each. 
Jack up the front of the vehicle high e nough to 
access service tool JD 1 1 5 and support with axle 
stands. 

Remove one wheel n ut, mark the wheel relative to 
the stud, and remove the remaining wheel n uts. 
Remove the road wheel and tyre assembly. 
Fit lower adaptors to the tool, and fit service tool 
JD1 1 5 to the front spring (Fig. 1 ). E ngage dowel in 
the slots in suspension turret top. 

�: Ensure that the dowel is seated correctly. 

Tighten tool to tension spring u ntil the load is taken 
off the spring pan. 
Remove spring pan secu ring bolts, slacken off tool 
wing nut to release tension on the spring and re
lease the tool from the suspension turret. 
Remove the tool from the suspension assembly. 
Remove spring plates and road spring from tool. 
Displace and remove the brake cal iper anti-squeal 
spring (1 Fig. 2).  
Disconnect the brake pad wear sensor block con
nector (2 Fig. 2).  
Remove the caliper securing bolt dust caps, then re
move the socket head securing bolts (3 Fig. 2). 
Remove the caliper from the carrier and safely se
cure the caliper to one side. 

tmI&: Ensure the caliper is placed where the brake 
hose and harnesses are not stressed. 

Displace and remove the brake pads (4 Fig. 2). 

Fig. 1 

Fig. 2 

For Torque see Section 06 and the Table at the end of this Section August 92 60 - 1 3 
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FRONT SUSPENSION 

WARNING: BRAKE PAD I LINING DUST CAN CON
TAIN ASBESTOS WHICH, IF INHALED, 
CAN DAMAGE YOUR HEALTH. AL
WAYS USE A VACUUM BRUSH TO RE
MOVE DRY BRAKE PAD I LINING 
DUST. NEVER USE AN AIRLINE. 

E nsure the brake cal iper piston is fully retracted a nd 
remains in that position unti l the pads are refitted. 

Unscrew a nd remove the track rod end to steering 
arm securi ng nut. Fit service tool JD 1 00 to the track 
rod end joi nt. lighten the tool bolt to break the 
taper. Unscrew the tool bolt and p lace the tool aside. 
U nscrew and remove the steering rack to front 
crossmember securing nuts and bolts, and remove 
the spacers. 
Unscrew and remove the anti-ro" bar linkarm lower 
securing nut and bolt. 
Unscrew and remove the upper bal l  joint securing 
bolts, note the position and collect the castor shims. 
Reposition the stub axle assem bly outwards. 
Displace and remove the split p in securi ng the ful
crum shaft nut. U nscrew and remove the fu lcrum 
shaft nut. 
Remove the shock absorber lower mounting secur
i ng bolt / nut. Carefully lower the wishbone / stub 
axle assembly to the floor. Displace the pivot bolt to 
al low removal of the front wishbone, remove the 
front wishbone. 
Remove the serrated spacer. Manoeuvre the steer
i ng rack to give clearance, d isplace and remove the 
fulcrum bolt. 
Remove the rear wishbone / stub axle assembly. 
Remove the remai ning serrated spacer. 

Using a suitable workbench with a vice: 
Secure the front wishbone arm i n  the vice, ensuring 
that the top hat of the bush faces upwards. 
Using a suitable hacksaw, cut and remove the bush 
top hat sides (Fig . 1 ) .  Remove the assem blyfrom the 
vice. 
Position the wishbone arm between the press 
adaptor plates. Fit and align bush removal tool JD 
1 43-4 to the bush (Fig . 2). Using the press, displace 
and remove the bush. 
Place tool JD 1 43 to the press. Fit and align the 
adaptor ring JD 1 43-1 .  Fit and align the adaptortool 
JD 1 43-2 to the adaptor ring, ensu ri ng that the nar
row end of the tool is uppermost. 
Position the wishbone on the press and align the 
new bush to the wishbone. Align the large diameter 
of the bush replacer tool J D  1 43-3 to the bush (Fig. 
3). Using the press fu l ly seat the bush i nto the wish
bone. 
Remove the wish bone front arm and bush replacer 
tool from the press. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

Align tool JD 1 43-3 / 2  to the press. Careful ly al ign 
the wishbone rear arm / hub assembly to give the 
best / most surface contact between the wishbone 
and the narrow leg of tool JD 1 43-3 / 2. 
Align removal tool J D  1 43-3 / 1  to the bush (Fig. 1 ). 
Using the p ress, carefu lly displace and remove the 
bush. Remove the wishbone assem bly from the 
press. 
Usi ng a suitable cleaning agent, clean the wishbone 
arm faces. Reposition tool J 0 1 43-3 / 2  to the press. 
Align the wishbone rear arm / hub assembly to give 
the best / most surface contact between the wish
bone and the na rrow leg of tool JD 1 43-3 / 2. 
Carefu lly al ign the new bush to the wishbone. 
Align bush replacertool JD 1 43-3 / 1  to the bush (Fig. 
2). Using the press, fu l ly seat the bush into the wish
bone arm until the upper face of the bush is level 
with the upper face of the wishbone (see detai l  in 
Fig. 2). Remove the wishbone assembly and tools 
from the press. 

Repeat the procedure on the opposite front side of 
the vehicle. 
When all bushes have been replaced, reverse the re
moval procedure to refit the wishbones, brake as
sembl ies and road springs. 
Refitthe road wheels then lowerthe vehicle from the 
axle stands and torque-tighten the wheel nuts. 
Pump the brake pedal to centralize the pads. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKES WILL NOT OPERATE EFFI· 
CIENTLY UNTIL THE PADS ARE COR· 
RECTLY POSITIONED. 

�: Ensure the steering geometry is checked a nd 
set correctly. 

Remove the a bsorbent cloth from a round the brake 
fluid reservoir cap, ensuring the a rea is clean a nd 
d ry. 

DATA 

Camber angle . . . . . . . . . . . . . . . . . . . . . . .  0 to �.5° 
Castor angle . . . . . . . . . . . . . . . . . . . . . . . . .  3.5 to 4.50 
Wheel alignment PtlTllllel to 1,6mm toe in (inclus
ive) 
Measurements to be taken with the underside of the 
front crossbeam 150.8mm above the ground. 

SERVICE TOOLS 

Swivel hub ball pins remover JD 100 
Spring compressor JD 1 15 
Remover / replacer damper lower bush JD 135 
Basic tool JD 143 
Adaptor ring JD 143 - 1 
Anvil adaptor JD 143 - 2  
Adaptor bush remover / replacer JD 143 - 3 
Adaptor bush remover / replacer JD 143 - 4 

Fig. 1 

Fig. 2 

For see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

OILS I GREASES I SEALANTS 

Lower shock absorber bolt - LM Multi purpose 
grease. 
Lower wishbone to crossmember fulcrum shaft -

LM Multi purpose grease. 
Upper and lower ball joints - Multi purpose lithium 
based grease N.L.G./. consistency No 2 

UPPER WISHBONE - LH I RH SIDE 
UPPER WISHBONE - VEHICLE SET 

STRIP I REBUILD 60.35.18 
60.35. 19 
60.35.20 

Jack up the front of the vehicle. Position Service 
Tool JD 1 33, camber tie down tool,  to the front sus
pension and lower the vehicle. 
Engage and fully seat the dowels to the suspension 
tu rret. lighten the tool n ut fully to compress the 
spring assembly. 
Jack up the front of the vehicle and support on axle 
stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Remove the upper ball joi nt (2 Fig. 1 )  securing bolts 
(1 Fig. 1 ), note the position and collect the castor 
shims (3 Fig. 1 ). 
Secure the hub assembly to the suspension. 
Remove the upper wish bone pivot bolt / nut (1 Fig. 
2) .  
Displace the pivot bolt (3 Fig. 2)  for access to remove 
the wishbone assembly (4 Fig. 2). 
Remove the rear wishbone assembly. 
Displace and remove the pivot bolt. 
Remove the front wish bone assembly. 
Position and align the base oftool J D  1 60 onto a suit
able press with the flat end face facing upward. 

Nolil: Tool JD 1 60 is a th ree - piece tool consisting 
of the tool base, a removal mandrel and an 
insertion mandrel. 

Position the rear wishbone assembly on the press 
and locate the Phoenix bush outer flange within the 
tool base (JD 1 60). Position the bush removal man
d rel (JD 1 60) to the bush then operate the press to 
remove the bush (Fig. 3). 
Remove the rear wishbone and tool J D 1 60 from the 
press. Remove and discard the Phoenix bush. Clean 
the wishbone. 

Position and align the base of tool JD 1 60 onto the 
press with the stepped face facing u pward. 
Position the rear wishbone on the press to locate the 
casting within the recess of tool JD 1 60. 

Fig. 1 

Fig. 2 

1 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FRONT SUSPENSION 

�: The rear wishbone Phoenix bush flange 
should face the rear of the vehicle in the 
fitted condition. 

Place a new Phoenix bush to the rear wishbone. 
Fit the bush insertion mandrel (J D 1 60), to the bush. 
O perate the press to fully insert the new b ush into 
the rear wishbone (Fig. 1 ). 
Remove the bush insertion mandrel from the rear 
wishbone / b ush assembly and remove the assem
bly from the press. 
Cover the protruding, exposed portion of the Phoe
nix bush outer metal casing with suitable paint. 

Repeat the procedu re to fit a new Phoenix bush to 
the front wishbone. 

�: The front wishbone Phoenix bush flange 
should face the front of the vehicle in the 
fitted condition. 

When renewing a vehicle set, repeat the procedures 
on the opposite side of the vehicle. 
Reverse the removal p rocedure to refit the wish
bones. 
Refit the road wheel(s). Lower the vehicle. 
Ensure, where necessary, fixings / fastenings are 
torque tightened to the correct tolerances. 
Check the steering geometry is within the toller
ances q uoted, see DATA. 

OILS I GREASES I SEALANTS 

Wishbone to crossmember fulcrum shaft -

LM Multi purpose gl'8llse 

ROAD SPRING 

RENEW 60.20.01 

Jack up the front of the vehicle and support with axle 
stands. 

�: Ensure the vehicle is high enough to access 
service tool JD 1 1 5. 

Remove one road wheel I tyre assembly. 
Fit the lower adaptors to the tool, and fit service tool 
JD1 1 5  to the front spring (Fig. 2). E ngage the dowel 
in the slots in the suspension turret top. 

�: Ensure that the dowel is seated correctly. 

Tighten the tool to tension the spring until the load 
is taken off the spring pan. 
Remove the spring pan securing bolts, slacken off 
the tool wing nut to release the tension on the spring 
and release the tool from the suspension turret. 
Remove the service tool. 
Remove the spring plates and road spring from the 
tool. 

2 

1 

J51-" 10 
Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FRONT SUSPENSION 

Assemble the new road spring and new p lastic 
spring plates to J D 1 1 5. 
Fit and engage the tool to the suspension turret. 
E nsure that the dowel is fully seated in the slot in  the 
suspension turret. 
Align the spri ng pan inner bolt holes, fit guide studs 
to the inner bolt positions and tighten the wing nut 
of JD 1 1 5 to tension the spring. Ensure that the 
lower adaptors are correctly seated. F it guide bolts 
as the spring is being compressed. 
When the spring pan is fully seated, remove the 
guide bolts and studs one at a time and replace with 
new securi ng bolts. 

WARNING: NEVER RE - USE OLD SPRING PAN 
BOLTS. ALWAYS RENEW THEM. 

Release the service tool wing nut and remove the 
tool adaptors from the suspension unit. 
Refit the road wheel and tyre assembly, noting the 
wheel to stud relationship. 
Fit and tighten the road wheel nuts. 
Lower the vehicle, check the wheel nuts. 

SERVICE TOOLS 

Spring compressor JD 1 15 

ROAD SPRING PAN 

RENEW 60.20.03 

Jack up the front of the vehicle and support with axle 
stands. 

�: Ensure the vehicle is hig h enough to access 
Service Tool J D 1 1 5. 

Remove one road wheel ! tyre assembly. 
Fit the lower adaptors to the tool, and fit service tool 
JD1 1 5 to the front spring (Fig. 1 ). E ngage the dowel 
in the slots in the suspension turret top. 

�: Ensure that the dowel is seated correctly. 

Tighten the tool to tension the spring until the load 
is taken off the spring pan. 
Remove the spri ng pan securing bolts, slacken off 
the tool wing nut to release the tension on the spring 
and release the tool from the suspension turret. 
Remove the service tool.  
Remove the spring plates and road spring from the 
tool. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• FRONT SUSPENSION 

Assemble the road spring a nd new plastic spring 
p lates to JO 1 1 5. 
Fit a nd engage the tool to the suspension turret. 
E nsure thatthe dowel is fu l ly seated in the slot in the 
suspension turret. 
Align the new spring pan inner bolt holes, fit guide 
studs to the inner bolt positions a nd tighten the 
wing nut ofJO 1 1 5 to tension the spring. Ensure that 
the lower adaptors are correctly seated. Fit guide 
bolts as the spring is being compressed. 
When the new spring pan is fu lly seated, remove the 
guide bolts and studs o ne at a ti me and replace with 
new securi ng bolts. 

WARNING: NEVER RE - USE OLD SPRING PAN 
BOLTS. ALWAYS RENEW THEM. 

Release the service tool wing n ut and remove the 
tool adaptors from the suspension u nit. 
Refit the road wheel and tyre assembly, noting the 
wheel to stud relationship. 
Fit and tighten the road wheel n uts. 
Lower the vehicle, check the wheel n uts. 

SERVICE TOOLS 

Spring compressor JD 1 15 

For Torque Figures see Section 06 Bnd the TBble Bt the end of this Section August 92 60 - 1 9 
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TORQUE FIGURES 

Anti-roll bar to link 55-60 Nm 
Anti roll bar to lower wishbone 55-60 Nm 
Caliper carrier to vertical link 102-128 Nm 
Caliper to carrier 31-40 Nm 
Crossmember inner upper bolts 22-28 Nm 
Crossmember outer lower bolts 24-30 Nm 
Disc to hub 1 1-16 Nm 
Link to lower wishbone 55-60 Nm 
Lower ball joint to wishbone 61-75 Nm 
Lower ball joint to vertical link 28-33 Nm 
Lower wishbone to fulcrum shaft 43-68 Nm 
Shock absorber to lower mounting 61-68 Nm 
Shock absorber to upper mounting 35-43 Nm 
Spring pan to lower wishbone 55-60 Nm 
Steering rack to crossmember bracket 
26-29 Nm 
Track rod end to steering arm 61-68 Nm 
Track rod end to steering arm 61-68 Nm 
Upper ball joint to vertical link 47-68 Nm 
Upper ball joint to wishbone 7!h90 Nm 
Wishbone to pivot bolt / fulcrum shaft 
61-75 Nm 
Wheel nut to stud (steel wheel) 65-85 Nm 
Wheel nut to stud (alloy wheel) 88-102 Nm 
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• REAR SUSPENSION 

CONTENTS 

DESCRIPTION OPERATION OPERATION PAGE 
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REAR SUSPENSION 

REAR SUSPENSION 

DATA 

Camber Angle . . . . . . . . . . . . . . . . . . .  -0.50 to -1.0° 
Wheel Alignment Parallel to 1,6mm toe-in (inclus
ive) 
Measurements to be taken with half shafts horizon
tal. 

Note: Self-level l ing rear suspension information is contained in  Section 66 - Power Hyd raulics. 

/ . 

. / {iJ ) I . . / 
' ;{J \Jl '  ! 

/ 

Rear Suspension General Arrangement 

For Torque Figures see Section 06 and the Table at the end of this Section 
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REAR SUSPENSION 

REAR ROAD SPRING 

RENEW 64.20.01 

Remove the rear road wheel. 
Remove the rear caliper lower securing bolt and 
pivot the cal iper upwards for access to the brake 
pads. 
Remove the outer pad, carefu lly displace the lock
wire secu ring the pad carrier bolt. 
Remove the remaining cal iper bolt, reposition and 
secure the cal iper assembly to one side. 
Taking all necessary safety preca utions remove the 
brake dust from around the cal iper area. 
Remove the shock absorber lower securing nut and 
bolt ( 1  Fig. 1 ). 
Remove the shock absorber to body securing bolts 
( 1  Fig. 2) - front inner fi rst. 
Remove the shock absorber from the vehicle (2 Fig. 
2) .  
Using the rear road spri ng compressor service tool 
JO 1 25, compress the spring sufficiently to enable 
the cotters to be removed. 
Remove the cotters and release the tension on the 
spring. 
Remove the lower collar and plastic spring seat. 
Remove the spring and upper p lastic spring seat. 
Using new plastic spring seats reverse the removal 
procedure to refit the replacement spri ng to the 
shock absorber. 

Nale: Prior to releasing the tension on the spri ng 
ensure that the cotters are fu l ly seated. 

Align the cal iper with the top bolt hole and secure 
with the bolt. 
Fit the outer pad, reposition the lockwire, swing the 
cal iper down over the pads and align the lower bolt 
hole. 
Fit and tighten the securing bolt. 
Tighten the upper securing bolt. 
Refit the rea r road wheel. 

SERVICE TOOLS 

Spring Compressor JO 125 

OILS I GREASES I SEALANTS 

Caliper to carrier bolts / guide pins Molykote 1 1 1  

1 1 
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Fig. 1 

Fig. 2 
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REAR SUSPENSION 

REAR SHOCK ABSORBER 

RENEW 64.30.02 

Remove the rear road wheel. 
Remove the caliper lower securing bolt and pivot 
the cal iper upwards for access to the brake pads. 
Remove the outer pad, carefu lly displace the lock
wire secu ri ng the pad carrier bolt. 
Remove the remaining caliper bolt, reposition a nd 
secure the cal iper assembly to one side. 
Taki ng all necessary safety preca utions remove the 
brake dust from around the cal iper area. 
Remove the shock absorber lower securing nut ( 1  
Fig. 1 )  and bolt ( 1  Fig. 1 ) . 
Remove the shock absorber to body securing bolts 
(1 Fig. 2) - front i nner fi rst. 
Remove the shock absorber from the veh icle. 
Usi ng the rear road spri ng compressor service tool 
JD 1 25, compress the spring sufficiently to enable 
the cotters to be removed. 
Remove the cotters and release the tension on the 
spring. 
Remove the lower col lar a nd p lastic spring seat. 
Remove the spring and upper plastic spring seat. 
Remove the micron ri ng from the spring pan and the 
shock absorber to spring pan securing n uts. 
Remove the micron buffers and spring pan .  
Fit the micron buffers and spring pa n to the replace
ment shock absorber, tighten the spring pan nuts, fit 
the micron ring to the spri ng pan. 
Usi ng new plastic spring seats reverse the removal 
proced ure to refit the spring to the replacement 
shock absorber. 

Note: Prior to releasi ng the tension on the spring 
ensure that the cotters are ful ly seated. 

Al ig n the ca li per with the top bolt hole and secure 
with the bolt. 
Fit the outer pad, reposition the lockwire, swing the 
cal iper down over the pads and al ign the lower bolt 
hole. 
Fit and tighten the secu ri ng bolt. 
lighten the upper securing bolt. 
Refit the road wheel. 

SERVICE TOOLS 

Spring Compressor JD 125 

OILS I GREASES I SEALANTS 

Caliper to carrier bolts / guide pins Molykote 1 1 1  

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• REAR SUSPENSION 

WISHBONE 

RENEW 64.35. 1 5  

Remove the road wheel. 
Remove the exhaust to the rear suspension mount
ing bracket secu ring bolts. Remove the hub carrier 
fulcrum shaft securing nut. 
Displace and remove the fulcrum shaft. 
Reposition the drive shaft / hub assembly upwards 
for access. 
Remove the shock absorber lower securing nut / 
bolt ( 1  Fig. 1 ). 
Cut and remove the harness to the wishbone secur
ing straps (Fig. 2). 
Take the weight of the suspension on the jack, re
move the strut to upper mounting bracket secu ri ng 
bolts. 
Lower the suspension to al low removal of the wish
bone pivot bolt. Remove the wish bone pivot bolt 
nut and displace and remove the pivot bolt. 
Remove the wishbone, spacer tube and washers. 
Clean the mating faces and washers toghether with 
the pivot bolt and fulcrum shaft. Place the newwish
bone to the front and g rease the p ivot bolt. Fit the 
pivot bolt to the wishbone and enter about 4 inches. 
Fit a washer to the pivot bolt. Fit the wishbone / bolt 
/ washer assembly to the rear carrier, enter the bolt 
into the carrier bush. Fit the washer. Fit and align 
the spacer tube. 
Reposition the pivot bolt into the spacer tube. 
Fit the front washer between the wish bone and the 
front carrier bush. 
Fully seat the pivot bolt. Fit and tighten the wish
bone p ivot bolt nut, raise the suspension into posi
tion. Align the strut bolt holes. 
Fit a nd tighten the strut upper securing bolts. Align 
the lower shock absorber lower securing nut / bolt. 
Grease the hub carrier fulcrum shaft. Release the 
drive shaft / hub carrier assembly from the secured 
position. Align the hub carrier fulcrum shaft hole 
with the wishbone. 
Fit and seatthe fulcrum shaft. Fit a nd tig hten the ful
crum shaft securing nut and reposition the harness 
to the wishbone. Secure the harness with new 
ratchet straps and al ign the exhaust mounting 
bracket securing holes. 
Fit and tighten the exhaust mounting bracket secur
ing bolts. Refit the road wheel. 
Carry out a rear suspension camber ang le check. 
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Fig. 1 

Fig. 2 
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REAR SUSPENSION 

REAR HUB CARRIER FULCRUM BEARING 

RENEW 64. 1 5.24 

Remove the rear road wheel .  
Slacken off but do not remove the drive shaft secur
ing nut. 
Displace and remove the handbrake cable to the ex
pander securing clip. 
Reposition the cable from the lever. 
Cut and remove the cal iper securing bolts locki ng 
wire. 
Cut and remove the brake pad harness to the hub se
curing clips. 
Remove the caliper securing bolts. Reposition the 
caliper from the disc and secure to the bump stop. 
Reposition the disc access hole to the handbrake ad
juster and release. Remove the disc securing screw. 
Displace a nd remove the d isc. 
Remove the fu lcru m shaft securing nut. 
Fi na lly, remove the drive shaft to the hub securing 
n ut and displace and remove the cone. 
Slacken the tool centre bolt and fit the thread protec
tor to the drive shaft (Fig. 1 ) . 
Fit and align tool J D  1 0  to the hub (Fig. 2) .  Fit and 
tighten the securing nuts. Careful ly tighten the 
centre bolt to withd raw the hu b from the drive shaft. 
Remove the tool securing nuts. Remove too l JD 1 0. 
Remove the thread protector. 
Carefu lly displace and remove the fulcrum shaft and 
displace and remove the hub  assembly. 
Fit and al ign the hub assem bly to a vice. 
Using a suitable drift, displace the fu lcrum beari ng 
tube. 
Displace and remove the shim a nd bearing from the 
tube. 
Displace and remove the remaining bearing a nd 
shim from the hub carrier. 
Fit a nd al ign the extractor tool 1 8G 284 AAH ( 1  Fig. 
3) to the fu lcrum beari ng race. 
TIg hten the tool cross bolt, ensuring that the tool 
legs locate behind the beari ng race. 
Fit a nd tighten the slide hammer 1 8G 284 to thetool. 
Using a slide hammer displace and remove the 
beari ng race. 
Slacken but do not remove the tool cross bolt. Place 
the beari ng race aside. 
Repeat the above proced ure for the remaining bear
i ng race. 
Remove the sl ide hammer from the tool, place the 
sl ide hammer and tool aside and open the vice. Re
move the hub assembly and clean hub carrier ful
crum bearing faces. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Clean the cross shaft and tube. 
Position the hub assembly to the press. 
Fit and seat the bearing race replacer tool JD 550 -
6 to 1 8G 1 34 handle. 
Fit a new bearing race to the replacer tool. Fit and 
al ign the tool I race to the hub assembly and usi ng 
a press fully seat beari ng race to the hub). Remove 
the replacer tool. 
Repeat the procedure for the remaining bearing 
race. 
Fit and al ign the hub assembly to the vice and 
tig hten. 
Apply grease to the bea rings and fit new bea ring to 
the fulcrum tube. 
Fit minimum thickness of shim to the fu lcrum tube 
I bearing. Fit a nd align tube I bea ring assembly to 
the hub carrier. 
Fit and al ign the remaining beari ng to the tube / hub. 
Fit and align the fulcrum shaft. Fit and fully seat the 
remaining shim to the tube. Fit a su itable piece of 
tube to seat onto the shim. 
Fit a nd tighten the cross shaft secu ring nut to fully 
seat shim onto the cross tube. Remove the shaft se
curing n ut. Remove the tube. F it a suita ble flat 
washerto the shaft, fit a nd tighten the shaft secu ri ng 
n ut. 
Using feelers, measu re and note the gap between 
the shim and the washer. Remove the shaft securi ng 
n ut. Remove the washer and displace the cross 
shaft. 
Using suitable drift displace the cross tu be from the 
shims. Retrieve shims and measu re, placing aside. 
Select new shims and measure. 

rmm: Equal size shims to be used to give 0.003in 
(0,0762mm) pre - load. 

Fit new shims to the cross tube. Fit and al ign the 
cross shaft. Fit and align suita ble tu be. lig hten the 
shaft securing n ut to fu l ly seat shi ms onto cross 
tube. Undo and remove the nut - remove tube. 
Carefully displace the cross shaft from the tube. 
Open the vice, removing the hub assembly. Reverse 
the remaining removal procedure to refit. 

SERVICE TOOLS 

Hub remover JD 1 0  
Bearing race replacer JD 550 - 6 
Driver handle 186 134 
Impulse extractor 18G 284 
Bearing track remover 186 284 AAH 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 
64 - 7  

www.JagDocs.com



REAR SUSPENSION 

REAR HUB BEARING 
REAR HUB OIL SEAL 

RENEW 

Remove the rear road wheel. 

64.15.14 
64. 15.15 

Slacken off but do not remove the d rive shaft secur
ing n ut. 
Displace and remove the handbrake cable to the ex
pander securing clip. 
Reposition the cable from the lever. 
Cut and remove the caliper securi ng bolts locki ng 
wire. 
Cut and remove the brake pad harness to the hub se
curing clips (Fig. 1 ) . 
Remove the caliper securing bolts. Reposition the 
cal iper from the disc and secure to the bump stop. 
Reposition the disc access hole to the handbrake ad
juster and release. 
Remove the disc securing screw. Displace and re
move the disc. 
Remove the fulcrum shaft securing nut. 
Finally, remove the drive shaft to the hub securing 
n ut and displace and remove the cone. 
Slacken the tool centre bolt and fit the thread protec
tor to the d rive shaft (Fig. 2) .  
Fit and al ign tool JD 1 0  to the hub (Fig.  3). Fit and 
tighten the securing nuts. 
Carefully tighten the centre bolt to withdraw the hub 
from the drive shaft. 
Remove the tool securing nuts. Remove tool JD 1 0. 
Remove the th read protector. 
Carefu lly displace and remove the fulcrum shaft and 
displace and remove the hub assem bly. 
Clean the drive shaft spline and faces. Place hubtool 
JD 1 32 - 1 (1 Fig. 1 page 9) to the press. Fit and al ign 
the hub assembly to the tool / press, ensuring the 
hand brake expander locates into the tool cut out. 
Fit and al ign the button JD 1 32 - 2 (1 Fig. 2 page 9) 
to the hub assembly. 
Using a press, displace a nd remove hub from the 
carrier. 
Displace and remove the hub carrier, inner beari ng 
and collar from the press. Displace and remove the 
tool button JD 1 32 - 2. 
Remove the hub from the press / tool JD 1 32 - 1 .  
Place hub tool J D  1 32 - 1  aside, and usi ng a suitable 
d rift d isplace and remove outer hub seal and bear
i ng .  

Renew Hub Bearings 

Reposition the hub carrier on the bench. Using a 
suitable drift, displace and remove the inner beari ng 
and seal .  

Fig.  1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• REAR SUSPENSION 

Using a suitable drift, displace and remove the inner 
and outer bearing races. 
Clean al l  components. 

Using service tool JD 550 - 4 / 2  and 1 8G 1 34, fit new 
races to the hub. 
Fit and align the new outer bearing to the hub. 
Fit the sleeve. Fit the largest shim, 0.031 in 
(0,7874mm) to the hub. 
Fit and align the new inner bearing to the hub. 
Fit and al ign the collar to the inner hub. 
Check the hub end float, using service tool JD 1 5  and 
JD 1 3A. 

Nm: Tool J D  1 5  is used only as a measurement 
base and does not need to be fitted to the ve
hicle. 

Dismantle the hub / bearing assembly. 

Renew Hub Oil Seal 

Reposition the hub carrier on the bench. Using a 
suitable drift, displace and remove inner bearing 
and seal .  
Clean the hub carrier and bearings. Clean the hub. 
Clean the collar and sleeve. 

Refit The Hub Bearing I Seal 

Lubricate the bearings with Shell Retinax 'Il: 
1 1 ,5 cm3 inner bearing cone. 
9,0 cm3 outer bearing cone. 
Fit and align the outer bearing to the hub assembly. 
Fit and seat the new outer seal to the hub carrier. Fit 
and align the hub to the carrier assembly. Reposi
tion the hub / carrier assembly on the bench. 
Fitthe inner sleeve. Fit and align the shim to the hub. 
Fit and align the outer bearing. 
Fit and fu lly seat the new inner seal to the hub as
sembly. 
Fit the col lar to the hub. Place the block of wood to 
the press and fit and align the hub assembly to the 
press / wood block. Ensure that the hub does not 
rest on the wheel studs. Using the press, fully seat 
the col larto the hub assembly. Fit and a l ign the hub 
assembly to the vehicle lower wishbone. 
Reverse the remaining removal procedure to refit. 

SERVICE TOOLS 

Hub remover JD 1D 
Hub press tool JD 132 - 1 
Hub press tool button JD 132 - 1 

OILS I GREASES I SEALANTS 

Hub bearings Shell Retinsx 'A' 
1 1,5 cm3 inner bearing cone. 
9,0 cm3 outer bearing cone. 

-----------------..... -.::..:.---------

Fig. 1 

Fig. 2 
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REAR SUSPENSION 

DIFFERENTIAL STRUT 

RENEW 64.25.08 

Remove the rear road wheel. 
Remove the exhaust to rear suspension mounting 
bracket securing bolts. 
Cut and remove the harness to the strut securing 
ratchet strap. 
Take the weight of the suspension on the jack. 
Remove the strut to upper mounting bracket secur
ing bolt (Fig. 1 ). 
Remove the relevant strut lower securing nut (Fig. 
2) .  Carefu lly lower the rear of the suspension to 
al low for removal of the strut lower securing bo lt. 
Finally remove the lower securing bolt, and displace 
and remove the strut. 
Fit and seat the new strut to the mounting position, 
fitti ng and seating lower bolt. 
Raise the jack to al ign the upper strut securing bolt 
holes. 
Alig n the strut u pper securing bolt holes. 
Fit and tig hten the strut u pper securing bolts. 
Final ly tighten the strut lower securi ng nut / bolt. 
Lower and remove the jack from the suspension. 
Align the exhaust brackets to the rear suspension. 
Fit and tig hten the exhaust bracket securing bolts. 
Reposition the harness to the strut. Secure the har
ness with the ratchet strap. Refit the road wheel. 

BUMP STOP 

RENEW 64.30. 15 

Remove the rear road wheel. 
Remove the bump stop securing bo lts (1 Fig. 3). Dis
p lace and remove the bump stop (2 Fig. 3). 
Fit and align the new bump stop. Fit and tighten the 
securing bolts. 
Refit the road wheel and lower the vehicle from the 
stand. 

Fig. 1 

Fig. 2 

./ 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Brake disc to hub 12-16 Nm 
Bump stop to body 27-33 Nm 
Caliper to carrier 25-30 Nm 
Caliper carrier to hub carrier 54-66 Nm 
Rear hub to half shaft 300-320 Nm 
Differential strut to lower mounting 
B5-105 Nm 
Differential strut to upper bracket 115-125 Nm 
Differential strut to upper mounting 
1 15-12'5 Nm 
Differential strut upper mounting to body 
45-55 Nm 
Exhaust mounting to rear suspension 
22-28 Nm 
Fulcrum shaft nut 70--80 Nm 
Half shaft to hub 304-336 Nm 
Wheel nut to wheel stud (steel wheel) 
65-85 Nm 
Wheel nut to wheel stud (al/oy wheel) 
88-102 Nm 
Shock absorber and spring to body 22-28 Nm. 
Shock absorber and spring to wishbone 
160-200 Nm 
Spring and damper to wishbone 160-200 Nm 
Wishbone fulcrum assembly 63-66 Nm (oiled) 
Wishbone to hub carrier pivot 70--80 Nm 
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POWER HYDRAULICS 

POWER HYDRAULIC SYSTEM 

DESCRIPTION 

WARNING: THE HYDRAULIC POWER SYSTEM USES JAGUAR OR A PROPRIETARY HYDRAULIC SYS
TEMS MINERAL OIL (HSMO). USE OF OTHER OIL MAY RESULT IN SYSTEM FAILURE. 

Store the Hydraulic System Mineral Oil Only In Its Original Container. Keep the container clean and tight
ly closed as conta mination wi l l  result in mechanical  fai lure or costly repairs. 
The payload com pensated levell ing system uses a power hydraulic system to provide self levell ing, 
which automatically adj usts the vehicle trim to maintai n  the correct body attitude with respectto the road. 
Trim adjustments u ndertaken by the system are l i mited to those which compensate for laden I unladen 
(bulk load) changes over the rea r  axle, rather than those experienced when cornering or negotiating 
u nd ulating road surfaces. 

WARNING: SINCE THE SYSTEM CORRECTS THE VEHICLE TRIM TO COMPENSATE FOR REAR AXLE 
LOAD CHANGES, IT IS POSSIBLE TO GROSSLY OVERLOAD THE VEHICLE WITHOUT ANY 
PERCEPTIBLE DIFFERENCE IN TRIM HEIGHT. IT IS ESSENTIAL THAT THE SPECIFIED 
VEHICLE WEIGHT IS NOT EXCEEDED. 

The system contains the following items: 

Suspension - up and down solenoid valves: These valves, u nder ride height sensor control, increase or 
decrease the oi l pressure applied to the struts. 
Trapped Line Pressure Valve ( integral part of down solenoid valve assembly): A non return valve which 
ensures that a min imum oil pressure of 27 bar (400 Ib I in2) is retained within the levell ing system. 
Pressure relief valve: Permits high pressure oil to return to the reservoir  in the event of gross vehicle over
loading or the system becoming over pressurised. 
Pump: A three piston radial device which operates at 0.75 times engine speed and delivers 0,9 litre I min 
(0. 1 97 gal l min)  at 600 RPM. 
Oil reservoir: A vessel which stores a supply of mineral oil for use by the system. 
Levelling strut: Is an integral part of the rear suspension which extend and retract in  response to oi l  pres
sure changes made by the suspension-up I down valves. 
Ride height sensor: A device which monitors the body-to-axle distance and controls the suspension up 
I down valves to obtain the correct tri m, and incorporates the following features: 
1 .  Has a bui lt in delay where it waits approxi mately 20 seconds before responding to movement of the 
sensor arm. 
2. Has a 'charge cycle' which may cause the up-valve to be switched for a period of approximately 5 sec
onds a pproximately 40 seconds after the ignition is switched on. 
3. When unladen, a ca r wi l l  typically sit sl ightly high at the rear resting on its springs. In  this state, the 
sensor tries to lower the car even thoug h the car can not go lower without bei ng laden. To avoid battery 
drain, the sensor 'times out' after approximately 5 to 7 min utes de-energizi ng the down solenoid valve. 
A schematic i l lustration of the power hydrau lic circuit is shown opposite. 

RIDE LEVELLING SYSTEM OPERATION 

The operation of the power hydraulic system can be divided into the following functions: 
Trim up compensation. 
Tri m down com pensation. 

Trim Up Compensation (ENGINE RUNNING ONLY) 

The ride height sensor energ ises a relay after a 20 second period of it detecti ng a car low condition. The 
relay in turn energises the solenoid of the suspension-up valve, thus preventing oil flow to the reservoir  
and forcing the fluid into the stuts. 

Trim Down Compensation 

The ride height sensor actuates the solenoid of the suspension - down valve after a 20 second period of 
it detecti ng a car high condition. With the suspension-down va lve open, mineral oi l  within the rear 
damper I struts is vented back into the si:stem reservoir, the struts retract to the correct trim height. A 
minimum pressu re of 27 bar (400 Ib I i n  ) is maintained by the trapped l ine pressure valve. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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POWER HYDRAULICS 

1 

2 

3 

4 4 

1 .  System reservoir 
2. Valve block 
3. Hydraulic pump 
4.  Self levell ing struts 

Power Hydraulic Ci rcuit (schematic only). 

For Torque see Section 06 and the Table at the end of this Section January 93 Issue 2 66 - 3  



POWER HYDRAULICS 

RIDE HEIGHT SYSTEM 

DEPRESSURIZING 

WARNING: THE REAR STRUTS, CONTROL VALVE 
AND CONNECTING PIPES CONTAIN 
GAS AND OIL MAINTAINED AT A HIGH 
PRESSURE. PRIOR TO SYSTEM DIS
TURBANCE, I.E. MAINTENANCE 
WORK, THE SYSTEM MUST BE DE
PRESSURIZED. 

Attach a length of hose to the line bleed screw (1 Fig. 
1 ), located on the three way pipe connector on the 
rear right hand level l ing strut mounting plate. 

Place the free end of the hose in a suitable container. 
S lacken off the l ine bleed screw half a turn and al low 
the fluid to d rain into the container. 
Re-tighten the bleed screw. 

Note: During bleeding, the rear ofthe of the vehicle 
wi l l  fa ll .  

RIDE HEIGHT SENSOR 

RENEW 66.40.01 

Open the boot and disconnectthe battery earth lead. 
Jack up the rear of the vehicle and support with axle 
stands. 
Remove the sensor l ink arm securing nut and re
move the l ink arm ( 1  Fig. 2).  
Remove the sensor securing nuts (2 Fig. 2). 
Disconnect the multi-pin plug (3 Fig. 2) .  
Remove the sensor (4 Fig.  2) .  
Reverse the removal procedure to fit the new sen
sor. 
Remove the axle stands and lower the vehicle. 
Reconnect the battery lead and close the boot. 

VALVE BLOCK 

RENEW 66.30.04 

Open the boot and disconnect the battery earth lead. 
Depressurize the self levelling strut pressure l ine. 
Cut and remove the cable harness block connector 
securing strap. 
Disconnect the b lock connector. 
Remove the i nner wing pipe clamp securing bolt, 
and remove the clamp. 

J66 036 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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POWER HYDRAULICS 

Remove the valve block securing n uts ( 1  Fig. 1 ). 
Remove the air conditioning compressor thermal 
fuse from the securing stud. 
Place a cloth below the valve b lock to catch any es
caping fluid. 
Unscrew the valve block union nuts and disconnect 
the pipes (2 Fig. 1 ) . 
Fit protective caps f plugs to the pipes and va lve 
block. 

Remove the valve block (3 Fig. 1 )  from the studs. 
Reverse the removal procedure to fit the new valve 
block. 
Remove the stands and lower the vehicle. 
Recon nect the battery lead and close the boot. 
Check f top up the flu id and bleed as required, see 
Power Hydraul ic System - Bleed. 

PUMP 

RENEW 66.30.01 

O pen the bonnet. 
Place a cloth below the pump to catch any escaping 
fluid. 
Remove the pressure pipe bracket securing bolt. 
Disconnect the pressure pipe from the pump. 
Disconnect the feed hose from the pump. 
Ensure protective caps f plugs are fitted to the p ipes 
and pump. 
Remove the pump to timing cover securing bolts ( 1  
Fig. 2) .  
Displace and remove the pump (2 Fig. 2).  
Reverse the removal procedure to fit the new pump. 
Check f top up the fluid and bleed as required, see 
Power Hydraul ic System - Bleed. 

PUMP DRIVE COUPLING 

RENEW 66.30.02 

Remove the pump 66.30.01 .  
Displace and remove the drive coupl ing (3 Fig. 2). 
Reverse the removal procedu re to fit the new coup
l ing. 
Check f top up the fluid as required. 

1 

Fig. 1 

2 

Fig. 2 

For Torque see Section 06 and the Table at the end of this Section January 93 Issue 2 66 - 5  
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POWER HYDRAULICS 

RESERVOIR 

RENEW 66.30.27 

Open the bonnet. 
U nscrew and remove the reservoir  front mounti ng 
bobbin securing nut. Displace a nd reposition the 
reservoir  from the front mounting stud and com
bined rear slotted mount. 
Place a suitable container adjacent to the reservoir 
u nder the pump feed hose. Slacken the reservoir 
outlet hose to pump securing clip. 
Remove the reservoir ca p. 
Carefully disconnect the feed hose and al low the 
reservoir to drain.  Raise the rea r of the reservoir to 
aid the draining process. 
Remove the feed and return hoses from the reser
voi r. To avoid spil lage, ensure blanking plugs are 
fitted to the hoses and the reservoi r. 
Remove the reservoir. Displace and remove the res
ervoi r  front mounting bobbin. 

Reverse the removal procedure to fit the new reser
voir. 
Check I top up the fluid and bleed as required, see 
Power Hydraul ic System - Bleed. 

REAR STRUT SELF - LEVELLING 

RENEW 66.20.01 

Jack up the rear ofthe vehicle and support with axle 
stands. 
Attach a length of hose to the line bleed screw lo
cated on the th ree way pipe connector at the rear left 
hand side of the ride height pressure pipe. 
Place the free end ofthe hose in a suitable container. 

S lacken off the l ine bleed screw half a tu rn and al low 
the fluid to d rain i nto the container. 
Re-tighten the bleed screw. 
Remove the appropriate road wheel, noting the stud 
to wheel relationship. 
Disconnect the hydraulic pipe to connector u nion 
n ut. Fit protective caps I plugs to the pipe and con
nector. 

Remove the strut lower securi ng bolt l nut (1 Fig. 1 ). 
Remove the strut to body securi ng bolts ( remove 
the front inner bolt fi rst) (Fig. 2) .  
Remove the strut assembly (Fig.  3) .  
Remove the feed pipe from the strut and connector. 
Fit plugs to the pipe and connector. 
Remove the restrictor from the strut a nd fit a plug to 
the strut. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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POWER HYDRAULICS 

Note the position of the mounting p late to the strut. 
Fitthe strut assembly to service tool J D  1 25. Engage 
the spri ng retaining arms. 
lighten the tool centre bolt to compress the spring. 
Fit the tool ! strut assembly to a vice, to grip on the 
upper castel lated washer. Close the vice and hold 
the assembly. 
Remove the strut upper securing nut. 
Displace and remove the tool ! strut assembly from 
the washer. 
Open the vice. Remove the washer from the vice. 
Remove the micron buffer from the strut. 
Remove the strut mounting ring, micron ring, 
spring seat and seating washer from the strut. 
Remove the m icron buffer, spacer and washer from 
the strut. 
Remove the strut assembly from the spring. 
Remove the lower spring seating washer from the 
strut. 
Discard the strut. 
Reverse the removal procedure to fit the new strut. 

Ngm: Ensure the strut is fully extended before fit-
ting the spring compressor. 

Keep the protective caps ! plugs i n  place until just 
before fitting. 
Ensure cleanl iness at al l  times during re-assem bly, 
especially pipe ends and unions. 
Check ! top up the fluid and bleed as required, see 
Power Hydraulic System - Bleed. 
Remove the axle stands and lower the vehicle. 

SERVICE TOOLS 

Rear road spring compressor JD 125 

POWER HYDRAULIC SYSTEM 

FLUIDS 

CAUTION: Use only JAGUAR or a proprietary HY
DRAULIC SYSTEM MINERAL OIL 
(HSMO) when filling the system. 

POWER HYDRAULIC SYSTEM 

TOP UP 

CAUTION: The system is filled with JAGUAR or a 
proprietary HYDRAULIC SYSTEM MIN
ERAL OIL (HSMO). If any other specifi
cation fluid is used the system will 
become contaminated and the system 
will have to be purged. 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 66 - 7  



POWER HYDRAU LICS 

The reservoir contains the fluid for the rear ride le
vell ing system. The fluid level must only be checked 
when the engine is COLD and the vehicle is in an un
laden condition, i .e. no passenger's or luggage. 
Remove the reservoir  cap, take great care to prevent 
any foreign matter from entering. If necessary, top 
up to the base of the fi l ler neck, DO NOT OVERFI LL. 
Replace the cap and ensure that it is fully tightened. 

OILS I GREASES I SEALANTS 

Power hydraulic system JAGUAR or a proprietary 
HYDRAULIC SYSTEMS MINERAL OIL (HSMO). 

POWER HYDRAULIC SYSTEM 

BLEED 

CAUTION: Use only JAGUAR or 8 proprietary HY
DRAULIC SYSTEM MINERAL OIL 
(HSMO) when filling the system. 

Drive the vehicle on to a ramp. 
Open the bonnet. 
Check /top up the power hydraulic system reservoir  
with new (HSMO) oi l .  
Fi rmly apply the handbrake. 
E nsure that the vehicle is in 'P' (AUTO ONLY). 
E nsure that the vehicle is in Neutral (MAN UAL 
ONLY). 

Start the engine. Raise the ramp. 
Disconnect the ride height sensor l ink rod ( 1  Fig.  1 )  
from the RH wishbone, and raise the ride height sen
sor l ink arm (2 Fig. 1 )  2 - 3 cm. The rea rofthe vehicle 
wil l  rise. Stop the engine when 'pulsing ' is felt in the 
strut feed pipe. 
Remove the dust cover from the bleed screw, lo
cated at the top of the LH strut assembly. 
Using a suitable pipe a nd container, bleed out 0.24 
to 0.36 l itre of hydraulic fluid, ie one strut full . 
The vehicle wi l l  return to its normal height duri ng 
the bleedi ng operation. 

Lower the ramp. Check/top up the power hydrauliC 
system reservoi r. 
Start the engi ne. Raise the ramp. 
Raise the ride height sensor l ink arm 2 - 3 cm. 
Stop the engine when 'pulsing' is felt in the strut 
feed pipe. 
Repeat the b leeding precedure. 
Refit the bleed screw dust cover. 
Lower the ramp. Check/top up the power hydrauliC 
system reservoir. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• POWER HYDRAULICS 

Start the engine. Raise the ramp. 
Using the ride height sensor l ink, raise the rear ofthe 
car. When pulsing can be felt in the strut feed pipe, 
reconnect the link arm to the RH wishbone. The ve
hicle wi l l  return to its normal ride height. 
Lower the ramp and switch off the engine. Check / 
top up the power hydra ulic system reservoir. 

OILS I GREASES I SEALANTS 

Power hydraulic system JAGUAR or a proprietary 
HYDRAULIC SYSTEMS MINERAL OIL (HSMO). 

RESERVOIR CAP 

RENEW 66.30.28 

Open the bonnet. 
U nscrew and remove the reservoir cap. Discard the 
cap and seal. 
Clean the reservoir  neck area, taking g reat care to 
prevent any foreign matter from entering the 
system. 
Fit and align a new seal to the new cap. 

Ngte: The seal fits on top of the cap retaining 
flange. 

Check the fluid level before fitting and tightening the 
new cap. 
Close the bonnet. 

For Torque see Section 06 and the Table at the end of this Section January 93 Issue 2 66 - 9  
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Accumulator union nut 9.5-10.5 Nm 
Hose clips 1.5-2.5 Nm 
Inlet hose clip 1.5-3.5 Nm 
Pipe to accumulator union nuts 9.5-10.5 Nm 
Pipe to power servo union nut 16-19 Nm 
Pipe to reservoir union nut 17-19 Nm 
Pump securing bolts 23-27 Nm 
Pressure pipe union nut 11-14 Nm 
Pipe union nuts 16-19 Nm 
Servo to valve block pipe union nuts 
16-19 Nm 
Strut securing bolts 22-28 Nm 
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ANTI-LOCK BRAKE SYSTEM (ABS) 

INTRODUCTION 

BRAKES 

The hydraulic components necessary for the anti-lock control are integrated with a servo-hydra ul ic 
booster (Fig. 1 )  and its operating components; brake fl uid is used as the single worki ng fl uid. An energy 
source consisti ng of an electric motor, a pump, a pressure switch and an accumulator (Fig. 2), provides 
high pressu re fluid to operate the booster during normal braki ng as wel l  as providing a means of in
creasing brake line pressure when required during anti-lock braking. Also contained in  th is assembly 
are the master cylinder, the solenoid valves and the reservoir. 

Fig. 1 Fig. 2 

In the i nstal lation the front hydraulic circuit is operated conventionally by the master cylinder, assisted 
by the booster, but the rear circuit is operated directly by the controlled� pressurized fluid in the booster. 
The front circuit is 'static' and the rear circuit 'dyna mic'. However when the anti-lock control is requi red, 
the front also becomes 'dynamic'. Then inlet and outlet solenoid valves operate i n  each of the three 
ci rcuits to control the pressure as required to prevent wheel-lock. 

Sensors are i nstalled at each wheel. Their wheel speed related signals are processed by an electronic 
control module wh ich operate the solenoid valves in the hydraulic system.  The front wheels are con
trolled i ndividually and the rear wheels, which are on a single hydra ulic circuit, are controlled together 
on the select low princible. Therefore a tendency for one wheel to lock result in control of both wheels 
according to the need of the 'locking' wheel. 

The state of the anti-lock system is continuously monitored by the control module, which switches off 
the system automatically if a fai lure is  identified, i l luminating a wa rning lamp and leaving full, boosted 
braking to all wheels. Warni ng lamps would also indicate low accumulator pressure or low fluid level 
in the reservoir. 

NQtft: Should the front hydraulic circuit fa il, pedal travel will increase. If the rear hydraulic circuit fails, 
pedal effort will increase. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES CO) 
HYDRAULIC BRAKE BOOSTER 

One i mportant aspect ofthe ASS is the hydraul ic booster (Fig. 1 )  which boosts the pedal force by means 
of hydraulic pressure. The dynamic circuit ofthe rear brakes is suppl ied from the hydraul ic accumulator 
via a control valve in the booster. 
The pressure in  the booster and the rear brake circuit is proportional to the pedal force i.e: 

Low pedal force - low pressure. 
High pedal force - high pressure. 

The booster is composed of an actuating piston (1 Fig. 2) and a booster piston (2 Fig. 2). The movable, 
mechanical connection between the control valve (3 Fig. 2) and the two pistons is made by means of 
a scissor-lever mechanism (4 Fig. 2) .  
The control valve (3 Fig. 2 )  opens the pressureless booster chamber to the reservoir (9 Fig.  2); s imulta
neously the channel from the hydraulic accu mulator is closed. The accumulator is constantly main
tained in an operating pressure range between 1 40 to 1 80 bar nominal, 1 28,5 bar minimum to 1 95 bar 
maximum. As force is applied to the brake pedal ,  the actuating piston (1 Fig. 2 )  with the scissor (4 Fig. 
2 )  moves forward. The two lower articulated ba lls (5, 6 Fig. 2) move towards one another while the 
u pper balls (7, 8 Fig. 2) move apart. Due to this movement, the control valve (3 Fig. 2) opens the intake 
channel from the accumulator just after it closes the return flow. 
In the brake booster, a pressure is bui lt up which istransmitted to the rear brakes and which acting simul
taneously on the booster piston (2 Fig. 2) boosti ng the actuating force on the master cyli nder piston. 
At the same time the pressure acts between the booster piston (2 Fig. 2 )  and the actuati ng piston ( 1  Fig. 
2 )  separating the two parts. The lower articulated balls (5, 6 Fig. 2 )  move apart whi lst the upper bal ls 
move towards one another, this movement closes the intake by means of the control valve; the return 
flow remains closed. 

3 

9 

Fig. 1 

7 8 

Fig. 2 
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The control valve (3 Fig. 2) is closed when the pressure acting on the actuating plate ( 1  Fig. 2) causes 
a force which is equal to the preset pedal force, i.e. when there is a balance offorces. The pressu re acting 
on the annular circle of the booster piston (2 Fig. 2) increases the pedal force. The pedal force is in
creased in the ratio 1 : 4, the booster ratio depends on the ratio of actuating piston area (1 Fig. 2) to 
booster piston area (2 Fig. 2). 

The pressure in  the booster is proportional to the pedal  force. 
In maximum braking position, the control valve is open com pletely, the entire accumulator pressure of 
between 1 28,5 bar min. and 195 bar max. acts on the booster piston. The maximum possible brake 
boosting is util ized. The brake pressure to the front wheel brakes can only be increased when the pedal 
force is increased. The brake pressure in rear wheel brakes cannot exceed 1 95 bar max., even in the 
case of the pedal  force increase. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

ABS CONTROL MODULE (BCM) 

The ABS Control Module (BCM) processes the signals from the four wheel sensors, converts their fre
q uency information into values which correspond to wheel speed and then, with the data received, con
trols the solenoid va lves d uring braking under ABS control.  
The BCM (Fig. 1 )  checks the inputs and output signals in  orderto indicate ABS disturbances, a self-moni
toring function is integrated in  the BCM and a ABS warning lamp is i l luminated in the case of a system 
fai lure. 

During ABS control, the respective solenoid va lves in the wheel circuit concerned is control led. The 
main valve is control led when a front wheel is under ABS control .  In order to enable the wheel to trans
mit the optimum brake force under al l  road conditions, the control of the valves must be very rapid, u p  
to 6 times a second. 

When the ignition is switched on, battery voltage is supplied to pin 53 of the BCM. The controller wi l l  
provide an earth connection at pin 34to activate the main relaycoil,  provided a system fa ult has not been 
detected. Battery voltage is supplied to pin 33 when the main  relay is energised which switches the BCM 
on to start its test routines. 

During the test routines, the ABS warning lamp is i l l uminated. The ti me the lamp is i l l uminated depends 
on the charging of the hydraulic accum ulator. During this in itial ization phase of the BCM, the controller 
wi l l  ground pin 52 unti l tests prove satisfactory. The signal controls a logic input on the instrument pack 
which controls the ABS warning lamp. 

Fig. 1 

ABS AND BRAKE WARNING LAMP 

The ABS warning lamp warns the d river i n  the case of a malfunction in the ABS system and indicates 
that the BCM has switched off the ABS system. The consequence is the loss of the anti-lock function, 
the conventional brake, with brake boosting is however maintained. 

The brake warning lamp together with ABS warning lamp warns the driver that a problem exists in the 
conventional braking system, ie loss of brake pressure. 
In the case of a fa i lure due to faulty plug connections, broken cables or defective components, such as 
sensors and I or solenoid valves, the voltage su pply to the mai n relay is switched off by the BCM via 
terminal 34, and terminal 33 is no longer supplied with voltage. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES (0) 
The ABS warning lamp is electronically control led by the vehicle instrument pack. To activate the warn
i ng lam p, the controller provides a g round signal at pin 52. 
If the BCM is not connected the warni ng will i l luminate because it is connected to ground via the BCM 
relay. Should the ABS and the brake warning lamp i l luminate simultaneuosly, brake pedal feels normal 
b ut the fluid is low. 
The brake warning is i l luminated because an earth con nection for the warning lamp is made via the 
switch contacts located in the reservoir. 

The ABS warning lamp is i l luminated because fluid level switch is open and the circuit between ter
m inals 8 / 51 of the control module is broken. During the system self test, the BCM will recognize this 
fai lure and switch termi nal 52 of the BCM from the warning lamp to earth, at the same time, the system 
will be partial ly i nhibited. 
Should the pedal feel hard (after some brake applications) i.e. in the case of accumulator pressure below 
the switching pressure point between 85 bar min. and 1 05 bar max. (95 bar nominal), no boost braking. 
The brake warning lamp i l luminates because the pressure is below the switching pressure point be
tween 96 bar min. and 1 1 2 bar max. ( 1 05 bar nominal).  The warning lamp switch contacts in the com
bined pressure switch open, so a circuit is broken between termina ls 1 and 2. 
The ABS warning lamp i l l uminates si multaneously because the warning switch contacts open breaki ng 
the circuit between terminals 8 and 51  of the BCM. During the system self test, the control mod ule wi ll 
recognize this fai lure and switch terminal 52 of the BCM from the warning lam p  to earth, at the same 
time, the system will be partially inhi bited. 

PUMP MOTOR OPERATION 

With the pressure in the hydraulic accumulator below 1 28,5 to 1 49 bar (lower switching point), the motor 
will  switch on. 
When the ignition is switched on battery power is supplied to the relay coil, if the pressure in the hy
d raulic accumulator is below the lower switching point the coi l wi l l  be earthed. 
Battery power is then suppl ied to the pump motor via the closed contacts of the relay and a 30 amp fuse. 

The motor operates until a pressure of 1 7 1  to 1 95 bar (upper switching point), is achieved. Having re
ached the upper switching point the pressure switch contacts open de-activating the relay thus switch
i ng off the pump motor. When the pressure drops to the lower switching point, the pressu re switch 
closes switching on the pump motor so that the system pressure is maintained at between 1 28,5 bar 
m in .  to 1 95 bar max. ( 1 40 to 1 80 bar nominal). 

Fig. 1 

MOTOR PUMP UNIT 

With the motor pump unit (Fig. 1 ), a n  independent energy supply is obtained by means of a motor and 
a pump which generates hydraulic energy, and accumulates the pressure energy in a hydraul ic accum u
lator. From the hydraul ic accumulator the pressure supply for the dynamic circuit of the rear wheel 
brakes, the hydraul ic brake booster and the static circuit of the front wheel brakes is provided during 
a braking with ABS control. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

The motor (1 Fig. 1 )  drives via a coupling (2 Fig. 1 )  a rotor (3 Fig. 1 )  which incl udes two pistons (4 Fig. 
1 )  and two balls (5 Fig. 1 )  which move in  an eccentric ring (6 Fig. 1 ) . Brake fluid is drawn via the suction 
channel (7 Fig. 1 ), a fi lter (8 Fig. 1 ), through the control shaft (9 Fig. 1 )  on the u pper side of the lower pis
ton. The rotation causes a reduction of space due to the eccentric ring and bal l .  The piston is moved 
towards the control shaft and a pressure is generated. 

The pressure opens a check valve ( 1 0  Fig. 1 ), is transmitted to the accumu lator and to the annular 
chamber  of the control piston in the booster. Simultaneously the pressu re acts on the tappet ( 1 1  Fig. 
1 )  of the combined pressure wa rning switch ( 1 2  Fig. 1 )  and moves it unti l the upper switching point ( 1 7 1  
to 1 95 bar), i s  achieved. The pressu re switch in the combi ned pressure switch switches the motor off. 

The hydraulic system is protected against damage by the pressure control valve which releases pres
sure at 2 1 0  bar. 

2 
1 

Fig. 1 Fig. 2 

HYDRAULIC ACCUMULATOR 

The hyd raulic accumulator (Fig. 2) accumulates the hyd raulic pressure and makes it avai lable to the hy
d rau lic system for the booster and rear wheel brakes. 
Owing to the fact that fl uids are a lmost incompressa ble they cannot be used for an accu mulation of en
ergy. The additional use of com pressible nitrogen gas in the hyd raulic accumulator enables an energy 
accumulation. The gas and flu id must be separated by means of a membrane. 

The hydraulic accumulator is com posed of a reservoir which is divided into two cha mbers by a mem
brane (1 Fig. 2). On a new accumulator, the upper chamber (2 Fig. 2) is fi l led with nitrogen gas to an 
initial pressure of 84 bar. In service th is pressure must not fa ll below 30 bar. Brake fluid su ppl ied by 
the pump fi l ls the lower cha mber (3 fig 2). 

With an increasing amount of brake flu id the pressure in the system also increases, the nitrogen gas 
is compressed and the gas pressure is increased i.e. the nitrogen vol ume becomes smaller. 
Equally the accumulator volume for the brake fl uid increases u p  to the cut-off (upper switching point) 
pressure of 1 7 1  to 1 95 bar. 
The p ressure in the accumulator is maintained by means of a check valve which is an integral part of 
the motor pump u nit. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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COMBINED PRESSURE WARNING SWITCH 

The combined pressure warning switch is shown in Fig. 1 .  The pump generates a pressure in  the system 
which acts on the tappet ( 1  Fig. 2). The tappet moves against a spring (2 Fig. 2) .  At a pressure of 96 to 
1 1 2 bar the warning switch (3 Fig. 2) is actuated. 
First, the brake warning light wi l l  be exti nguished followed a short time after by the ABS warning light. 
The tappet (1 Fig. 2 ), is moved further by pressure and opens the pressure switch (4 Fig. 2 ), at a pressure 
between 1 7 1  to 1 95 bar to open the pump relay coil circuit so stopping the pump motor. 
If, after a number of brake applications or normal leak down, the system pressure falls below the lower 
switching point (1 28,5 to 1 49 bar), the pressure switch (4 Fig. 2) closes and the pump will operate until 
the upper switching pressure ( 171  to 1 95 bar) is reached. In this way, the system pressure is maintained 
within the range of 1 28,5 to 195 bar ( 1 40 to 180 bar nominal) .  If due to a hydraul ic or electrical fai lure, 
a pressure drop below the brake warning switch range occurs (96 to 1 1 2  bar), the brake warning switch 
(3 Fig. 2) contacts close. The brake warning lamp lights, simulta neously the ABS warning switch (4 Fig. 
2 )  contacts open a nd the ci rcuit between terminals 9 and 10 of the BCM is broken. The BCM is partially
inhibited, ABS control forthe frontwheel brakes is switched offand the ABS warni ng light is i l luminated. 

J70·137 

1 J70·II. 

Fig. 1 Fig. 2 

WHEEL SENSORS 

At each road wheel a speed sensor and a toothed rotor is fitted. By means of a magnetic core (1 Fig. 
3) in a coi l (2 F ig.  3), a sinusoidal a lternating voltage signal is generated by a toothed rotor (3 Fig. 3) break
ing the magnetic field and inducing voltage in the coil. The frequency of which is dependent on the
wheel speed. The voltage is transmitted to the BCM via screened cables. The air gap between the sensor 
and the toothed wheel is very important i.e. a large gap wil l  generate a low voltage, and a sma ll gap a 
high voltage. 

1 

2-_..J 

3 
J70- 139 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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VALVE BLOCK 

The valve block contains three pai rs of solenoid valves, one pair for each of the front brakes and one 
pai r forthe rear brakes. Each pair  contain an outlet and an i n let valve. The valves are electronical ly oper
ated by sig nals from the BCM. During braking with ABS control, the BCM provides a ground path to 
the in let and outlet solenoid valves, which i nfluence the hydraulic pressure to the brakes. The control 
to the rear brakes is determined by the wheel which fi rst shows a tendency to lock. The brake pressure 
at both rear wheels is thus determi ned by the wheel having the lowest friction coefficent. 

This ensures that in the case of braking on a surface with low friction coefficient neither of the rear 
wheels wil l  lock. 
All the valves with the exeption of the main valve have a common battery feed which is connected to 
pin 30 of the main relay. 
The positive supply connection to the controller pin 3 is known as the reference voltage, and provides 
the controller with voltage information from the point of supply to the valves. 

Note: During normal braking the anti-lock system wi ll  not be activated. However, if the braking force
applied is sufficient to overcome tyre / road adhesion the anti-lock system wi l l  automatical ly be 
activated preventing the road wheel from locking. 

With no cu rrent flowing through the i nlet solenoids the valves are open so that during braking the brake 
pressure can be applied direct to the wheel brakes. 
With no current flowing through the outlet solenoids the va lves are closed and disconnect the wheel 
brakes from the reservoi r. 
To maintain  pressure the outlet valve ( 1  Fig. 1 )  stays closed, and the in let valve (2 Fig. 1 )  to, any wheel 
on the point of locking, closes, ensuri ng the brake pressure to that wheel cannot be increased. 
To decrease pressure the in let valve closes and the outlet valve opens. The brake pressure to the wheel 
is decreased. 
To increase the pressure to the wheel the in let valve opensand the outlet valve closes and the brake pres
sure to the wheel is again increased almost up to the locking pressure l imit. 
These phases a re repeated u p to sixtimes a second unti l  the tendency forthe wheel to lock is el iminated. 

1 

Fig. 1 Fig. 2 

MAIN VALVE 

The main valve is a solenoid operated valve which during ABS control supplies the front wheel brakes 
with pressure and causes a push back of the pedal by applying a pressure to the postioning sleeve. 
In a braking position without ABS the solenoid valve ( 1  Fig. 2 )  is de-energ ized and con nects the reservoir  
(2 Fig.  2 )  with the master cylinder (3 Fig.  2) .  
The connection between the booster, the master cyl i nder and the return flow is closed. 
At the beginning of ABS control the mai n  solenoid valve is energ ized and connects the dynamic circuit 
of the booster with the static circuit of the master cyl inder. 
The connection between the master cyl inder and the reservoir is closed. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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MASTER CYUNDER 

The master cylinder (Fig. 1 )  acts exclusively on the front wheel brakes, the static circuit. The pressure 
in  the master cylinder is generated by means of force acting from the booster piston to static fluid col
u mn. In addition, the positioning sleeve and the main  valve are integrated in the master cylinder. 
The b rake pressure to the rear wheel brakes is supplied by the hydraul ic accumulator through the con
trol valve. 

As pressure is appl ied to the brake pedal, the master cyl inder piston (1 Fig. 2) is moved forward by the 
booster piston (5 Fig. 2). The central valve (2 Fig. 2) closes and a pressure is built up in the front wheel 
brakes. Simultaneously to the forwa rd movement of the booster piston the positioning sleeve (3 Fig. 
2 )  is pulled to the left. The main valve (4 Fig. 2 )  is in an inoperative position. The connection between 
the master cylinder and the reservoi r  is open, the connection between the booster and the master cylin
der is closed. 

Should there be a wheel locking tendency d uring braking at one or more front wheels, the main valve 
(4 Fig. 2 )  is controlled by the BCM. The main valve closes the connection between the static circuit of 
the master cyl inder and the reservoi r. 
Simultaneously, the connection between the dynamic circuit in the rear wheel brakes the booster, and 
the static circuit in the front wheel b rakes is made. 

Fig. 1 Fig. 2 

The dynamic pressu re is a pplied to the positioning sleeve (3 Fig. 2) which is moved to its stopping point. 
This movement causes the push back of the booster piston and of the pedal.  At the same time, the dy
namic flow-in over the primary seal (6 Fig. 2) of the master cylinder piston ( 1  Fig. 2) and thus the direct 
pressure supply in the wheels occurs. 

The pressu re on the right side of the primary seal is h ig her than on the left side and due to this the pri
mary seal is pushed forward. 
Due to the p ressure compensation, the master cylinder piston (1 Fig. 2) is pushed to the booster piston 
(5 Fig. 2). 
The d irect flow into the front wheel brakes and the push back of the pedal, avoids a pedal pulsation dur
ing braking under ABS control and guarantees at the same time that sufficient reserve is avai lable in 
case of rear circuit fai lure. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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POSmONING SLEEVE 

The positioning sleeve is a safety featu re which ensures that i n  the case of a ci rcuit fai lure in the rear 
wheel brakes there is sufficient master cyl inder stroke left during ABS controlled braki ng. 
In its inoperative position the sleeve (1 Fig. 1 )  is at its stopping point. The cha mber (2 Fig. 1 )  left of the 
positioning sleeve is connected with the reservoir via the main valve. The chamber right of the sleeve 
is con nected di rect with the reservoir. 

Braking without ABS control pressure is appl ied to the brake pedal, the booster piston (3 Fig. 1 )  moves 
to the left pushing the positioning sleeve to the left agai nst the spring tension. 
Braki ng on surfaces with a high friction coefficient under ABS control pressu re is applied from the dy
namic circuit by opening the main valve. The positioning sleeve ( 1  Fig. 1 )  moves to the right to its stop
ping point and pushes back the booster piston (3 Fig. 1 )  as well as the brake pedal. 
At the beginning of ABS control the brake pedal has a hard peda l feel .  

During braking on surfaces with a low friction coefficient the booster piston and the brake pedal moves 
gradually to the stopping point of the position sleeve. Therefore, no push back movement of the pedal 
can be felt. 

3 

Fig. 1 

RESERVOIR 

The reservoir is composed of several chambers. The most i mportant chambers deliver supply to: 

1 .  The front wheel brakes, i.e for the master cylinder via the main valve. 
2. The motor pump unit, i.e. for the booster and rear wheel brakes, and for the return flow from the 

booster, the rear brakes, the valve block and the position sleeve. 

If due to a leakage, e.g. in the front wheel brakes brake fluid is lost, the necessary amount of fluid for 
operating the rear wheel brakes is sti l l  available. The BCM is partial ly i nhibited, the ABS for the front 
wheel brakes is switched off and the ABS warning l ight is i l l uminated. 

In the case of a leakage in the rear wheel brakes, a residual amount of fl uid is available for operating 
the front wheel brakes to decelerate the vehicle. The BCM is partial ly inhibited, the ABS for the front 
wheel brakes is switched off and the ABS warning l ight is i l luminated. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

Monitoring the fluid level is made by means of two reed contacts on different levels inside the reservoir  
which a re switched by contact plates ( 1  Fig. 1 )  on a float stem. 
With fluid loss, the lower reed contact (2 Fig. 1)  switches on the brake warning lamp, the same as a con
ventional brake system. 
With further loss of brake fluid the u pper reed contact (3 Fig. 1 )  is opened. The circuit between terminals 
8 and 51 is broken. The SCM senses the open circuit during its continuous tests. The SCM is partially 
inhibited, the ASS for the front wheel brakes is switched off and the ASS warning lamp is i l luminated. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
August 92 70 - 1 1 



(a) BRAKES • 
ANTI-LOCK BRAKING SYSTEM 

FAULT DIAGNOSIS - SYSTEM TEST 

TEST 1 :  Battery voltage at BeM. If incorrect: 
Connect voltmeter to terminals 1 and 53 at BCM Check battery condition. 
with ignition 'ON'. Check wiring from terminal 53 to ignition 
Voltmeter should read over 1 0  volts. battery feed. 

Check wi ring from terminal 1 to earth. 

TEST 2: Main relay continuity test. If ope n  circuit: 
Check continuity between terminals 1 and 33 at Remove relay and check wiring from terminal 33 
BCM with ignition 'OFF'. to pin 30 at main relay. 

Check wi ring from pin 87a of relay to earth. 
If correct, replace relay. 

TEST 3: Main relay resistance test. If readi ng is outside the specified band: 
Check the resistance between terninals 34 and 53 Remove main relay and check wiring from ter-
of BCM, should read between 50 a nd 1 00 ohms minal 34 to pin 85 at relay. 

Check wiring from pin 86 at relay to battery posi-
tive. 

TEST 4: Main relay operation. If incorrect: 
Bridge the BCM terminals 1 and 34. Remove the main relay. 
Connect voltmeter to terminals 1 and 33 at BCM Check fuse. 
with ig nition 'ON'. Check wiring from pin 87 of relay to fuse. 
Voltmeter should read over 1 0  volts. Remove bridge wire. 

TEST 5: Left-hand side rear wheel sensor resis- If i ncorrect: 
tance check. Check wheel sensor connector. 
Connect ohmmeter between terminals 28 and 46 Disconnect wheel sensor and check sensor resis-
with ignition 'OFF'. tance, if i ncorrect replace sensor. 
Resistance should read between 0.8 and 1 .4 K If resistance of sensor is correct, check wiring 
ohms. from the sensor to BCM block connector, ter-

minals 28 a nd 46. 

TEST 6: Right-hand side front wheel sensor resis- If incorrect: 
. tance check. Check wheel sensor connector . 

Connect ohmmeter between terminals 29 and 47 Disconnect wheel sensor and check sensor resis-
with ignition 'OFF'. tance, if incorrect replace sensor. 
Resistance should read between 0.8 and 1 .4  K If resistance of sensor is correct, check wiring 
ohms. from the sensor to BCM block connector, ter-

minals 29 a nd 47. 

TEST 7: Right-hand side rear wheel sensor resis- If incorrect: 
tance check. Check wheel sensor connector. 
Connect ohmmeter between terminals 27 and 45 Disconnect wheel sensor and check sensor resis-
with ignition {OFF'. tance, if incorrect replace sensor. 
Resistance should read between 0.8 and 1 .4 K If resistance of sensor is correct, check wiri ng 
ohms. from the sensor to BCM block connector, ter-

minals 27 and 45. 

TEST 8: Left-hand side front wheel sensor resis- If incorrect: 
tance check. Check wheel sensor connector. 
Connect ohmmeter between terminals 30 and 48 Disconnect wheel sensor and check sensor resis-
with ignition 'OFF'. tance, if incorrect replace sensor. 
Resistance should read between 0.8 and 1 .4 K If resistance of sensor is correct, check wiring 
ohms. from the sensor to BCM block connector, ter-

minals 30 and 48. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES (0) 
FAULT DIAGNOSIS - SYSTEM TEST 

TEST 9: Left�and side rear sensor voltage. If incorrect: 
Raise car on wheel free ramp. Check sensor mounting. 
Spin wheel at 1 rev. per second with an AC volt- Check toothed wheel. 
meter connected to terminals 28 a nd 46 of BCM Check hub carrier. 
with ignition 'OFF'. 
Meter should read between 0.04 and 0. 1 volts. 

TEST 10: Right�and side front sensor voltage. If incorrect: 
Raise car on wheel free ramp. Check sensor mounti ng. 
Spin wheel at 1 rev. per second with an AC volt- Check toothed wheel. 
meter connected to termina ls 29 a nd 47 of BCM Check vertical l ink. 
with ignition 'OFF'. 
Meter should read between 0. 1 5  a nd 0.7 volts. 

TEST 1 1 :  Right�and side rear sensor voltage. If incorrect: 
Raise car on wheel free ramp. Check sensor mounting. 
Spin wheel at 1 rev. per second with an AC volt- Check toothed wheel. 
meter connected to terminals 27 and 45 of BCM Check hub carrier. 
with ignition 'OFF'. 
Meter should read between 0.04 a nd 0. 1 volts. 

TEST 12: Left�nd side front sensor voltage. If incorrect: 
Raise car on wheel free ramp. Check sensor mounti ng. 
Spin wheel at 1 rev. per second with an AC volt- Check toothed wheel. 
meter connected to terminals 30 a nd 48 of BCM Check vertical l ink. 
with ignition 'OFF'. 
Meter should read between 0. 1 5  a nd 0.7 volts. 

TEST 13: Sensor cable screen continuity test, If closed circuit: 
left�and rear. Check that sensor is not earthed. 
Connect continuity tester between terminals 28 Check sensor cable from sensor to BCM is not 
and 1 with Ignition 'OFF'. Should be open circuit. earthed. 

TEST 14: Sensor cable screen continuity test, If closed circuit: 
right�and front. Check that sensor is not earthed. 
Connect continuity tester between terminals 29 Check sensor cable from sensor to BCM is not 
and 1 with Ignition 'OFF'. Should be open circuit. earthed. 

TEST 15: Sensor cable screen continuity test, If closed circuit: 
left�and rear. Check that sensor is not earthed. 
Connect continuity tester between terminals 27 Check sensor cable from sensor to BCM is not 
and 1 with Ignition 'OFF'. Should be open circuit. earthed. 

TEST 16: Sensor cable screen continuity test, If closed circuit: 
left-hand rear. Check that sensor is not earthed. 
Connect continuity tester between terminals 30 Check sensor cable from sensor to BCM is not 
and 1 with Ignition 'OFF'. Should be open circuit. earthed. 

TEST 17: Valve block connection. If no continuity, d isconnect the valve block. 
Ground pin 34 of ECU. Connect voltmeter to ter- Checkwiring from pin 30 at main relay to terminal 
m inals 1 and 3 with ignition 'ON'. 3. 
Meter should read over 1 0  volts. Check wiring from terminal 3 of BCM to pin 7 of 

valve block. 

TEST 18: Main valve resistance. If incorrect, d isconnect the main valve. Measure 
Connect ohmmeter to terminals 3 a nd 39 of BCM main valve resistance. 
with ignition 'OFF'. Meter should read between Check continuity of wiring from pin 2 of valve to 
2 and 5 ohms. terminal 39 of BCM connector. 

Check pin 1 terminal of valve to BCM connector 
terminal 3. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

FAULT DIAGNOSIS - SYSTEM TEST 

TEST 19: Check resistance of RH front inlet valve. If i ncorrect, d isconnect valve block and measure 
Connect ohmmeter to BCM connector terminals resistance between valve pins 1 and 7. 
3 and 38 with ignition 'OFF'. Metershou ld read Check wi ri ng from BCM terminal 38 to pin 6 (LHO) 
between 5 and 7 ohms. or pin 1 (RHO) of valve block. 

TEST 20: Check resistance of rear inlet valve. If incorrect, d isconnect valve block and measure 
Connect ohmmeter to BCM connector terminals resista nce between valve pins 1 and 7. 
3 and 54 with ignition 'OFF'. Meter should read Check wi ri ng between BCM terminal 2 and pin 3 
between 5 and 7 ohms. of valve block. 

TEST 2 1 :  Check resistance of LH front inlet valve. If i ncorrect, disconnect valve block and measure 
Connect ohmmeter to BCM connector terminals resistance between valve pins 5 and 7. 
3 a nd 20 with ignition 'OFF'. Meter should read Checkwiri ng from BCM terminal 36to pin 1 (RHO) 
between 5 and 7 ohms. or pin 6 (LHO) of valve b lock. 

TEST 22: Check resistance of rear outlet valve. If i ncorrect, disconnect valve block and measure 
Connect ohm meter to BCM connector terminals resista nce between valve pins 4 and 7.  
3 a nd 36 with ignition 'OFF'. Meter should read Check wiri ng between BCM terminal 33 and pin 4 
between 3 and 5 oh ms. of valve block. 

TEST 23: Check resistance of RH front outlet If incorrect, disconnect valve block and measure 
valve. resista nce between valve pins 5 and 7. 
Connect ohmmeter to BCM connector terminals Check wiri ng between BCM terminal 1 6  and pin 
3 a nd 21 with ignition 'OFF'. Meter should read 2 (LHO) and pin 5 (RHO) of valve block. 
between 3 and 5 oh ms. 

TEST 24: Check resistance of LH front outlet If incorrect, disconnect valve block and measure 
valve. resistance between valve pins 5 and 7. 
Connect ohm meter to BCM connector terminals Check wiri ng between BCM terminal 34 and pin 
3 and 2 with ignition 'OFF'. Meter should read be- 5 (LHO) and pin 2 (RHO) of valve block. 
tween 3 a nd 5 ohms. 

TEST 25: Inlet and outlet valve function. If an incorrect result is obtained, renew the valve 
Ground pin 34 of BCM. Bridge BCM terminals 1 ,  block. 
2 and 20 with ignition 'OFF'. Apply foot brake. LH Check electric / hydraulic interconnection. 
front wheel should be locked. 
Switch ignition 'ON', road wheel must now ro-
tate. 
Brake pedal must not go to the floor. 

TEST 26: Inlet and outlet valve function. If an incorrect result is obtai ned, renew the valve 
Ground pin 34 of BCM. Bridge BCM terminals 1 ,  block. 
21 and 38 with ignition 'OFF'. Apply foot brake. Check electric / hydraulic intercon nection. 
RH front wheel should be locked. 
Switch ignition 'ON', road wheel must now ro-
tate. 
Brake pedal must not go to the floor. 

TEST 27: Inlet and outlet valve function. If an incorrect result is obtai ned, renew the valve 
Ground pin 34 of BCM. Bridge BCM terminals 1 ,  block. 
36 and 54 with ig nition 'OFF'. Apply foot brake. Check electric / hydrauliC interconnection. 
Both rear wheels should be locked. 
Switch ignition 'ON', road wheels must now ro-
tate. 
Brake pedal must not go to the floor. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ANTI-LOCK BRAKING SYSTEM 

O�OARD INTERMITTENT DIAGNOSIS 

WARNING LAMP BLINK DISPLAY 

BRAKES ca) 

A detected system fai lure can sometimes come from several d ifferent fai lure sou rces; for exam ple, a 
fai lure indicating 'discontinuity of a sensor signal' can be caused by missing wheel sensor teeth, a loose 
sensor, intermittent sensor connection or trigger fai lure. 

To assist in  on-board intermittent fault diagnosis, a warning lamp blink display system has been devel
oped, using numerical codes cross-referenced to code identification charts to identify fai lures. 

Carry out on-board fau lt diagnosis procedure as follows: 

1 .  Ensure that the ignition i s  OFF. 

2. Locate the PM4 diagnostic con nector in the rear wheel arch, close to the ABS BCM. 

3. Insert a 'short' (JDS reference lead) across the black lead (ground) and the brown / pink lead (trigger 
line to pin 23 of the BCM ). 

4.  Turn on the ignition (position 2) and observe the warning la mp. 

5. After six seconds the bl ink sequence of the first code begins. 

6. Count the blink pulses and write down the resu lting two-digit number. After a 6.5 seconds pause, 
the next code begins, and so on, until a l l  the fai lure codes are read out and warning light remains 
off. 

7. Remove the 'short lead' and switch the ignition 'OFF'. 

Fig. 1 shows a typical error code output. The first digit (tens) is represented by two flashes (blinks), the 
second digit (units) by one flash (bl ink) giving 2 1 .  After a 6.5 second pa use, the next output is given; 
the first digit (tens) is represented by three blinks, the second digit (units) by one blink givi ng 3 1 .  

Nmtt: The BCM i s  only capa ble of dealing with one type o f  fault at a time, eg code 21  wi l l  display but 
code 22 wi l l  not - instead the bl ink sequence wil l  move on to the next fault type, code 31 or 
higher. Therefore, on completion ofthe required maintenance work, carry out the BCM memory 
erase procedure, then repeat the blink display diagnosis proced ure. This will  indicate any re
maining or new fa ults in the system. 

NmJl: On completion of al l  ABS or associated maintenance work, ca rry outthe BCM memory erase pro
cedure to erase the memory, d rive the car at a speed g reater than 1 9  mi le / h  (30km / h  (see page 
70 - 22)), then repeat the on-board intermittent fault diagnosis procedure (see above). This wi l l  
indicate any new / persistent faults sti ll in the system. 

0 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 
1 1 1 1 I I WL . I 

ts . 1  I 1 l+td+1 I .  tp . 1  I I I I 1 I I 
U U U U U U U WL . 2  

tb t o  

Fig. 1 J70 - 1 8 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

HIGH PRIORITY FAILURES 

Fail 1 st  Fail mode Failure causes Repair instructions 
code digit 

1 1  1 Red undancy Disturbed / defective Check if disturbance 
fai l ure. redu ndancy channel affects ABS. Check prop 

harness i nsta l lation. cab le. 

1 2  1 Internal BCM Defective BCM. Renew BCM. 
fai l ure. 

2 1  2 Valve fai lure. Defective valve / Check indicated 
cable ha rness / pow- solenoid valve / termi-
er transistor in BCM. nals for short or inter-

ruption (21 to 27). 

22 2 

23 2 

24 2 

25 2 

26 2 

27 2 

31  3 Sensor fai lure Interrupted or Check indicated sensor 
recognised by shorted sensor coil / / wire / terminals for 
'Trigger Monitor- sensor cable, open short circuit or interrup-
ing'. connector / defec- tion, (31 to 34). 

tive trigger circuit. 

32 3 

33 3 

34 3 

�: If i ndicated repair i nstructions do not help, renew the BCM. 

2nd Failure 
digit location 

1 -

2 -

1 Main valve. 

2 In let va lve, 
front left. 

3 Outlet 
valve, front 
left. 

4 Inlet valve, 
front rig ht. 

5 Outlet 
valve, front 
right. 

6 I nlet valve, 
rear. 

7 Outlet 
valve, rear. 

1 Sensor 
front left. 

2 Sensor 
front rig ht. 

3 Sensor rear 
right. 

4 Sensor rear 
left. 

If the warning lamp stays on continuously without any fai lure code bei ng displayed, the fai lure 
is probably in the BCM. Check the electric power supply FIRST, then renew the BCM. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES (0) 
Fail 1st Fail mode Failure causes Repair instructions 2nd Failure 
code digit digit location 

35 3 Sensor fai lure I ntermittently inter- Check indicated sensor 5 Sensor 
recognised by rupted / shorted sen- / wire / terminals for front left. 
'Monitoring of sor coi l / cable. Oam- short circuit or interrup-
Wheel Speed aged teeth on sensor tion, (35 to 38). Check 
Continuity' at ve- wheel / too large tooth wheel regularity, 
hicle speed above bearing clearance / sensor air gap and bear-
40km / h. wrong air gap. ing clearance; see 

'Note' below. 

36 3 6 Sensor 
front right. 

37 3 7 Sensor rear 
right. 

38 3 8 Sensor rear 
left. 

Nme: If repair instructions for display codes 35 to 38 do not help, proceed with repair instructions 75 
to 78, and vice versa. 

41 4 Sensor fai lure M issing sensor sig- Check air gap / tooth 1 Sensor 
recognized by nal (sensor not in- wheel. front left. 
'Wheel Speed serted), too large air  
Compa rison'. gap, tooth wheel not 

instal led. 

42 4 2 Sensor 
front right. 

43 4 3 Sensor rear 
right. 

44 4 4 Sensor rear 
left. 

51 5 'Pressure reduc- Hydraulical ly non Check indicated outlet 1 O utlet 
tion and Wheel o perational outlet valve hydraulically; see valve front 
Response Moni- valve. 'Note' below. left. 
toring' at vehicle 
speed above 
40km / h. 

52 5 2 Outlet 
valve front 
right. 

53 5 3 Outlet 
valve rear 
(as 54). 

�: If repai r  instructions for display codes 51 to 54 do not help, proceed with repair  instructions 7 1  
to 74, and vice versa. If ind icated repair instructions d o  not help, renew the BCM. 
If the warning lam p  stays on continuously without any fai lure code being displayed, the fai lure 
is probably in the BCM. Check the electric power supply FIRST, then renew the BCM. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

HIGH PRIORITY FAILURES 

Fail 1st Fail mode Failure causes Repair instructions 2nd Failure 
code digit digit location 

54 5 4 Outlet 
valve rear 
(as 53). 

�: If repair instructions for display codes 5 1  to 54 do not help, proceed with repai r instructions 7 1  
to 74, and vice versa. 

55 5 'Long Term Moni- Long term detection Check indicated sensor, 5 Sensor 
toring of Control of m issing sensor air  gap and tooth wheel, front left. 
Duration'. signal (sensor loose, (55 to 58) 

too large air  gap). 

56 5 6 Sensor 
front rig ht. 

57 5 7 Sensor rear 
right. 

58 5 8 Sensor rear 
left. 

61 6 Warning switch Short circuit / Ieak- Check reservoir, pres- 1 -

input not proces- age current from bat- sure warning switches, 
sable. tery to the warning and related wi res for 

switch path. short circuit and leak-
age current. 

LOW PRIORITY FAILURES 

Note: Display codes 7 1  to 78 are 'Low priority fai lures' which cause only tem porary and partial control 
inhibit. These fai lures wi l l  be stored in the memory, even though they may not be noticed by 
the vehicle driver. 

7 1  7 'Pressu re Reduc- Long term detection Check indicated sensor 1 Sensor 
tion and Wheel of RFI. ground lead and BCM front left. 
Response Moni- for proper grounding 7 1  
toring' at speed - 74); see 'Note' below. 
below 40km / h. 

72 7 2 Sensor 
front right. 

73 7 3 Sensor rear 
right. 

N.am: If repair instructions for display codes 7 1  to 74 do not help, proceed with repair instructions 51  
to  54, and vice versa. 
If indicated repair instructions do not help, renew the BCM. 
If the warning lam p  stays on continuously without any fai lure code being displayed, the fai lure 
is probably in the BCM. 
Check the electric power supply FIRST, then renew the BCM. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES (0) 
LOW PRIORITY FAILURES 

Fail 1st Fail mode Failure causes Repair instructions 2nd Failure 
code digit digit location 

74 7 4 Sensor rear 
left. 

Nm: If repair  instructions for display codes 7 1  to 74 do not help, proceed with repai r i nstructions 51  
to 54, and vice versa. 

75 7 Sensor fai lure re- Disturbances caused Check indicated sensor 5 Sensor 
cognised by by RFI or ignition, ex- ground lead / BCM for front left. 
'Monitoring of cessive axle vibra- proper grounding. 
Wheel Speed tion, too large bear- Check for axle vibration, 
Continuity' at ve- i ng clearance / too loose sensor mounting, 
hicle speed below small a ir  gap. correct bearing clear-
40km / h. ance / air gap (75 to 78); 

see 'Note' below. 

76 7 6 Sensor 
front rig ht. 

77 7 7 Sensor rear 
right. 

78 7 8 Sensor rear 
left. 

�: If repai r  instructions for display codes 75 to 78 do not help, proceed with repai r instructions 35 
to 38, and vice versa. 
If indicated repair instructions do not help, renew the BCM. 
If the warning lam p  stays on continuously without any fai lure code being displayed, the fai lure 
is probably in the BCM. 
Check the electric power supply FIRST, then renew the BCM. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

WARNING LAMP INDICATIONS WITHOUT ERROR CODE OUTPUT 

The on-board diagnosis can only monitor errors that generate electrical signals. The error code infor
mation is triggered by the diagnosis trigger in put, and displayed by the warning lamp. To avoid bad 
diag nosis resu lts, the related com ponents must work properly. 

TEST CYCLE FOR WARN ING SWITCH PATH: 

After the ignition is switched on (providing the brake pressure warning light is 'OFF'), the warning lamp 
(WL) remai ns 'ON' contin uously for 1 .7 seconds. Then it flickers (approximately one second) to test the 
reservoir and pressure switch path. If the warning lamp flickers continuously, this path is open or short 
circuited to g round potentia l .  

I MPROPER IN STALLATION:  

I f  the main connector is  not instal led i n the BCM (or  i f  the connector is  loose), and the ignition is  switched 
on (position 2), the main relay and the BCM relay remain 'resting'. If this is the case, the warning lamp 
is switched 'ON' by the 'resting ' contact of the BCM relay. 

FAILURES OF THE BCM 

FAILU RES DETECTED BY INTERNAL TIME-OUT: 

Certain hardware faults cause the BCM to be switched off by interna l time-out. Any hardware fault wi l l  
cause the warning lamp to light continuously, and, since main power is cut off, the BCM is no longer 
capable of stori ng I outputting fai lure codes. 

SHORT CIRCUIT AT THE DIAGNOSIS TRIGGER IN PUT: 

If the diagnosis trigger input is shorted to ground potential, the BCM goes into the d iagnosis output 
mode when the ignition is switched on and if a fai lure is stored in the contin uous memory. 
As the car accelerates and reaches the Skm I h, the short to g round on the diagnosis trigger unit sti l l  ex
ists, the BCM is switched off, and the warning lamp lights conti nuously. 

WARNING LAM P PATH FAULTS: 

Short circuiting the warning lamp wire to ground potential wi l l  activate the warni ng lamp, but will  not 
affect the anti-lock braking facil ity. The BCM cannot recog nise this short circuit. 

DEFECTIVE WARNING LAM P DRIVER: 

If there is a defect in  the warn ing lamp driver inside the BCM, either the warni ng lamp wi ll remain con
tinuously 'OFF', or will  stay continuously 'ON', depending on the internal fai lure cause. 

M ISCELLANEOUS WARNING LAM P DISPLAYS I CONDITIONS: 

In the case of i ntermittent I defective contacts or leads in the warning lamp driving path, the warning 
lamp may flicker 'ON I OFF' for undefined periods. 

If the warning lamp is 'blown-out' or otherwise damaged I destroyed, no i nformation about the status 
of the BCM is possible. 

Note: The d river wi l l  realise that the ABS warning lamp circuitry is fa ulty, because the lamp wi l l  not 
i l luminate duri ng the bulb check cycle on turning the ignition key to position 2.  

MEMORY ERASE PROCEDURE 

Complete the on-board fault d iagnosis proced ure, and repair a l l  indicated fai lures. 

Nme.: Ensure that al l  fai lures have been indicated and identified, ie. that the warning lam p  remains l it 
contin uously at the end ofthe display cycle (see Note atthe end ofthe diagnosis procedure, page 
70 - 17) .  If the display cycle has not been completed, the fai lure memory will not erase. 
To erase the memory, d rive the car at a speed g reater than 1 9  mile I h (30km I h). The fai lure 
memory is now clear. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES (0) 
ANTI-LOCK BRAKING SYSTEM 

BRAKE FLUID LEVEL 

WARNING: THE ANTI-LOCK BRAKING SYSTEM OPERATES UNDER HIGH HYDRAULIC PRESSURE, 
AND GREAT CARE MUST BE EXERCISED WHEN SERVICING OR REPAIRING THE SYSTEM. 
AVOID SKIN I EYE CONTACT OR INGESTION OF BRAKE FLUID. IF SKIN OR EYES ARE AC
CIDENTALLY SPLASHED WITH BRAKE FLUID, RINSE THE AFFECTED AREA IMMEDIATELY 
WITH PLENTY OF WATER AND SEEK MEDICAL ATTENTION. IF BRAKE FLUID IS ING
ESTED, SEEK MEDICAL ATTENTION IMMEDIATELY. 

CHECKING THE FLUID LEVEL 

Correct brake fl uid level is essentia l for the efficient operation of the brake system (Fig. 1 ) . 

NoItt: In some cases the flu id may be above the 'MAX' mark, this is dependent upon the charged state 
of the hydraulic unit. Therefore the following procedure for checking ortopping up the hydraulic 

brake fluid level must be fOl lowed. 

JH8«)-303 

Fig. 1 

CAUTION: Fluid must not be allowed to contact the vehicle paintwork. Remove any spilt fluid from 
the paintwork by rinsing away with running water. Methylated spirit (denatured alcohol) 
must not be used to clean the contaminated area. 

1 .  Ensure the vehicle i s  on a level surface. 

2. With the ignition switched 'OFF' pump the brake pedal at least 20 times, or until pedal resistance 
becomes hard. 

3. Switch the ignition 'ON'. 

4. Wait for the pump to stop running. 

5. Check brake fluid level. Fluid level must be be at the 'MAX' level on the reservoir (Fig. 1 ). Top up 
using the recom mended brake fluid. 

NmIl: The efficiency of the brakes may be impaired if fluid is used which does not meet specifications. 
Use ONLY brake and clutch fluid that conforms to a minimum DOT 4 specification. Also do not 
use brake fluid that has been exposed to atmosphere for any length of time. Moisture absorbed 
from the atmosphere di lutes the fluid and impairs its efficiency. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) 
FITTING INSTRUCTIONS - GENERAL 

BRAKE FLUID 

BRAKES 

WARNING: BRAKE FLUID IS CORROSIVE. EXTREME CARE MUST BE TAKEN WHEN HANDLING. 
AVOID SKIN OR EYE CONTACT. AVOID INGESTION. IF SKIN OR EYES ARE ACCIDENTALLY 
SPLASHED WITH BRAKE FLUID, RINSE THE AFFECTED AREA IMMEDIATELY WITH 
PLENTY OF WATER AND SEEK MEDICAL ATTENTION. IF BRAKE FLUID IS INGESTED, 
SEEK MEDICAL ATTENTION IMMEDIATELY. 

CAUTION: Fluid must not be allowed to contact the vehicle paintwork. Remove any spilt fluid from 
the paintwork by rinsing away with running water. Methylated spirit (denatured alcohol) 
must not be used to clean the contaminated area. 

CLEANING SOLVENTS 

CAUTION: Never use methylated spirit (denatured alcohol) for cleaning purposes. Use only a propri
etary brake cleaning fluid. 

WARNING: THROUGHOUT THE FOLLOWING MAINTENANCE I SERVICE OPERATIONS, ABSOLUTE 
CLEANLINESS MUST BE OBSERVED TO PREVENT GRIT OR OTHER FOREIGN MATTER 
CONTAMINATING THE BRAKE SYSTEM. IF THE SYSTEM IS TO BE FLUSHED, USE CLEAN 
BRAKE FLUID TO MINIMUM DOT 4 SPECIFICATION. TO CLEAN BRAKE SYSTEM COMPO
NENTS, WASH IN A PROPRIETARY BRAKE CLEANING FLUID. REMOVE ALL TRACES OF 
CLEANING FLUID BEFORE REASSEMBLY. ALL BRAKE SYSTEM RUBBER COMPONENTS 
MUST BE DIPPED IN CLEAN BRAKE FLUID AND ASSEMBLED USING THE FINGERS ONLY. 

M ETRICATION 

nO-002 

Fig. 1 
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Fig. 2 

J70-003 

Fig. 3 

The examples shown in Fig .  1 ,  Fig. 2 and Fig. 3 are intended as an aid to identification of brake compo
nents in metric form. 
A" metric pipe nuts, hose ends, unions and bleed screws are coloured black. The hexagon area of pipe 
n uts are indented with the letter 'M'. 
Metric and UNF pipe nuts are d ifferent in shape, and the female nut is always used with a trumpet flared 
pipe, the male nut always having a convex flared pipe. 

Nm: A = Metric. B = UNF. 

Hose ends differ slightly between metric and UNF. 
Copper gaskets are not used with metric hose and a gap exists between the hose end and cylinder. 
Metrication does not apply to the fol lowing brake components: 
1 .  Rear ca Iipers. 
2. Handbrake cal ipers. 
3. Feed pipes from rear three-way con nector to rear cal i pers. 
4. Three-way connector. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES CO) 
HOSES 

Fully release the unions ( 1  Fig.  1 )  securing each end of the hose to the fluid pipes. 
Withdraw the pipe unions (1 Fig. 1 )  from the hose ends. Plug the ends of the pipes to prevent the loss 
of fluid and the ingress of dirt (2 Fig. 1 ) . 
Remove the mounting bracket locknut (3 Fig. 1 )  and remove the hose (4 Fig. 1 ). Thoroughly clean the 
hose and exa mine for any signs of wear or damage. Renew the hose ifthere is any doubt about its condi
tion. 
Using compressed air, thoro ughly clean the bore of the hose. 

Remove al l  blanking plugs and fit the new hose to the caliper / connector. Secure the hose to the mou nt
i ng b racket. 
Before fully tightening the locknut, ensure that the hose is neither ki nked nor twisted. Bleed the brakes. 

Fig. 1 

PIPES 

Fully release the pipe unions ( 1  Fig. 1 ). 
Withdraw the pipe (5 Fig. 1 ) from the car. Plug the pipes (2 Fig. 1 ) to preventthe loss of fluid orthe ingress 
of dirt. 
Thoroughly clean and examine the pipe for any signs of damage or deterioration. Renew the pipe if 
there is any doubt a bout its condition. 

Using compressed air, thoroughly clean the bore of the pipe. 
Remove al l  blanking p lugs and fit the new pipe to the car. Secure the pipe to the body. 
B leed the brakes. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

ANTI - LOCK BRAKING SYSTEM 

BLEED 70.25.03 

WARNING: THE ANTI-LOCK BRAKING SYSTEM 
OPERATES UNDER H IGH HY
DRAULIC PRESSURE, AND GREAT 
CARE MUST BE EXERCISED WHEN 
SERVICING OR REPAIRING THE SYS
TEM. 
AVOID SKIN I EYE CONTACT OR IN
GESTION OF BRAKE FLUID. IF SKIN 
OR EYES ARE ACCIDENTALLY 
SPLASHED WITH BRAKE FLUID, 
RINSE THE AFFECTED AREA IM
MEDIATELY WITH PLENTY OF 
WATER AND SEEK MEDICAL ATTEN
TION. 
IF BRAKE FLUID IS INGESTED, SEEK 
MEDICAL ATTENTION IMMEDIATE
LY. 

CAUTION: Fluid must not be allowed to contact 
the vehicle paintwork. Remove any 
spilt fluid from the paintwork by rins
ing away with running water. Methyl
ated spirit (denatured alcohol) must 
not be used to clean the contaminated 
area. 

CAUTION: Never use methylated spirit (dena
tured alcohol) for component clean
ing purposes. 
Use only a proprietary brake cleaning 
fluid. 

WARNING: THROUGHOUT THE FOLLOWING 
MAINTENANCE I SERVICE OPERA
TIONS, ABSOLUTE CLEANLINESS 
MUST BE OBSERVED TO PREVENT 
GRIT OR OTHER FOREIGN MATTER 
CONTAMINATING THE BRAKE SYS
TEM. 

CAUTION: The following notes must be read be-
fore commencing bleed procedure. 

Bleeding the ABS is not a routine maintenance 
operation and should only be necessary when part 
of the system has been disconnected or the fluid is 
contaminated. 
During the bleed procedu re, it is importantthatthe 
level of fluid in the reservoir is mai ntained at ap
proximately 2mm below the bottom of the filler 
neck. 

CAUTION: Do not allow the pump motor to run 
continuously for more than two min
utes. If, for any reason, the motor 
does overrun the two minute time 
limit, switch the ignition OFF immedi
ately (position '0'), and allow the 
motor to cool for at least ten minutes 
before continuing with the bleed pro
cedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

BLEED PROCEDURE - FRONT BRAKES 

For all maintenance work, excluding: The motor I 
pump unit, Fluid intake hose, or Actuation unit. 

Ensure that the vehicle is standing level. 
Switch the ignition off. 
Discharge the hydraulic accumulator by operating 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Top up the reservoir  to approximately 2mm below 
the bottom of the fi l ler neck (Fig. 1 ). 
Bleed the caliper furthest away from the actuation 
unit first, ie, the left hand cal iper on RHO cars, the 
right hand caliper on LHD cars. 

NQH: The following procedure must be done at a 
rate not faster than 3 seconds per cycle. 

Open the bleed nipple (1 Fig. 2), fully depress the 
brake pedal, a nd hold down 
Close the bleed nipple after a minimal one second. 
Release the pedal slowly. 
Repeat unti l the fluid flows air free. 

N.ale: If more than 20 cycles are required, the res-
ervoir m ust be topped up. 

E nsure the bleed nipple is torque tightened to the 
specified tollerance. 
B leed the remaining cal iper using the same pro- 1 
cedure. 

BLEED PROCEDURE - REAR BRAKES 

For all maintenance work, excluding: The motor I 
pump unit, Fluid intake hose, or Actuation unit. 

E nsure that the vehicle is standing level.  
Switch the ignition off. 
Discharge the hydraulic accumulator by o perating 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Top up the reservoi r  to approximately 2mm below 
the bottom of the fil ler neck (Fig. 1 ). 
Open one bleed nipple ( 1  Fig. 3), fu l ly depress the 
brake pedal, a nd hold down. 
Switch on the ignition and wait (a minimum of 1 5  
seconds) until the fluid flows air  free. 
Close the bleed nipple. Release the pedal s lowly. 
Switch off the ignition. Ensure the bleed ni pple is 
torque tightened to the specified tollerance. 
Bleed the remaining cal iper using the same pro
cedure. 

Nga: Ensure that the fluid level d oes not d rop 
more than 10mm below the maximum 
mark during the above procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

On completion of the bleed process: 

Wait until the accumulator is charged to the u pper 
cut-out point, and top up the reservoir  to the maxi
mum level (Fig. 3). 
Fit and tig hten the fi l ler cap. Close the bonnet. 

,Nm: If the fluid level is too high, any excess fluid 
must be drawn off. This can be done by 
usi ng the procedu re for bleeding the rear 
brakes. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

BRAKE FLUID RESERVOIR 

RENEW 70.60.07 

Note: Read the notes relati ng to the ABS system 
bleed proced ure 70.25.03, before com
menCing this operation. 

Discharge the hydraulic accumulator by operati ng 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Open the bon net. Place suitable absorbent ma
terial around the reservoi r  area to catch any spilt 
fluid. 
Remove the low pressure hose to pump securing 
clip (Fig. 1 ), disconnect the hose. 
Route the end of the hose into a container. 
Drain the fluid. 
Disconnect the reservoir  multi plug. 
Remove the reservoir retaining clip bolt ( 1  Fig. 2). 
Remove the reservoir  taking care not to spil l  any 
fluid that may not be fully d rained. 
Remove the retain ing clip and low pressure hose 
from the reservoi r. Place the reservoir  safely to one 
side. 
Remove a nd discard the '0' ring I sleeve seals from 
the actuation unit. Clean the actuation unit. 

Reassemblyof the new reservoir is a reversal ofthe 
removal procedure. 
Bleed the ABS hydraulic system 70.25.03. 
Switch on the ig nition. 
E nsure fixings I fastenings are torque tightened to 
the specified tolerances. 
Wait until the accumulator is charged to the upper 
cut-out poi nt, and top up the reservoir to the maxi
m um level (Fig. 3). 
Fit and tighten the fi ller cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

Fig. 1 
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Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKE ACTUATION UNIT 

RENEW 70.60.06 

Nme: Read the notes relati ng to the ASS system 
bleed procedure 70.25.03, before com
mencing this operation. 

Discharge the hydraulic accum ulator by operating 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Open the bonnet. 
Place suitable absorbent material  a round the res
ervoir a rea to catch any spilt fluid. 
Place a suitable container in position. 
Slacken the low pressure hose to pump securing 
clip (Fig .  1 ) . 
Route the end of the hose into a container. 
Drain the fluid. 
Disconnect the reservoir  multi plug. 
Remove the reservoir retaining cl ip bolt ( 1  Fig. 2) .  
Remove the reservoir  taking care not to spi ll any 
fluid that may not be fully d rained. 
Disconnect the actuation unit multi pl ugs. Place 
suitable absorbent material below the actuator as
sem bly. 
Unscrew the pump to actuator feed pipe union at 
the actuator. Reposition the pipe from the actuator. 

�: When fluid pipes and hoses are removed, 
always fit protective caps to al l  pipes and 
ports. This will prevent spil lage and protect 
threads from any possible damage. 
Remove all caps prior to reassembly. 

Unscrew the valve block pipe union nuts (Fig. 3). 
Reposition the pipes from the valve block. 
Unscrew the rea r  brake pipe to pressure d ifferen
tial valve union nut and reposition the pipe. 
Unscrew and remove the air conditioning hose to 
power steering reservoir  mounting securing nut. 
Displace and reposition the hose 'P 'clip. 
Unscrew and remove the ride level reservoir 
mounting nut. Displace the reservoir from the 
front mount and the combined rear mounting then 
reposition for access. 
Remove the pedal  box access grommets. 
Remove the actuator to brake pedal clevis pin se
curing clip (Fig. 1 ,  page 7�30). Remove the clevis 
pin. 
Remove the actuator to pedal box securi ng nuts. 
Carefully remove the actuator assembly from the 
vehicle and onto a clean workbench. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(0) BRAKES 

U nscrew the high pressure pipes to valve block 
union nuts. Unscrew, but do not remove the pipes 
to bracket union nuts. 
U nscrew the valve block to pressure differential 
va lve pipe union nut. Reposition the pipe from the 
va lve. 
U nscrew and remove the bracket to valve block 
securing nuts. Displace a nd remove the bracket I 
pipe assem bly 
Place the actuator assembly to one side. 
Clean and examine al l  reuseable components for 
wear I damage. Replace as necessary. 

Fit new '0' rings and sleeve seals (Fig. 2 )  to the 
actuation unit. 
Reassembly is a reversal of the removal procedure. 
Replace the fluid reservoi r, 70.60.07. 
Bleed the ABS hydrau lic system 70.25.03. 
E nsure fixings I fastenings are torque tightened to 
the specified tolerances. 
Switch on the ig nition. 
Wait until the accum ulator is charged to the upper 
cut-out point, and top up the reservoir to the maxi
mum level (Fig . 3). 
Fit and tig hten the fi ller cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

BRAKE ACCUMULATOR 

RENEW 70.60.05 

�: Read the notes relating to the ABS system 
bleed proced ure 70.25.03, before com
mencing this operation. 

Discharge the hydraul iC accumulator by operating 
the brake peda l until the pedal goes hard (approxi
m ately 20 ti mes). 
Open the bonnet. Place suitable absorbent ma
terial a round the accumulator area to catch any 
spilt fluid. 
Slacken off and remove the accu mulator. 
Remove and discard the '0' ring seal. Clean the 
surrounding area. 

Fit a new '0' ring to the replacement accumulator. 
Fit and tighten the accumulator. 
Ensure fixings I fastenings are torque tightened to 
the specified tolerances. 
Switch on the ignition. 
Wait until the accumulator is charged to the upper 
cut-out point, and the ABS warning light is extin
g uished. 
Switch off the ig nition. Close the bonnet. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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MOTOR I PUMP UNIT 

RENEW 

BRAKES 

70.60.08 

Note.: Read the notes relati ng to the ABS system 
bleed procedure 70.25.03, before com
mencing this operation. 

Discharge the hydraulic accumulator by operating 
the brake peda l until the pedal goes hard (approxi
mately 20 times). 
Open the bonnet. Place suitable a bsorbent ma
terial below the low pressure hose. 
Fit a pipe clamp to the hose then remove the hose 
retain ing cl ip (Fig. 1 ). Disconnect the hose. 

Nom: When fluid pipes and hoses are removed, 
always fit protective caps to al l  pipes and 
ports. This will prevent spi l lage and protect 
threads from any possible damage. 
Remove all caps prior to reassembly. 

Remove and discard the '0' ring seal .  
Disconnect the pressure warni ng switch and the 
motor multi-plug (Fig. 2). 
Displace the pump motor multi-plug from the 
mounting bracket. 
Unscrew the high pressure pipe union nut and 
reposition the pipe from the motor (Fig. 3). 
Unscrew and remove the motor I pump special se
curing bolt. Displace the motor I pump from the 
mounting bracket 
Place the assembly on a clean work bench. 
Remove the accumulator. Remove and discard the 
'0' ring seal. 
U nscrew a nd remove the pressure warning switch. 
Place the motor I pump assembly to one side. 

Fitting a new motor I pump assembly is a reversal 
of the removal procedure. 
B leed the ABS hydraulic system 70.25.03. 
E nsure fixings I fastenings are torque tightened to 
the speCified tolerances. 
Switch on the ignition. 
Wait until the accumulator is charged to the upper 
cut-out pOint, and top up the reservoir to the maxi
mum level. 
Fit and tighten the filler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT .. spec
ification. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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PRESSURE WARNING SWITCH 

RENEW 70.60.09 

Note: Read the notes relating to the ABS system 
bleed procedure 70.25.03, before com
mencing th is operation. 

Discharge the hyd rau lic accumulator by operating 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Open the bonnet. Disconnect the pressure warn
i ng switch multi plug. 
Place suitable absorbent materia l  a round the 
switch area to catch any spilt fl uid. 
Slacken off and remove the switch (1 Fig. 1 )  com
plete with '0' ri ng (2 Fig. 1 ) . 
Fit the pressure warning switch / '0' ring assem bly 
to the pump. 
Reconnect the multi plug. 

Note: The correct switch for the XJ6 has a b lue 
connector. 

Bleed the ABS hydraulic system 70.25.03. 
Clean the working area. 
Fit and tig hten the fi l ler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

PRESSURE REDUCING VALVE 

RENEW 70.60. 1 0  

Note: Read the notes relating to the ABS system 
bleed procedure 70.25.03, before com
mencing this ope ration. 

Discharge the hyd raulic accumulator by operati ng 
the brake pedal until the pedal goes hard (approxi
mately 20 ti mes). 
Open the bonnet. Place suitable a bsorbent ma
terial a round the pressure reducing valve area to 
catch a ny spi lt fluid. 
Disconnect the pipe unions (1 Fig. 2). 
Remove the valve (2 Fig. 2) .  
Position the new valve to the vehicle, fit a nd tighten 
the valve unions. 
Clean the working area. 
Bleed the ABS hyd rau lic system 70.25.03. 
Switch on the ignition. Wait until the accumulator 
is charged to the u pper cut-out poi nt, top up the 
reservoir to the maximum level (Fig. 3). 
Fit and tighten the fi l ler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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LOW PRESSURE HOSE 

RENEW 70.15.12 

Open the bon net. Place suitable a bsorbent ma
terial around the hose area to catch any fluid. 
Remove the low pressure hose to pump securing 
clip (Fig. 1 ), remove the hose, and discard the '0' 

ring. 
Route the hose into a contai ner. Drain the fluid.  
Remove the brake fluid reservoir 70.60.07. 
Disconnect and d iscard the low pressure hose 
from the reservoir  then fit the new hose. 
Refit the reservoir. 
Fit the elbow to the new hose, fit a new '0' ring. 
Connect the elbow to the pump, fit the clip. 
Bleed the ABS hydrau lic system 70.25.03. 
Switch on the ignition. 
Wait until the accumulator is charged to the upper 
cut�ut poi nt, and top up the reservoi r  to the maxi
mum level (Fig. 2). 
Fit and tighten the fi l ler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

ABS CONTROL MODULE (BCM) 

RENEW 70.60.02 

O pen the boot. Remove the d river side l iner. 
Releasethe BCM retaining strap. Displace the BCM 
from the carrier (Fig. 3). 
Disconnect the m ulti plug (Fig. 1, page 70-34), 
remove the BCM. 

Fit the new BCM to position, con nect the multi 
plug. Fit the BCM to the carrier, fit the retaining 
strap. 
Refit the side l iner and close the boot. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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(a) BRAKES 

WHEEL SPEED SENSOR REAR 

RENEW 70.60.04 

Drive the vehicle on to a ram p. O pen the boot. 
Remove the boot floor carpet a nd the boot front 
l iner. 
Locate and disconnect the sensor block connector 
(Fig. 2) .  Push the sensor harness a nd g rommet 
through the grommet hole to the underside of the 
vehicle. 
Raise the ram p. 
Cut and remove the harness ratchet straps on the 
underside of the vehicle. 
Remove the sensor securing bolt (1 Fig. 3) and 
remove the sensor assembly. 
Fitting a new sensor is a straight reversal of the re
moval procedure. E nsure fixings I fasteni ngs a re 
torque tightened to the specified tolerances. 
Fit new ratchet straps to the harness on the under
side of the vehicle. 
Lower the ramp. 
E nsure the sealing grommet is correctly fitted to 
the boot floor and reconnect the sensor block con
nector. 
Refit the boot l iner and carpet. Close the boot. 

WHEEL SPEED SENSOR FRONT 

RENEW 70.60.03 

Drive the vehicle on to a ra mp. 
Open the bon net. Discon nect the sensor multi 
plug. 
Displace the body g rommet from the inner wi ng 
va lance. Raise the ra mp. 
Remove the sensor securing bolt ( 1  Fig. 1 ,  page 
70-35) a nd d isplace the sensor from the hub. 
Displace the harness carrier grommets. 
Displace a nd remove the sensor a nd harness. 
Fit the new sensor into position, route through the 
i nner wing and seat the ha rness to the carrier 
g rommets. 
Fit the sensor to the hub, fit a nd tighten the secu r
i ng bolt. 
Fit the body grommet to the i nner wing 
Lower the ram p. Route the harness to the con
nector, connect the multi plug. Secure the harness 
with new ratchet straps. 
E nsure fixings I fastenings are torque tightened to 
the specified tolerances. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HIGH PRESSURE PIPE 

RENEW 70. 1 5.1 1 

Nalit: Read the notes relating to the ABS system 
bleed proced ure 70.25.03, before com
mencing this operation. 

Discharge the hyd raulic accumulator by operating 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Open the bonnet. Remove the high pressure pipe 
u nion nut (Fig. 2) and fit a blanking plug to the 
pump outlet. 
Disconnect the high pressure pipe union nut from 
the master cylinder I booster unit and discard the 
old pipe. 
Ensure a l l  the pipe connections and surrounding 
area a re clean. Do not allow any ingress of dirt into 
the system. 
Fit the new pipe to the master cylinder I booster 
unit but do not tighten the pipe union. Fit the other 
end of the pipe to the pump connection then, 
tighten both pipe union nuts. 
Close the bonnet. 
Bleed the ABS hydraul ic system 70.25.03. 
Check the brake fluid level. Fluid level m ust be at 
the 'MAX' level on the reservoir  (Fig. 3). Top up 
using recom mended brake fluid. 
Fit the fil ler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 

ANTI-LOCK BRAKING HYDRAULIC SYS
TEM 

PRESSURE TEST 

Nm: Read the notes relating to the ABS system 
bleed procedure 70.25.03, before com
mencing this o peration. 

Nme: Under ideal conditions this test should be 
carried out at 20° Celsius. 

Drive the car on to a ramp. 
Discharge the system by operating the brake pedal 
approximately 20 times. 
Open the bon net. Disconnect the bundy pipe from 
the motor I pump unit (Fig. 2). 

(0) 

Fig. 1 

Fig. 2 

Fig . 3 
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(a) BRAKES 

Fitthe hydraulic adaptorto the h igh pressure outlet 
(Fig. 1 ) . 
Raise the ramp. Remove the bleed ni pples and fit 
adaptors to both front brake calipers (Fig. 2) .  
Remove the b leed nipple and fit an adaptor to one 
rear brake cal iper (Fig.  3) .  
Lower the ramp. 
Connect the flexi ble pipe to the 250 bar gauge. 
Con nect the other end to the adaptor on the motor 
pump unit, noting the different threads. 

CAUTION: Always connect the flexible pipe to 
the gauge first, then to the adaptor. 

Switch the ig nition on (position 2), noting the im
mediate reading up to approximately 80 bar. 
Note the elapsed time when the Brake and ABS 
warning l ights go out- up to a maxi mum of 40 sec
onds with an approxi mate 1 second differential be
tween the two l ights. 
Note the reading on the pressure gauge - should 
be 1 25 bar. 
Note the elapsed time when the pump cuts out- up 
to a maximum of 60 seconds. 
Note the reading on the pressure gauge - shou ld 
be no more than 1 90 bar. 

E nsure that the hydraulic circuit is pressurized 
(pump not running) a nd the ignition is on (position 
2). 
Press the brake pedal continuously. 
Note the reading on the pressure gauge when the 
pump is activated - should be 1 40 bar. 
The pressure should be restored to 1 80 bar. 
Stop braking. 
The pressure wil l  then be restored to 1 90 bar. 
Switch the ignition off (position 0). 

Remove the pump / motor fuse. 
Switch the ignition on (position 2). 
Press the brake pedal hard (approximately 7 
times). 
Note the reading on the pressu re gauge when the 
warning light comes on - should be approximately 
1 05 bar. 
Continue pressing the pedal (approximately 20 
ti mes) until  the pressure gauge reads 0 (zero) bars. 
Switch the ignition off (position 0). 
Refit the pump / motor fuse. 

Switch the ignition on (position 2 ), and wait until 
maximum pressu re is attai ned - 1 90 ba r. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Switch the ig nition off (position 0), and wait 3 min
utes for the pressure to stabil ize. 
Reset the 'te ll-tale' needle on the pressure gauge. 
After 5 minutes has ela psed, check that the pres
sure leak is no more than 1 0  bar. 
Remove the gauge and flexible pipe from the 
motor / pump unit. Raise the ramp. 
Connect the second flexi ble pipe to the second 
pressure gauge. Connect both flexible pipes to the 
adaptors . 

. Lower the ramp. 
Switch the ignition on (position 2), and wait until 
maximum pressure is attai ned (up to 60 seconds). 
Switch the ignition off (position 0). 
Position the brake pedal operating tool (Fig. 1 )  and 
adjust the knurled nut until both pressure gauges 
read 1 00 bar. 
Wait 3 minutes for the pressure to stabi lize. 
Reset the 'tell-tale' needle on both pressure 
gauges. 
After 5 minutes has elapsed, check that the pres
sure leak is no more than 5 bar. 
Remove the brake pedal operating tool .  
Leaving one front gauge sti l l  in circuit, transfer a 
flexible pipe and pressure gauge to the rea r 
adaptor. 
Switch the ignition on (position 2), and wait (up to 
a maximum of 60 seconds) unti l  maxi mum pres
sure is attai ned - 1 80 bar. 
Switch the ignition off (position 0). 

Position the brake pedal operating tool and adj ust 
the knurled nut until the rear pressure gauge reads 
1 00 bar. 

�: The front and rear systems should differ by 
no more than 8.5 bar (higher on the front 
system). 

Wait 3 minutes for the pressure to stabi lize. 
Reset the 'tel l-tale' need le on both pressure 
gauges. 
After 5 minutes has elapsed, check that the pres
sure leak is no more than 5 bar. 
Remove the brake pedal operating tool (Fig. 1 ). 
Discharge the system, refit the bleed nipples and 
high pressure hose. 
Bleed the ABS hydraulic system 70.25.03. 
E nsure fixings / fastenings are torque tig htened to 
the specified tolerances. 
Examine the system for external leaks. 

�: Any faults found duri ng the pressure test 
should be referred to the Hydraulic System 
Fault Diag nosis Chart for identification and 
remedy. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
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(0) BRAKES 

BRAKE CALlPER - FRONT 

RENEW 70.55.02 

Slacken off the front road wheel nuts 1 / 4  turn each. 
Jack up the front of the vehicle and support with 
axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remain ing wheel n uts. 
Remove the road wheel and tyre assembly. 
Carefully displace and remove the caliper retaini ng 
spring ( 1  Fig. 1 ). Displace the pad wear sensor 
mU lti-plug from the retain ing cl ip then disconnect 
the harness multi-plug (2 Fig. 1 ) . 
Slacken the cal iper feed pipe u nion n ut. 
Remove the cal iper securi ng bolt d ust caps then 
remove the socket head securing bolts (3 Fig. 1 ) . 
Remove the ca l iper from the carrier. 
Displace and remove the brake pads (4 Fig. 1 ), see 
warning. 
Fu lly u nscrew a nd remove the ca l iper from the 
brake hose. Fit and secure a suitable plug to the 
brake cali per hose to prevent loss of flu id and the 
i ng ress of di rt. Use of a Hose Clamp wil l  help re
duce the loss of fl uid. 
Clean and examine the brake pads. 

WARNING: BRAKE LINING DUST CAN CONTAIN 
ASBESTOS WHICH IF INHALED, CAN 
DAMAGE YOUR HEALTH. ALWAYS 
USE A VACUUM BRUSH TO REMOVE 
DRY BRAKE LINING DUST. NEVER 
USE AN AIR LINE. 

Place the replacement caliper to the front of the 
carrier then remove the plugs from the cal iper and 
hose. 
Fit but do not fully tig hten the cal iper feed hose. 
Remove the hose clamp. 
E nsure the cali per piston is fu l ly retracted then fit 
the brake pads to the ca li per. 

Note: If the pads are worn to the min imum thick-
ness, new pads must be fitted. 

Reposition the cal iper / pad assem bly to the carrier 
then fit a nd tighten the ca li per securi ng bolts. 
Fit and fully seat the dust covers. 
Final tighten the feed hose union n ut. 
Fit and fully seat the cal iper retaini ng spring. Con
nect the brake pad sensor harness multi-plug then 
reposition the plug into the retain ing cl ip. 
Ensure that the harness can not foul  or  chafe. 
Refit the road wheel. 
B leed the brake system 70.25.03. 
E nsure fixings / fasteni ngs a re torque tightened to 
the specified tolerances. 

Note: It may be necessary to run the engine to 
give power assista nce to the brake pedal.  

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

Pump the brake pedal several times to move the 
brake pads to their operating positions. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKE WILL NOT OPERATE EFFI
CIENTLY UNTIL THE PADS ARE COR
RECTLY POSITIONED. 

Apply pressure to the brake pedal and inspect a l l  
d isturbed connections. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
Caliper securing bolts Molykote 1 1 1. 

BRAKE CAll PER - REAR 

RENEW 70.55.03 

�: Read the notes relating to the ABS system 
bleed procedure 70.25.03, before com
mencing this operation. 

Jack up and support the rear of the vehicle in order 
to renew a rear brake caliper. 
The procedure is the same as for renewing a front 
caliper, 70.55.02. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
Caliper securing bolts Molykote 1 1 1. 
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CO) BRAKES 

BRAKE CALlPER 

OVERHAUL 70.55.15 

Slacken off the appropriate road wheel nuts '/4 turn 
each 
Jack up the front / rear of the vehicle and support 
with axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Carefu lly displace and remove the caliper retai ning 
spring ( 1  Fig. 1 ) . Displace the pad wear sensor 
multi-plug from the retaining cl ip then disconnect 
the harness multi-plug (2 Fig. 1 ). 
S lacken the caliper feed pipe union nut. 
Remove the cal iper securing bolt dust caps then 
remove the socket head securing bolts (3 Fig. 1 ) . 
Remove the cal iper from the carrier. 
Displace and remove the brake pads (4 Fig. 1 ), see 
warning. 
Ful ly unscrew and remove the ca l iper from the 
brake hose. Fit and secure suitable plugs to the 
brake caliper and hose to prevent loss of fluid and 
the ingress of d irt. Use of a Hose Clamp wi l l  help 
reduce the loss of fl uid. 

�: If both front or  rear calipers have been re
moved from the car, take care not to mix up 
left and rig ht hand cali per bodies. 

Cut and remove the carrier securing bolt lockwire 
(rear brakes only). 
Unscrew the carrier securing bolts and remove the 
carrier. 
Remove a l l  brake dust from the caliper, carrier and 
disc. Thoroughly clean the pad abutment areas, 
avoid damaging the piston and d ust cover. 

WARNING: BRAKE LINING DUST CAN CONTAIN 
ASBESTOS WHICH IF INHALED, CAN 
DAMAGE YOUR HEALTH. ALWAYS 
USE A VACUUM BRUSH TO REMOVE 
DRY BRAKE LINING DUST. NEVER 
USE AN AIR LINE. 

DISMANTLING 
Eject the piston by gently applying low pressure air  
to the in let port (Fig. 2) .  Use a piece of wood to pre
vent the piston from being da maged. 
The piston d ust cover can not be removed unti l the 
piston has been ejected (Fig. 3). 
Remove the piston, pul l  out the dust cover and ex
tract the piston seal from the bore. 
Remove the bleed screw and cl ip from the caliper 
body. 

CLEANING AND INSPECTION 

CAUTION: When cleaning brake components 
only use a proprietary fluid. Never use 
petrol. Use of petrol, paraffin or other 
mineral based fluids can prove dan
gerous. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

Examine a l l  the components for signs of wear, 
damage and corrosion. Pay particular attention to 
the piston and cyl inder bore. 
Remove body corrosion with a wire brush or wire 
wool. No attempt should be made to clean a badly 
corroded or scored cylinder bore. 

CAll PER SECURING BOLTS 
Inspect the securing bolts, ensure that they are not 
corroded or seized and that the ca l iper is free to 
move on them. 
If the bolts are difficult to remove or are corroded 
in anyway, they must be replaced together with 
new dust covers. 

CAUTION: No attempt should be made to dean 
corroded bolts. 

REASSEMBLING 
All parts must be in good working order. Where 
doubt exists new parts should be fitted. 

CAUTION: Ensure that working surfaces and 
hands are clean. Use only brake fluid 
of the correct specification (see OILS 
I GREASES I SEALANTS) to lubricate 
the new seals when fitting. 

Lubricate the new piston seal, carefully fit to the 
inner groove of the piston bore. 
Lubricate, and fit the dust cover over the piston. 
Continue pul l ing the dust cover along the piston, 
extending the convolutions, until the inner seal ing 
l ip is a lmost at the end of the piston. 
Offer the piston and d ust cover assembly into the 
piston bore. Locate the dust cover li p i n the groove 
of the piston bore. 
Gently but firmly push the piston ful ly home 
through the d ust cover. 

NDlil: Ensure that the dust cover is not trapped 
between the piston and the bore, and that 
the inner l ip  ofthe d ust cover is correctly lo
cated in the inner g roove in the piston bore. 

Refit the bleed screw to the caliper body. 
Lubricate the securing bolts and bores with the 
special g rease, Molykote " ' , supplied in the Ser
vice Kit. 

CAUTION: Do not use any other type of grease. 

Fit and align the carrier to the vertical l ink. Tighten 
the carrier securing bolts. Secure the carrier secur
ing bolts with lockwire ( rear brakes only). 
Place the cal iper to the front of the carrier then re
move the plugs from the cali per and hose. 
Fit but do not ful ly tighten the cal iper feed hose. 
Remove the hose clamp. 
E nsure the caliper piston is fu l ly retracted then fit 
the brake pads to the ca li per. 
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(0) BRAKES 

Note: If the pads are worn to the minimum thick-
ness, new pads must be fitted. 

Reposition the caliper / pad assembly to the carrier 
then fit and tighten the ca liper securing bolts. 
Fit and fu lly seat the dust covers. 
Final tighten the feed hose union nut. 
Fit and fully seat the cal iper retaining spring. Con
nect the brake pad sensor harness mUlti-plug then 
reposition the plug into the retaining clip. 
Ensure that the harness cannot foul  or chafe (Fig. 
1 ) .  
Refit the road wheel. 
Ensure fixi ngs / fastenings a re torque tightened to 
the specified tolerances. 
B leed the brake system 70.25.03. 

Nale.: It may be necessary to run the engine to 
give power assistance to the brake pedal. 

Pump the brake pedal several times to move the 
brake pads to thei r operating positions. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKE WILL NOT OPERATE EFFI
CIENTLY UNTIL THE PADS ARE COR
RECTLY POSITIONED. 

Apply an effort to the brake pedal and inspect al l  
d isturbed connections. 

�: If new pads have been fitted, care should be 
taken when braking. Brake gently several 
times from 80 to 50 km / h (50 to 30 mi le / h), 
and only brake fu lly when the pads have 
bedded with the disc surface. Prolonged 
and heavy braking should be avoided for 
the first 80 km (50 mi les), until the new pads 
have bedded in. 

DATA 

Front brake disc run out 0, 101mm (0.OO4in) max. 
Front brake disc parallelism 0,0127mm (0.0005in) 
max. 
Rear brake disc run out 0, 101mm (O.004in) max. 
Rear brake disc parallelism 0,0127mm (0.0005in) 
max. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
Caliper securing bolts Molykote 1 1 1. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" BRAKES 

BRAKE PADS - FRONT 

RENEW 70.40.02 

NiWl: Fig. 1 shows 6 cyl. vehicle caliper, instruc-
tions for 1 2  cyl. vehicle are identical. 

Slacken off the front road wheel n uts 1/4 turn each. 
Jack up the front of the vehicle and support with 
axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Carefully displace and remove the cal iper retaining 
spring (1 Fig. 1 ). Displace the pad wear sensor 
mUlti-plug from the retaining clip then disconnect 
the harness multi-plug (2 Fig. 1 ). 
Removethe caliper securing bolt d ust caps then re
move the socket head securing bolts (3 Fig. 1 ). 
Remove the cal iper from the carrier. 
Displace a nd remove the brake pads (4 Fig . 1 ). 
Taking al l  necessary safety precautions remove the 
brake dust from a round the caliper area. 
Place the caliper to the front of the carrier. 
E nsure the caliper piston is fu l ly retracted then fit 
the new brake pads to the caliper. 
Reposition the caliper / pad assembly to the carrier 
then fit and tighten the cal iper securing bolts. 
Fit and ful ly seat the dust covers. 
Fit and ful ly seat the cal iper retaini ng spring. Con
nect the brake pad sensor harness multi-plug then 
reposition the p lug into the retaining clip. 
E nsure that the harness can not fo ul  or  chafe. 
Lift the road wheel / tyre assembly up to the hub. 
Align the wheel with the marked stud. Fit and 
tighten the securing nuts. 
Ensure fixings / fastenings a re torque tightened to 
the specified tolerances. 
Pump the brake pedal several times to centralize 
the b rake pads. 

Repeat the procedure for the other side brake disc. 
Remove the axle stands, lower the vehicle and re
check the torque of the wheel nuts. 

DATA 

Front brake disc run out 0, 101mm (O.OO4in) max. 
Front brake disc parallelism 0,0127mm (O.OO05in) 
m.x. 

OILS I GREASES I SEALANTS 

Caliper securing bolts Mo/ykote 1 1 1. 

BRAKE PADS - REAR 

RENEW 70.40.03 

To renew the rea r  brake pads, repeat the proced ure 
as for the front (70.40.02), but carried out on the 
rea r  of the vehicle. 
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CO) BRAKES 

BRAKE DISC - FRONT 

RENEW 70.10.10 

�: Fig. 1 shows 6 cyl. vehicle caliper, instruc-
tions for 1 2  cyl. vehicle are identica l .  

Slacken off the front road wheel n uts 114 turn each. 
Jack up the front of the vehicle and support with 
axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Carefully displace and remove the caliper retaining 
spring ( 1  Fig. 1 ) . Displace the pad wear sensor 
multi-pl ug from the retaining clip then disconnect 
the harness multi-plug (2 Fig. 1 ). 
Remove the caliper securing bolt d ust caps then re
move the socket head securing bolts (3 Fig. 1 ) . 
Remove the ca liper from the carrier. 
Displace and remove the brake pads (4 Fig. 1 ). 
Unscrew the carrier securi ng bolts a nd remove the 
carrier. 
Remove the disc securing screw ( 1  Fig. 2 )  and re
move the disc. 
Taking all necessary safety precautions remove the 
brake dust from a round the cal iper area. 
Fit the replacement disc to the hub. 
Fit a nd tighten the securing screw. 
Fit and align the carrier to the vertical l ink. Fit and 
tighten the carrier securing bolts. 
Place the cal iper to the front of the carrier. 
E nsure the caliper piston is ful ly retracted then fit 
the brake pads to the ca li per. 

�: If the pads are worn to the minimum thick-
ness, new pads must be fitted. 

Reposition the cal iper / pad assem bly to the carrier 
then fit and tighten the ca liper securing bolts. 
Fit a nd fully seat the dust covers. 
Fit a nd fully seat the caliper retaining spring. 
Con nect the brake pad sensor harness mu lti-plug 
then reposition the plug into the retaining clip. 
E nsure that the harness cannot foul  or chafe. 
Lift the road wheel / tyre assembly up to the hub. 
Fit and tighten the securing n uts. 
Ensure fixings / fastenings are torque tig htened to 
the specified tolerances. 
Pump the brake peda l several times to centralize 
the brake pads. 

Note: It may be necessary to run the engine to 
give power assistance to the brake pedal .  

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKE WILL NOT OPERATE EFFI· 
CIENTLY UNTIL THE PADS ARE COR· 
RECTLY POSITIONED. 

DATA (SEE OVERLEAF) 
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Fig. 2 
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BRAKES 

Front brake disc run out 0, 101mm (0.004in) max. 
Front brake disc parallelism 0,0127mm (0.0005in) 
max. 

OILS I GREASES I SEALANTS 

Caliper securing bolts Molykote 1 1 1. 

BRAKE DISC - REAR 

RENEW 70.10.1 1 

To renew the rear brake d isc, repeat the procedure 
as for the front (70.1 0. 1 0), but carried out on the 
rea r  of the vehicle. 

�: The rear carrier securing bolts are lock
wired. Cut and remove the lockwire priorto 
unscrewing the securing bolts. 
To reassemble, tighten the carrier securing 
bolts then secure with lockwire (see Fig. 3 
page 70-36). 

Nille.: Data remains the same as 70. 1 0 . 1 0. 

BRAKE DISC SHIELD - FRONT 

RENEW 70.10.18 

�: Fig. 1 shows 6 cyl. vehicle caliper, instruc-
tions for 1 2  cyl. vehicle are identical .  

Slacken off the appropriate road wheel nuts '/4 turn 
each. 
Jack up the front of the vehicle and support with 
axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stUd, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Carefully displace and remove the caliper retaini ng 
spring ( 1  Fig. 1 ). Displace the pad wear sensor 
multi-plug from the retaining clip then disconnect 
the harness multi-plug (2 Fig. 1 ) . 
Remove the calipersecuring bolt dust caps then re
move the socket head securing bolts (3 Fig. 1 ) . 
Remove the cal iper from the carrier. 
Displace a nd remove the brake pads (4 Fig. 1 ). 
Unscrew the carrier securi ng bolts a nd remove the 
carrier. 
Remove the d isc securing screw ( 1  Fig. 2) and re
move the disc. 
Taking all necessary safety precautions remove the 
brake dust from around the caliper area. 
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CO) 
Remove the front hub grease cap ( 1  Fig. 1 ) . 
Remove the hub nut split pin (2 Fig. 1 ). 
Remove the hub nut cover (4 Fig. 1 ) . 

BRAKES 

Remove the hub nut (3 Fig. 1 )  and washer (5 Fig. 1 ) . 
Remove the hub and outer bearing (6 Fig. 1 ) . 
Remove the outer beari ng and sea l from the hub. 
Remove the inner beari ng ( 1  Fig. 2) a nd seal from 
the stu b  axle (2 Fig. 2). 
Remove the disc shield to stub axle securing 
screws, remove the disc shield col lar and remove 
the disc shield. 
Fit the new d isc shield and col lar, al ign the holes, 
fit and tighten the securing screws. 
Refit the outer bearing and new seal to the hub. 
Fit the i nner bearing and new seal to the stub axle. 
Pack the hub a nd coat the stub axle with Shell  Reti
nax A grease. 
Lubricate the hub seal track. 
Fit the h ub assem bly to the stub axle. 
Fit the hub nut and washer. Tighten the nut to 
obtain the correct end float (see DATA). 
Al ig n the hub nut cover and secure with a new spl it 
pin.  Refit the grease ca p. 
Fit the disc to the hub. Fit and tighten the securing 
screw. 
Fit and al ign the carrier to the vertical l ink. Tig hten 
the carrier securing bolts. 
Place the cali per to the front of the carrier. 
Ensure the cal iper piston is fully retracted then fit 
the brake pads to the ca li per. 

Note: If the pads are worn to the mini mum thick-
ness, new pads must be fitted. 

Reposition the cal iper / pad assem bly to the carrier 
then fit and tighten the cal iper  securi ng bolts. 
Fit and fully seat the dust covers. 
Fit and ful ly seat the cali per retain ing spring. Con
nect the brake pad sensor harness multi-pl ug then 
reposition the plug into the retaining cl ip. 
E nsure that the harness can not foul  or chafe. 
Lift the road wheel / tyre assembly up to the hub. 
Fit and tighten the securing n uts. 
E nsure fixings / fastenings are torque tightened to 
the specified tolerances. 
Pump the brake pedal several times to centra l ize 
the brake pads. 

Note: It may be necessary to ru n the engine to 
give power assistance to the brake pedal .  

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKE WILL NOT OPERATE EFFI· 
CIENTLY UNTIL THE PADS ARE COR· 
RECTLY POSITIONED. 

DATA (SEE OVERLEAF) 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES 

DATA (OP. 70. 10 . 18) 
Front brake disc run out 0, 101mm (O.004inJ max. 
Front brake disc parallelism 0,0127mm (O.OOO5inJ 
max. 
Front hub to stub axle end float 0,0254 to 
0,0762mm (0.001 to 0.003inJ. 

OILS I GREASES I SEALANTS 

Caliper securing bolts Molykote 1 1 1. 

HANDBRAKE CABLE 

ADJUST 

Chock the wheels. 

70.35.1 0  

Open the door and release the handbrake lever. 
Jack up the rear of the vehicle a nd support with 
axle stands. 
S lacken off the adjuster locknut (1 Fig. 1 )  and 
tighten the adjuster (2 Fig. 1 )  to take any slack out 
of the cable. 
Tighten the locknut. The handbrake should be fully 
on between three and five 'clicks'. 

Remove the axle stands and lower the vehicle. 
Remove the chocks and close the door. 

HANDBRAKE CABLE ASSEMBLY - FRONT 

RENEW 70.35.14 

Chock the wheels. 
Open the door and release the handbrake lever. 
Jack up the rear of the vehicle and support with 
axle stands. 
Remove the cable to handbrake lever split pin ( 1  
Fig. 2 )  and clevis p i n  ( 2  Fig. 2). 
Remove the cable to relay lever split pin (3 Fig. 1 )  
and clevis pin (4 Fig. 1 ) . 
Remove the washers, and remove the cab le as
sem bly. 
Clean a l l  components and examine for wear, i .e., 
oval ity of holes and steps on the clevis pins. 
Grease al l  levers and clevis pi ns. 
Reverse the removal procedure to refit the cable. 

�: Use new split pins during assembly, never 
re-use old ones. 

Slacken off the adjuster lockn ut and tighten the ad
juster to take any slack out of the ca ble. 
Tighten the locknut. The handbrake should be fu l ly 
on between three and five 'clicks'. 
Remove the axle stands and lower the vehicle. 
Remove the chocks and close the door. 

OILS I GREASES I SEALANTS 

Compensator, Clevis pins, Cable and Cable Ad
juster. A proprietary High melting pOint grease 
(HMPJ. 
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(0) 
HANDBRAKE CABLE ASSEMBLY -
INTERMEDIATE 

BRAKES 

RENEW 70.35.35 

Chock the wheels. 
Open the door and release the hand brake lever. 
Jack up the rear of the veh icle and support with 
axle stands. 
Remove the split pin (1 Fig. 1 )  and clevis pin (2 Fig. 
1) securing one end of the intermediate cable (3 
Fig. 1) to the relay lever (4 Fig. 1 ). 
Disconnect the in ner cable joiner (1 Fig. 2). 
Remove the compensator, i ntermediate cable and 
adjuster assembly. 
Unscrew the forked adj uster from the threaded 
part of the intermediate cable assembly, and u n
screw the locknut. 
Remove the split pin (1 Fig. 3) and clevis pin (2 Fig. 
3) securing the compensator (3 Fig. 3) to the inter
mediate cable (4 Fig. 3). 
Remove the clevis pin washer and compensator. 
Clean a l l  components and examine for wear, i .e., 
oval ity of holes and steps on the clevis pins. 
Fit the locknut and forked adj uster to the threaded 
part of the new intermediate cable assembly. Do 
not fully tig hten at this stage. 
Refit the compensator to the intermediate cable. 
Fit the clevis pin, washer and a new split pin. 

N.ole.: Use new split pins during assembly, never 
re-use old ones. 

Feed the RH inner cable through the compensator 
and reconnect to the LH inner cable at the cable 
joi ner. 
G rease the cables, clevis pi ns, adjuster thread and 
compensator. 
Fit the forked adj uster to the relay lever. Fit the cle
vis pin, washer and a new split pin. 
lighten the adjuster to take any slack out of the 
cable. 
lig hten the locknut. The handbrake should be fully 
on between three and five 'clicks'. 
Remove the axle stands and lower the vehicle. 
Remove the chocks and close the door. 

OILS I GREASES I SEALANTS 

Compensator, Clevis pins, Cable and Cable Ad
juster. A proprietary High melting point grease 
(HMP). 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HANDBRAKE CABLE ASSEMBLY -
REAR RH 

BRAKES 

RENEW 70.35.30 

Chock the wheels. Open the door and release the 
handbrake lever. 
Slacken off the RH rear road wheel nuts '/4 turn 
each. 
Jack up the rear of the vehicle and support with 
axle stands. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Remove the cal iper and disc assembly in accord
ance with the method detailed in 70. 10. 1 1 .  

�: When carrying out the following operation, 
refer to arrangement d rawing, Fig. 1 .  

Positioning the hub cut out as necessary, release 
handbrake shoe retaining cl ips, springs and return 
springs and release the hand brake shoe assembly. 
Withdraw handbrake shoes from the handbrake 
operating l inkage and adjuster. Displace and re
move adjuster. 
Remove outer cable retaining clip from the rear of 
the backplate. 
Disconnect cable at the cable joiner. 
Remove the circl ip  securing the outer cable to the 
subframe front plate. 
Pull  the cable rearwards and d isconnect from the 
subframe. 
Position the rear hub cut out in l ine with the hand
brake operating l inkage. 
Manoeuvre the l inkage and withdraw clevis pin, 
withdraw cable and linkage. 
Clean all components and check for serviceability. 
Insert new cable through hub carrier. 
Insert the cable through the subframe front plate 
and secure with the circl ip. 
Connect cable at cable joiner. 
Fit and align cable to o perating linkage. 
Lightly lubricate the clevis pin a nd i nsert pin to link
age. 
Fit and fully seat cable retaining clip to rearof back
p late . 
Lightly lubricate shoe to backplate contact faces 
with appropriate grease. Lubricate adjuster. 
Assemble adjuster to handbrake shoes, assemble 
shoes to the backplate. Ensure lower edge of 
shoes locate into o perating linkage. 
Positioning hub cut-out as necessary, refit retain
ing springs, clips and return springs. 

Fig. 1 

For Torque Figures see Section 06 and the Table sf the end of this Section 
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BRAKES 

Adjust adjuster ba rrel as required and refit the disc, 
caliper carrier and caliper / pad assembly. 
Adjust the central underfloor adjuster to take any 
slack out of the cable. The handbrake should be 
fu lly on between three and five 'c licks'. 
Refit the road wheel .  
Remove the stands and lower the vehicle. 
Recheck the torque of the wheel nuts. 
Remove the chocks. 

OILS I GREASES I SEALANTS 

A proprietary High melting point grease (HMP}. 

HANDBRAKE CABLE ASSEMBLY -
REAR LH 

RENEW 70.35.29 

The procedure for renewing the rea r LH handbrake 
cable assembly is identica l to renewing the RH 
(70.35.30), but performed on the opposite side of 
the vehicle. 

HANDBRAKE EXPANDER ASSEMBLY 

RENEW 70.35.36 

Slacken off the rear road wheel nuts '/4 turn each. 
Jack up the rear of the vehicle and support with 
axle sta nds. 
Remove one wheel nut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Ca refu lIy displace and remove the ca I iper retai n i ng 
spring ( 1  Fig. 1 ). Displace the pad wear sensor 
multi-plug from the retaining cl ip then discon nect 
the harness multi-plug (2 Fig. 1 ). 
Removethe cal iper securing bolt d ust caps then re
move the socket head securing bolts (3 Fig. 1 ) . 
Remove the cal iper from the carrier. 
Displace and remove the brake pads (4 Fig. 1 ) .  
Cut and remove the carrier securing bolt lockwire. 
Unscrew the carrier securing bolts and remove the 
carrier. 
Remove the disc securing screw (1 Fig. 2) and re
move the d isc. 
Taking al l  necessary safety precautions remove the 
brake dust from a round the cal iper area. 
Fully slacken the adjuster (1 Fig. 3) and remove the 
shoe hold down springs (2  Fig. 3). 
Align the cut out in the hub to aid removal .  
Use of a spring removal tool is  recom mended. 
Strong pliers may be used, but there is a risk of 
both personal injury and loss of components, 
should the pliers slip. 

/- -� / / <  
/ /  / 
/ I 

Fig. 1 

Fig. 2 

��- 3  

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES 

�: It is necessary to hold a screwdriver against 
each spring post to prevent turning. 

Ease the two shoes (3 Fig. 1 )  com plete with ad
j uster assembly away from the back plate. 
Remove the adjuster upper return spring (4 Fig. 1 ), 
brake shoes and lower return spring (5 Fig. 1 ). 

ADJUSTER 

Dismantle the adjuster assembly. Clean and exam
ine al l  components for wear or damage, replacing 
parts as necessary. 
Re-assemble the adjuster, lightly grease the 
threads using a proprietary Mechanical Brake 
Grease. E nsu re that the adj uster is ful ly closed, i.e. 
at its shortest length, prior to reassembly of the 
brake. 

HANDBRAKE OPERATING MECHANISM 

Locate and d isconnect the brake cable securing 
cl ip (6 Fig. 1 ) .  Ease out the expander assem bly and 
remove the brake cable. 
Remove the expander assembly together with the 
rol lers (7 Fig. 1 ). 
Thoroughly clean al l  the components and examine 
for wear or damage, renew parts as necessary. 
Liberally grease the components using a propri
etary Mechanical Brake Grease and reassemble. 
Ensure that the stops are correctly located in their 
mating slots. 
Refit the brake cable and expander assembly. 

REASSEMBLING 

Lightly grease the shoe tips and back plate contact 
area. 
Refit the brake shoes with the lower spring in posi
tion. Fit the adjuster and upper spring to the brake 
shoes and secure with the hold down springs. 
Centralize the brake shoes and wind out the ad
j uster until the disc /drum can just be fitted. Fit and 
tighten the disc securing screw. 
Continue to adjust the shoes until they lock the 
d isc / d rum. Ensure that the handbrake lever in the 
car is fully off and reconnect the handbrake ca ble 
to the draw link. 
Slacken the adjuster u ntil the disc /drum can be ro
tated without excessive drag. Lig ht ru nning con
tact is permissable. 
Fit and align the carrier to the vertical l ink. lig hten 
the carrier securing bolts then secure with lock
wire. 
Reposition the caliper / pad assem bly to the carrier 
then fit and tighten the cali per securi ng bolts. 
Fit and fully seat the dust covers. 
Fit and fu l ly seat the caliper retaining spring. 

(0) 

Fig. 1 
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BRAKES 

Con nect the brake pad sensor harness multi-plug 
then reposition the plug i nto the retaining clip. 
Ensure that the harness can not foul or chafe. 
Lift the road wheel ! tyre assembly up to the hub. 
Fit and tighten the securing nuts. 
Ensure fixings ! fastenings are torque tightened to 
the specified tolerances. 
Remove the axle stands, lower the veh icle and re
check the torq ue of the wheel nuts. 

Pump the brake pedal several times to central ize 
the brake pads. 

ND.bl: It may be necessary to ru n the engi ne to 
give power assistance to the brake pedal. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKE WILL NOT OPERATE EFFI
CIENTLY UNTIL THE PADS ARE COR
RECTLY POSITIONED. 

TOLERANCES 

Rear brake disc run out 0, 101mm (O.004in) max. 
Rear brake disc parallelism 0,0127mm (O.OOO5in) 
max. 

OILS I GREASES I SEALANTS 

Handbrake mechanical components (inside drum). 
A proprietary Mechankal Brake Grease. 

HANDBRAKE RELAY LEVER 

RENEW 70.35.22 

Chock the wheels. Open the door and release the 
hand brake lever. 
Jack up the rear of the veh icle and support with 
axle stands. 
Remove the split pin (1 Fig. 1 )  securing the hand
brake front cable clevis pin (2 Fig. 1 )  to the relay 
lever (3 Fig. 1 ) . 
Release the front ca ble from the relay lever. 
Remove the spl it pin securing the intermediate 
cable clevis pin (4 Fig. 1 )  to the relay lever and re
lease the i ntermediate cable (5 Fig. 1 ). 
Remove the bolts securing the relay lever bracket 
to the propel lor shaft securing bracket. 
Remove the relay lever pivot bolt, nut and washer 
( 1  Fig. 2) .  
Remove the relay lever assembly (3 Fig. 2).  
Remove the relay lever bearing bush (2 Fig. 2). 
Clean all components and check forwear and dam
age. 
Reverse the above procedure to replace the relay 
lever assembly. Ensure that the cables are correct
ly adjusted. 

OILS I GREASES I SEALANTS 

Relay lever. A proprietary Multipurpose Grease. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HANDBRAKE LEVER ASSEMBLY 

RENEW 70.35.08 

Chock the wheels. Open the door a nd release the 
handbrake lever. 
Jack up the front of the vehicle and support with 
axle stands. 
Remove the split pin (1 Fig. 1 )  securing the hand
brake front cable clevis pin (2 Fig. 1 )  to the hand
brake lever (3 Fig. 1 ) . 
Release the front cable from the handbrake lever. 
Remove the bolt securing the seat cushion and re
move the cushion retain ing plate. 
Lift the cushion for access to the seat belt pad block 
connector, situated below the cushion. 
Disconnect the seat belt pad block connector. 
Remove the harness securing ratchet strap. 
Remove the seat cushion. 
U nclip a nd remove the handbrake levertrim cover. 
Carefully move aside the transmission tunnel 
carpeting to gain access. 
Disconnect the handbrake warning light leads 
from the switch, i.e. o ne lucar connector and one 
setscrew secured eyelet, with nylon i nsulator 
bush. 
Remove the three bolts (1 Fig. 2) securi ng the hand
brake lever assembly (2 Fig. 2) to the transmission 
tunnel.  Move aside the earth leads and withdraw 
the handbrake lever assembly. 
Remove the blanking plate (3 Fig. 2).  
Remove the nyloc pivot n ut (4 Fig.  2 )  and plain 
washer. Tap out the shaft from the lever and 
ratchet assembly. Remove the ratchet a nd switch 
assembly. 
Fitthe ratchet a nd switch assembly to the shaft, se
cure with the plain washer and nyloc nut. 
Refit the lever assembly to the transmission tun
nel. 
E nsure that the rubber gasket is correctly seated 
and that the two earth leads a re correctly secured 
by the front securing bolt. 
Connect the lucar connector to the handbrake 
switch. Fit and secure the earth eyelet lead with the 
setscrew through the nylon insulator bush. 
Refit the trim cover. 
Refit the d river's seat cushion. 
E nsure that the handbrake lever is fully released. 
Refit the handbrake cable to the lever, fit the clevis 
pin and secure with a new split pin. 
Adjust the handbrake cables, operation 70.35. 1 0. 
E nsure fixings I fastenings are torque tightened to 
the specified tolerances. 

OILS I GREASES I SEALANTS 

Relay lever. A proprietary Multipurpose Grease. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 70 - 53 



(0) BRAKES 

HANDBRAKE SHOES 

RENEW 70.40.05 

Slacken off the rear road wheel nuts '/4 turn each. 
Jack up the rear of the veh icle a nd support with 
axle stands. 
Remove one wheel n ut, mark the wheel relative to 
the stud, and remove the remaining wheel nuts. 
Remove the road wheel and tyre assembly. 
Remove the other side road wheel. 
Remove the cal iper and disc assembly in  accord
ance with the method detailed i n  70. 1 0. 1 1 .  
Release the handbrake. 
Remove the disc securing screw (1 Fig. 1 )  and re
move the d isc. 
Taking a l l  necessary safety precautions removethe 
brake dust from a round the cal iper area. 
Ful ly slacken the adj uster (1 Fig. 2) and remove the 
shoe hold down springs (2 Fig. 2). 
Al ign the cut out in  the hub to aid removal .  
Use of a spring removal tool is recom mended. 
Strong pliers may be used, but there is a risk of 
both personal injury and loss of com ponents, 
should the pliers sl ip. 

�: It is necessary to hold a screwdriver agai nst 
the rear of each spring postto preventturn
ing. 

Ease the two shoes (3 Fig. 2 )  complete with ad
j uster assembly away from the back plate. 
Remove the adjuster upper return spring (4 Fig. 2), 
brake shoes and lower return spring (5 Fig. 2). 

ADJUSTER 

Dismantle the adjuster assembly. Clean and exam
i ne all com ponents for wear or damage, replacing 
parts as necessary. 
Re-assemble the adjuster, l ightly grease the 
threads using a suitable g rease, i .e. a proprietary 
Mechanical Brake Grease. E nsure thatthe adjuster 
is fully closed, i .e. at its shortest length, prior to re
assembly of the brake. 

HANDBRAKE OPERATING MECHANISM 

Locate and disconnect the brake cable securing 
clip (6 Fig. 2). Ease out the expander assem bly and 
remove the brake cable. Remove the expander as
sembly together with the rol lers (7 Fig. 2). 
Thoroughly clean all  the com ponents and examine 
for wear or damage, renew parts as necessary. 
Liberally grease the components using a suitable 
g rease, i.e. a proprietary Mechanical Brake Grease 
and reassem ble, referring to Fig. 2. E nsure thatthe 
stops are correctly located in their mating slots. 
Refit the brake cable and expander assem bly. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

REASSEMBLING 

Lightly grease the shoe tips and back plate contact 
area. 

CAUTION: Do not get any grease onto the lining 
material. Light surface contamination 
can be removed with emery cloth, but 
heavy penetration of grease or fluid 
will render the material u nsuitable for 
further use and the linings must be re
placed. 

Refit the brake shoes with the lower spring in posi
tion. Fit the adjuster and upper spring to the brake 
shoes and secure with the hold down springs. 
Centralize the brake shoes (3 Fig. 1 )  a nd wind out 
the adjuster (1 Fig. 1 )  unti l the disc / drum can just 
be fmed. Fit and tighten the disc securi ng screw. 
Continue to adjustthe shoes unti l  they lock the d isc 
/ d rum. Ensure that the handbrake lever in the car 
is fu lly off and reconnect the handbrake cable to 
the draw link. 
Slacken the adjuster until the disc /d rum can be ro
tated without excessive d rag. Light running con
tact is permissable. 
Fit and al ig n  the carrier to the vertical l ink. Tighten 
the carrier securing bolts then secure with lock
wire. 
Place the cal iper to the front of the carrier. 
E nsure the caliper piston is fully retracted then fit 
the brake pads to the cali per. 
Reposition the cal iper / pad assembly to the carrier 
then fit and tighten the cal iper securi ng bolts. 
Fit and fully seat the dust covers. 
Fit a nd fully seat the cal iper retain ing spring. Con
nect the brake pad sensor harness multi-plug then 
reposition the plug into the retaining clip. 
E nsure the harness is correctly routed (Fig. 2). 

Lift the road wheel / tyre assembly up to the hub. 
Alig n the wheel with the ma rked stud. Fit and 
tighten the securing nuts. 
Repeat the procedure for the other side brake shoe 
assembly. 
E nsure fixings / fastenings are torque tig htened to 
the specified tolerances. 
Remove the axle stands, lower the vehicle and re
check the torque of the wheel nuts. 
Pump the brake pedal several ti mes to central ize 
the brake pads. 

�: It may be necessary to run the engine to 
give power assistance to the brake pedal. 

WARNING: APPLICATION OF THE BRAKE PEDAL 
MUST BE CARRIED OUT, AS THE 
BRAKE WILL NOT OPERATE EFFI
CIENTLY UNTIL THE PADS ARE COR
RECTLY POSITIONED. 

DATA (SEE OVERLEAF) 

�"""'-- 3  
Fig. 1 

Fig. 2 
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(0) BRAKES 

TOLERANCES 

Rear brake disc run out O, 101mm (O.004in) max. 
Rear brake disc parallelism O,0127mm (O.0005in) 
max. 

OILS I GREASES I SEALANTS 

Ca lip er securing bolts Molykote 1 1 1. 
Handbrake mechanical components (inside drum). 
A proprietary Mechanical Brake Grease. 

BRAKE PEDAL 

RENEW 70.35.01 

Note: Read the notes relating to the ASS system 
bleed proced ure 70.25.03, before com
mencing this operation. 

Discharge the hydrau lic accumulator by operati ng 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Place an absorbent cloth below the low pressure 
hose to pipe joint. Place a suitable container in 
position. Slacken the hose cl ip and d isconnect the 
hose. Allow the fluid to drain into the container. 
Remove the container. 
Disconnect the actuator harness and reservoir 
multi-plugs. 
Slacken the high pressu re pipes to actuator union 
n uts. Slacken the rear brake pi pe to pressure differ
ential valve union nut. Slacken the union nuts at 
both ends of the actuator to accumulator pipe. 
Carefu lly reposition / remove the pipes from the 
actuator, pressure valve and accumulator. 
Fit protective caps to the pipes, actuator, valve and 
accumulator. 
Disconnect the vacuum ta nk to bulkhead vacuum 
pipe. 
Cut and remove the harness to bulkhead securing 
tie strap. 
Position the throttle l inkage to ful l  th rottle then d is
connect the throttle cable. 
Remove the d river-side dash l iner (76.46. 1 1/90). 

From the d river footwel l :  
Fu lly depress the throttle pedal then discon nect 
the throttle cable from the pedal li nkage. 
Cut and remove the stop switch harness multi
p lug tie strap then discon nect the mUlti-pl ug. 
Remove the pedal box securing nuts then remove 
the remaining securing bolt. 

From the engine bay: 
Displace the throttle cable from the pedal box. 
Remove the pedal box to bu Ikhead rubber wedge. 
Carefu lly, move the harness and actuator pipe to 
al low for removal of the pedal box (Fig. 1 ). Move 
the pedal box assembly to a clean work bench area. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BRAKES 

Remove and discard the pedal box to bulkhead 
gasket. Clean the bulkhead gasket face. 
Position and secure the pedal box assembly in a 
vice. 
Remove the pedal box housing grommets. 
Remove the brake pedal clevis pin retaining cl ip 
(Fig. 1 ), then remove the clevis pin.  
Reposition the pedal box to give access to the 
brake switch and pedal pivot shaft. 
Remove the brake switch securing nuts and re
move the brake switch (Fig. 2). 

Remove the brake pedal pivot shaft securing nut. 
Carefully displace and remove the pivot shaft. 
Remove the brake peda l / spring assembly then re
move the springs from the pedal .  Place the pedal 
aside then clean the springs. 
Examine all components for wear / d istortion prior 
to reassembly. 

Lubricate the new brake pedal pivot bush. 
Fit, align and then lubricate the springs to the 
pedal. Fit the peclal / spring assembly to the pedal 
box ensuring that the return springs fu lly locate 
into the housing. 
Position the pivot shaft then fit and tighten the 
shaft securing n ut. 
Reposition the pedal box assembly on the bench, 
to allow access to fit and align the brake pedal to 
actuator operating rod. 
Lubricate, fit then ful ly seat the clevis pin to the 
actuator rod and pedal. 
Fit and fully seat the retaining clip. 
Insert the g ro mmets and fit a new gasket to the 
pedal box assembly. 
Fit and align the brake switch (Fig. 2 ) .  lighten the 
switch securing nuts then check for correct oper
ation of the switch. 
Remove the assembly from the vice. 

Refitting the assembly to the vehicle is a reversal 
of the removal procedure. 

flI.Qm: Ensure the throttle cable is routed correctly. 
Ensure harnesses, cables and pipes are se
cured correctly and are not trapped. 

B leed the ABS hydraulic system 70.25.03. 
E nsure fixings / fastenings are torque tightened to 
the speCified tolerances. 
Switch on the ignition. 
Wait until the accumulator is charged to the upper 
cut-out point, and top up the reservoir to the maxi
mum level. 
Fit and tighten the fi l ler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
Clevis pins. Multipurpose G,IJIISB. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

BRAKE PEDAL 

OVERHAUL 70.35.02 

Nm: Instructions for this operation are a lmost 
identical to 70.35.01 .  

After disassembly, remove, examine and if satis
factory, replace the pedal pivot bush. 
In the previous operation (70.35.01 ), a new pivot 
bush is suppl ied. 

BRAKE PEDAL BOX 

RENEW 75.35.03 

Note: Read the notes relating to the ABS system 
bleed proced ure 70.25.03, before com
mencing this operation. 

Discharge the hydrau lic accumulator by operating 
the brake pedal until the pedal goes hard (approxi
mately 20 times). 
Place an absorbent cloth below the low pressu re 
hose to pipe joi nt. Place a suitable container in 
position. Slacken the hose cl i p  and disconnect the 
hose. Allow the fl uid to d rain into the container. 
Remove the container. 
Disconnect the actuator harness and reservoir 
multi-plugs. 
Slacken the high pressu re pipes to actuator union 
nuts. Slacken the rear brake pipeto pressu re differ
ential valve union nut. Slacken the union nuts at 
both ends of the actuator to accumulator pipe. 
Carefully reposition / remove the pipes from the 
actuator, p ressure valve and accumulator. 
Fit protective caps to the pipes, actuator, valve and 
accumulator. 
Disconnect the vacuum tank to bulkhead vacuum 
pipe. 
Cut and remove the harness to bulkhead securing 
tie strap. 
Position the throttle l inkage to full throttle then dis
connect the throttle cable. 
Remove the driver-side dash liner (76.46. 1 1/90). 

From the d river footwell :  
Fully depress the throttle pedal then disconnect 
the throttle cable from the pedal l inkage. 
Cut and remove the stop switch harness multi
plug tie strap then disconnect the mUlti-plug. 
Remove the pedal box securing nuts then remove 
the remaining securing bolt. 

From the engine bay: 
Displace the throttle cable from the pedal box. 
Remove the pedal box to bulkhead rubber wedge. 
Carefully, move the harness and actuator pipe to 
al low for removal of the pedal box (Fig. 1 ). Move 
the pedal box assembly to a clean work bench area. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BRAKES 

Remove and discard the pedal box to bulkhead 
gasket. Clean the bulkhead gasket face. 
Position and secure the pedal box assembly in a 
vice. 
Remove the pedal box housing grommets. 
Remove the brake pedal clevis pin retaining cl ip 
(Fig. 1 )  then remove the clevis pin. 
Remove the actuator to pedal box securing n uts 
then carefully displace and remove the actuator / 
reservoir  assembly. 
Reposition the pedal box to give access to the 
brake switch and pedal pivot shaft. 
Remove the brake switch securing nuts and re
move the brake switch (Fig. 2). 
Remove the brake pedal pivot shaft securing nut. 
Carefully displace and remove the pivot shaft. 
Remove the brake pedal / spring assembly and 
place to the front. Remove the springs from the 
pedal then place the pedal aside. 

Release the throttle pedal link rod retaining clip. 
Displace and remove the th rottle pedal pivot shaft 
retaining cl ip, then remove the pivot shaft. 
Release and remove the throttle pedal / spring as
sembly. 
Remove the throttle lever pivot securing cli p, the 
lever pivot shaft, then the lever assembly. 
With a suitable punch, drive out and remove the 
throttle pedal stop roll pin. 
Remove the pedal box to body securing studs and 
the pedal box to actuator securing studs. 
Remove the pedal box from the vice and discard. 
Clean, lubricate and examine a l l  components for 
wear / distortion prior to reassembly. 

Position the new pedal box in the vice ready for re
assembly. 
Fit and tighten the pedal box to body and pedal box 
to actuator securing studs. 
Fit and fully seat the throttle pedal stop rol l  pin. 
Position the throttle pedal pivot lever to the front. 
Lubricate the lever pivot then position the lever to 
the pedal box. 
Fit the pivot shaft a nd secure the shaft / lever as
sembly with the retaining clip. 
Position the throttle pedal to the front. 
Lubricate the pedal pivot then fit, align a nd lubri
cate the pedal spring. 
Position the pedal assembly to the housing and en
gage onto the tie l ink. 
Fit the pivot shaft and secure the shaft / pedal as
sembly with the retaining clip. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table st the end of this Section 
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Position the brake pedal to the front and lubricate 
the pedal pivot bush. 
Fit, align and then lubricate the springs to the 
pedal. Fit the pedal / spri ng assem bly to the pedal 
box ensuring that the return springs fu lly locate 
into the housing. 
Position the pivot shaft then fit and tighten the 
shaft securing nut. 
Fit and align the actuator / reservoir assembly to 
the pedal box ensuri ng the actuator operating rod 
locates onto the pedal.  Fit and tighten the securing 
nuts. 
Reposition the pedal box assembly on the bench, 
to allow access to fit and al ign the brake pedal to 
actuator operating rod. 
Lubricate, fit then fully seat the clevis pin to the 
actuator rod and pedal.  
Fit and fully seat the retain ing clip (Fig. 1 ). 
I nsert the grommets and fit a new gasket to the 
pedal box assembly. 
Fit and align the brake switch (Fig. 2) .  lighten the 
switch securing nuts then check for correct oper
ation of the switch. 
Remove the assembly from the vice. 

Refitting the pedal box assembly (Fig. 3) to the 
vehicle is a reversal of the removal procedure. 

Note: Ensure the throttle cable is routed correctly. 
Ensure harnesses, cables a nd pi pes are se
cured correctly and are not trapped. 

Bleed the ABS hydraulic system 70.25.03. 
E nsure fixings / fastenings are torque tig htened to 
the specified tolerances. 
Switch on the ignition. 
Wait until the accumulator is charged to the upper 
cut-out point, and top up the reservoir  to the maxi
mum level .  
Fit and tighten the fi l ler cap. Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
Clevis pins. Multipurpose Grease. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ANTI-LOCK BRAKING SYSTEM - MAIN 
RELAY 

RENEW 70.60.1 1  

Disconnect the battery earth lead. 
Remove the passenger side dash l iner, 76.46. 1 5. 
Release and reposition the cruise control, control 
module (CCCM), to gain access to the ABS main 
relay (white, with b lack base). 
Displace the relay (1 Fig. 1 )  and relay base assem
bly from the mounting bracket. 
Remove the relay from the relay base. 

Fitting a new relay is a reversal of the removal pro
cedure. 

ANTI-LOCK BRAKING SYSTEM - PUMP 
MOTOR RELAY 

RENEW 70.60.12 

Disconnect the battery earth lead. 
Remove the passenger side dash l iner, 76.46. 1 5. 
Release and reposition the cruise control, control 
module (CCCM), to gain access to the ABS pump 
motor relay (yellow, with yel low base). 
Displace the relay (2 Fig. 1 )  and relay base assem
bly from the mounting bracket. 
Remove the relay from the relay base. 

Fitting a new relay is a reversal of the removal pro
cedure. 

BRAKE PEDAL RETURN SPRING 

RENEW 70.35.05 

O pen the bonnet. 
Depressurize the hydra ulic system. 
Position a suitable cloth below the low pressure 
hose I pipe. 
Slacken the low pressure hose to pipe securing 
clip. 
Place a suitable container to position under the 
hose. 
Disconnect the hose and place the end into the con
tainer and allow the fluid to drain. 
Carefully remove the container. 
Disconnect the actuator harness multi-plugs. 
Disconnect the reservoi r  multi-plug. 
Undo the high pressure p ipes to actuator union 
nuts. 
Undo the rear brake pipe to pressure differential 
valve union nut. 
Undo the actuator to accumulator p ipe union nut. 
Carefully reposition the pipes from the actuator 
p ressure valve and accumulator. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section August 92 70 - 61 
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Fit protective caps to al l  disconnected brake pipes, 
actuator and valve. 
Slacken the va lve securing clamp bolt then dis
place and reposition the valve. 
Reposition the throttle l i nkage to full throttle posi
tion. 
Disconnect the throttle cable. 
Remove the driver's side dash l iner for access 
76.46. 1 1  / 90. 

From the d river's footwell :  
Depress the throttle pedal to its furthest position. 
Disconnect the throttle cable from pedal linkage. 
Cut and remove the stop l ight switch harness 
multi-plug cable tie. 
Disconnect the stop l ight switch harness multi
plug. Remove the pedal box securing nuts. Un
screw and remove the remaining pedal box 
securing bolt. 
From the engine bay: 
Displace the throttle cable from the pedal box. 
Remove the pedal box to bulkhead rubber wedge. 
Displace the harness and actuator pipe to a l Iow the 
removal of the pedal box. 
Carefully remove the pedal box assembly (Fig. 1 )  
and place on a bench. 
Remove and discard the pedal box to bulkhead 
gasket. 
Clean the bulkhead gasket face. 
Position and secure the peda l box into a suitable 
vice. 

Remove the pedal box housi ng grommets. 
Remove the brake pedal clevis pin retaining clip 
(Fig. 2 )  then remove the clevis pin. 
Reposition the pedal box assembly for access. 
Remove the stop light switch securing nuts (Fig. 3) 
then remove the stop light switch. 
Remove the brake pedal pivot shaft securing nut. 
Displace and remove the pivot shaft. 
Remove the brake pedal / spring assembly and 
place to one side. 
Remove and discard the springs from the pedal. 
Thoroughly clean the pivot bushes. 
Lubricate the brake pedal pivot bush. 
Fit and align new return springs to the pedal as
sembly. 
Lubricate the spri ngs with a suitable grease. 
Fit and align the pedal / spri ng assembly to pedal 
box, ensure the return springs fully locate into the 
housing. 
Fit and ful ly seat the pivot shaft. 
Fit and tighten the pivot shaft securing nut. 

Fig. 1 

Fig. 2 

Fig . 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Reposition the assembly onto a bench. 
Fit and align the brake pedal to actuator operating 
rod. 
Lubricate the clevis pin. 
Fit and ful ly seat clevis pin to actuator rod / brake 
pedal then fit and fully seat the retai ning cl ip (Fig. 
1 )  
Apply a suitable sealant to the pedal box 
g rommets. 
Fit and fully seat the grommets to the peda l box. 
Fit a nd align a new gasket to the pedal box assem
bly. 
Fit and al ign the stop light switch (Fig. 2) .  
Fit and tighten the switch securi ng n uts. 
Check for the correct operation of the switch. 
U ndo a nd remove the pedal box from the vice. 
Fit and a lign the pedal box assembly (Fig . 3) to the 
vehicle. 

CAUTION: When fitting the pedal box assembly 
to the vehicle, be careful not to trap 
a ny harnesses or pipes. 

Route the throttle cab le through the pedal box 
housing. 

Re-assembly is a reversal of the removal pro
cedure. 

Refi l l  the reservoir up to the maximum mark. 
Bleed the ABS Hydraul ic system 70.25.03. 
Refit the dash liner 76.46. 1 1  / 90. 
Close the bonnet. 

OILS I GREASES I SEALANTS 

Brake and Clutch Fluid to a minimum DOT 4 spec
ification. 
Clevis pins, Brake pedal return springs, Pedal pivot 
bush. A proprietary High melting point grease 
(HMP). 

(0) 

Fig. 1 

Fig. 2 

Fig. 3 
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TORQUE FIGURES 

Accumulator to pump 40-46 Nm 
Bleed screw / nipple to caliper 7-13 Nm 
Brake switch mounting plate 5-7 Nm 
Caliper carrier to hub carrier (front} 
131-175 Nm 
Caliper carrier to hub carrier (rear} 
54-66 Nm 
Caliper carrier to vertical link 102-128 Nm 
Caliper to carrier 25-30 Nm 
Disc to hub 1 1-16 Nm 
Disc shield to vertical link 7-10 Nm 
High pressure pipe union 7-12 Nm 
Hydraulic hose to caliper 10-12 Nm 
Handbrake lever to body 22-28 Nm 
Handbrake casing to shaft 44-52 Nm 
Pedal box to body (5h6 UNF bolt} 15-18 Nm 
Pedal steady bracket to bulkhead 18-20 Nm 
Pedal pivot shaft to pedal box 15-20 Nm 
Power servo to pedal box 22-28 Nm 
Pump / motor mounting bolt 7-9 Nm 
Reservoir retaining clip bolt 6-8 Nm 
Warning light switch to lever 2-3 Nm 
Wheel nut to stud (steel wheel) 65-85 Nm 
Wheel nut to stud (alloy wheel) 88-102 Nm 
Wheel sensor bolt 8.5-1 1  Nm 0 
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WHEELS AND TYRES 

DATA I TYRE PRESSURES 

WHEELS AND TYRES 

All data appertain ing to vehicles covered by this Service Manual  can be found in Section 04 - General 
Specification Data - which is in Volume 1 of the Manual  set. 

TYRES 

GENERAL 

Tyres of the correct type, dimensions and at the correct cold i nflation pressures are an integra l part of 
the vehicle's design. Regular maintenance of tyres is an essential contribution to road safety and cor
rectly i nflated tyres in good condition will assist in retaining opti mum road-holding, steeri ng and brak
i ng q ual ities. 
Tyres of the same type and size have widely varyi ng characteristics depending u pon manufacturer. It 
is strongly recommended that only tyres of the same make and type are fitted to a l l  wheels. 
The radial ply tyres specified are designed to meet the high speed performance of which this car is ca
pable. 

Pressure 

The tyre inflation pressures specified provide optimum ride and handling characteristics for a l l  normal 
conditions. 
Tyre pressu res should be checked and, if necessary, adjusted weekly with the tyres cold i .e. not immedi
ately following use as pressure increases with temperature due to road friction. 'Bleeding' a warm tyre 
to the recommended pressure will result in  under-inflation which can be both da ngerous and depreci
ate tyre l ife. Pressure loss with time is normal, but a thorough investigation should be performed if a 
pressure loss in excess of 2 lbf/in2 (0. 1 4  kgf / cm2; 1 4kPa; 0. 1 4  bar) is encountered duri ng a period of one 
week or less. 
It is an offence i n  the UK to use a vehicle on publ ic roads with tyres improperly inflated. Furthermore, 
i ncorrect inflation accelerates wear and causes excessive heating which can result in tyre fai lure due to 
b low out. 

Wear 

All tyres fitted as standard have a tread wear indi-
cator (Fig. 1 )  moulded into their tread pattern to 
provide indication when the tread depth remaini ng 
is 1 ,6 mm (0.063 in) .  Each indicator appears on the 
tread su rface as bars which connect the tread pat
tern across the full width of the tyre. 
It is i l legal i n  the U K  and certain other countries to 
contin ue usi ng tyres after the tread has worn to 
less than 1 ,6 m m  (0.063 i n) over the central three 
q uarters of the width and the entire circumference 
of the tyre. 
The pro perties of many tyres alter progressively 
with wear. In particular, 'wet grip' and C!quaplaning 
resistance properties a re gradual ly, but substan
tia lly, reduced. Extra care and speed restriction 
should therefore be excercised on wet roads as the 
effective tread depth diminishes. 

Fig. 1 

When replacement of tyres is necessary it is preferable to fit a complete vehicle set. Should either front 
or reartyres only show excessive wear, new tyres m ust be fitted to replace worn ones. Under no circum
stances interchange tyres from side to side, front to rear or vice versa as individual tyre wear produces 
u nique characteristics depending u pon their position. If the position is changed after wear has occurred, 
the performance of the tyre wil l  be adversely affected. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Damage 

Excessive localized distortion, sometimes caused by severe contact with kerbs or stones. can cause the 
tyre casing to fracture and may lead to premature tyre fai lure. Tyres should, therefore, be periodica lly 
examined and any tyre having distortion, cracks and / or cuts should be replaced. In addition, al l  tread 
embedded objects, such as stones and g lass, should be withdrawn and al l  contamination, i .e. oil and 
g rease removed using a suitable solvent. 

CAUTION: Paraffin (kerosene) must not be used as a cleansing agent on tyres. 

Heat 

Tyres should not be subjected to excessive heat such as that inherent of paint drying/baking ovens. It 
is recommended therefore, that all wheels be removed or at least the tyres be rel ieved of vehicle body 
weight. 

Repairs 

In view of the high performance capabil ity of the vehicle, damaged tyres should be renewed and not 
repai red. 

Valves 

When a new tubeless tyre is fitted, the valve should be renewed. 

Tyre Use After Vehicle Storage 

After a long period of veh icle standing, tyres may become locally d istorted with a flat area. This wi l l  
cause an uneven ride for a few m iles unti l the tyres have warmed up and the 'flat' rounds off. 

Winter (Snow) Tyres 

The tyres fitted as original equipment a re designed with a rubber mixture, tread pattern and width 
specially suited for high speeds in normal road conditions, but they are less suitable for wi nter condi
tions. The use of winter tyres wi l l  considerably improve the vehicle's handling. 
Winter tyres must be used in veh icle sets, i .e. fitted on al l  four  wheels. When fitted with winter tread 
tyres, the vehicle should not be driven at speeds in excess ofthe tyre speed category symbol as moulded 
on the tyre. 

Snow Chains 

Snow chains may be fitted to rear wheels only. 
Remove the snow chains immediately u pon the road being clear of snow. 
Maximum speed with snow chains fitted - 30 mile / h (4Skm / h) .  
Tyres may be fitted with studs provided maximum speed does not exceed 90 mi le / h  ( 1 45 km / h).  Studs 
must be of the parallel type, 1 0m m  long, Smm diameter single flange; the use of studs is not permitted 
in certain countries. Check local legislation. 
Snow chains must only be used with the recommended winter tyres. 

USA Gr.dings 

The following i nformation relates to the tyre grading system developed by the national Highway Traffic 
Safety Administration which grades tyres by tread wear, traction and temperature performance. 

Tread Wear 

The tread wear grade is a comparative rating based on the wear rate of the tyre when tested under con
trolled conditions on a specified government test course. For example, a tyre graded 1 50 would wear 
one and a half times less on the government course than a tyre graded 1 00. The relative performance 
of the tyres depends u pon the actual conditions of their use and may depart significantly from normal 
d ue to variations in d riving habits, service practices and differences in road characteristics and climate. 

For see Section 06 IInd the Tllble lit the end of this Section 
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Traction - A, B, C 

The traction grades, from highest to lowest, are A, B and C and they represent the tyre's abil ity to stop 
in wet conditions measured on specified government test surfaces of asphalt and concrete. 

WARNING: THE TRACTION GRADE IS BASED ON BRAKING (STRAIGHT AHEAD) TRACTION TESTS 
AND DOES NOT INCLUDE CORNERING (TURNING) TRACTION. 

Temperature - A, B, C 

The temperature grades are A (the highest), B and C, and they represent the tyre's resistance to the gen
eration of wear and its abil ity to dissipate heat when tested under control led conditions on a specified 
indoor laboratory test wheel.  Sustained high temperature can cause the materia l of the tyre to degener
ate and reduce tyre l ife, and excessive temperature can lead to sudden tyre fai lure. Grade C corresponds 
to a level of performance which a l l  passenger car tyres must meet under Federal Motor Vehicle Safety 
Standard No. 1 09. Grades B and A represent higher levels of performance on the laboratory test wheel 
than the minimum required by law. 

WARNING: THE TEMPERATURE GRADE IS ESTABLISHED FOR A TYRE THAT IS PROPERLY INFLATED 
AND NOT OVERLOADED. EXCESSIVE SPEED, UNDERINFLATION, OR EXCESSIVE LOAD
ING, WHETHER SEPARATELY OR IN COMBINATION, CAN CAUSE HEAT BUILD UP AND 
POSSIBLE TYRE FAILURE. 

THE TO TYRE (WHERE FITTED) 

Description 

The TO tyre offers the benefits of the traditional radial with the added safety and security of limited run
on capabil ity in the event of a deflation. 

This can assist in the control of the vehicle to the nearest poi nt where the wheel can be fitted in safety. 
As an essentia l  preliminary a new internationa l standard of rim dimensions has been developed and 
adopted by the European Tyre and Rim Tech nical Organisation (STRTO). The ri m sizes covered are 290, 
31 5, 340, 365, 390, 41 5mm diameter rims incorporating the Oenloc groove allowing fitment of TO tyres. 

How it works 

The TO wheel incorporates two grooves running circumferentially around the bead seats. The tyres 
have specially extended bead toes which fit into these grooves. In the event of deflation, the rei nforced 
bead toes are held fi rmly in place by these grooves, thereby helping to prevent the tyre from leaving 
the rim. 

Both tyre and road wheel are made to metric dimensions, in section width and wheel dia meter. This 
is a safety precaution to prevent the fitting of a conventional tyre to the TO road wheel and conversely 
of a TO tyre to a conventional wheel. It should be noted that a TO tyre cannot be fitted to a normal wheel. 

In a conventional radial tyre, the bead is designed to fit inside a vertical rim flange; the casing cords are 
forced to curve outwards above the flange before curving inwards again, thus forming an unnatural '5' 
shape. The secret of the TO principle lies in both the uniq ue radial construction and the rim contour 
which a llow the casing cords to follow a natural 'c' shaped flexing curve. The rim flange is inclined out
wards at an angle para l lel to the natura l l ine of the casing cords. 

The advantages of TO tyres stem from their unique construction which distri butes the stresses evenly 
around the casi ng. The natural flexing curve permits the use of low aspect ratios without the usual pen
alty of ride harshness. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TO TYRES, FITTING AND REMOVAL 

General Notes 

The TO is fitted and removed in  the conventional way using the standard fitting machinery. The follow
ing procedures should be used as a guide only. TO tyres must be fitted to the appropriate size of TO 
ri m. 

Removal 

Deflate the tyre by removi ng the valve core. 
U nseat, in turn, both tyre beads with a pneumatic unseating tool fitted with a broad blade. Ensure that 
the edge of the blade is free from a ny rough edges. 
Keep the blade close to the wheel flange. 
Apply a suitable lubricant to the rim flanges and tyre bead a rea on both sides of the assembly. 
Clamp the wheel to the fitting machine and roll off the tyre beads in  turn, following the machine manu
facturer's operating instructions. Take care not to damage the tyre bead location 'toe' during this pro
cess. 

Fitting 

Confirm that a suitable valve and core are correctly fitted to the wheel rim. 
Apply a suitable lubricant to both bead and flange areas of the wheel, and both beads of the tyre. 
Clamp the wheel to the fitting machine and rol l  on each bead in  turn, following the machine manufac
turers operating instructions. Take care not to damage the tyre bead location 'toe' during this process. 

The TO tyre can only be fitted tubeless. No suitable design of tube is avai lable or foreseen. 
As with other modern rim designs incorporating bead retention safety features (humps, for example), 
it is strongly recommended that a fitting machine is used for al l  fitting and removal. Use of hand levers 
for removal is NOT recommended. 
U nclamp the wheel and inflate the tyre to 50 Ibf / in2 (3.5 bar; 350 kPa), ensuring that the beads remain 
paral lel to the rim groove. Should difficulty be experienced in  securing location of the beads, remove 
the valve core. R&-inflate the tyre, replacing the valve core when the beads of the tyre have located 
against the wheel flanges. Check this by confirming that the tyre fitting l ine is concentric with the wheel 
flange. Finally, reset the tyre pressure to the recom mended specification and remove any excess tyre 
lubricant. 

For see Section 06 and the Table at the end of this Section 
August 92 74 - 5  



WHEELS 

Steel Roadwheel (Fig. 1 )  

Size 7J x 1 5in. 

WHEELS AND TYRES 

Tyre type / size: Pi rel li P4000 E 225 / 65 ZR 1 5. 
Alternatives: Pirel l i  P5 205 / 70 VR1 5  or Pirel l i  P5 
225 / 65 R 1 5  99V or Michel in XV3A 225 / 65 ZR 1 5  
(where avai lable). 
The wheel trim can be removed using the toolkit 
screwdriver as a lever. To refitthe wheel trim, posi
tion the trim on the wheel with the location peg on 
the back of the wheel trim inserted into the hole ad
jacent to the tyre valve. To refit, push the wheel 
trim firmly into position. 

Teardrop Cast Alloy Roadwheel (Fig. 2) 

Size 7J x 1 5in. 
Tyre type / size: Pirel l i  P4000 E 225 / 65 ZR 1 5. 
Alternatives: Pirel l i  P5 205 / 70 VR1 5  or Pirel l i  P5 
225 / 65 R 1 5  99V or Michelin XV3A 225 /65 ZR 1 5  
(where available). 
The wheel nut cover can be removed using the 
toolkit screwdriver. To refit, push the cover into 
position. 

Teardrop Cast Alloy Roadwheel (TO Type) (Fig. 2) 

Size 1 80mm x 390mm 
Tyre type I size: Ounlop SP Super Sport 1 00 TO 
220 / 65 R 390 97 V 

(Note that due to the obvious difference in sizi ng 
between the TO and non-TO wheels, the tyres can
not be intermixed). 
The wheel nut cover can be removed using the 
tool kit screwdriver. To refit, push the cover into 
position. 

Roulette Cast Alloy Roadwheel (Fig.3) 

Size 7J x 1 5in. 
Tyre type / size: Pirel li P4000 E 225 / 65 ZR 1 5. 
Alternatives: Pirel l i  P5 205 / 70 VR1 5  or Pirell i  P5 
225 / 65 R 1 5  99V or Michel in XV3A 225 / 65 ZR 1 5  
(where avai lable). 
The wheel nut cover should be carefully removed 
using the toolkit screwdriver. To refit, push the 
cover i nto position. 

Radial Cast Alloy Roadwheel (Fig. 4) 

Tyre type / size: Pirell i  P4000 E 225 / 65 ZR 1 5. 
Alternatives: Pirel l i  P5 205 / 70 VR 1 5  o r  Michelin 
XV3A 225 / 65 ZR 1 5. 
The wheel nut cover should be careful ly removed 
using the toolkit screwdriver. To refit, push the 
cover i nto position. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
74 - 6  
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Lattice (Sports) Forged Alloy Roadwheel (Fig. 1 )  

Size 8J x 1 6i n. 
Tyre type / size: Pi rel l i  P600 225 / 55 ZR 1 6. 
Alternative: Dunlop Performa 2000 225 / 55 ZR1 6. 

When changing the sports road wheels, the centre 
badge must be transferred to the replacement 
wheel. After removing the road wheel, careful ly re
move the badge and press fit to the replacement 
wheel. 

Care of Alloy Roadwheels 

The cast al loy road wheels are covered with a pro
tective coating, and to prevent corrosion it is es
sential that this coating is not damaged. When 
removing or fitting tyres only equipment utilizing 
spigot or stud hole clamping must be used. The 
equipment must not have any moving parts which 
contact the wheel, and tyre levers must not be 
used. 
To clean the wheels use warm soapy water; stu b
born stains can be removed using a soft brush or 
by using a proprietary al loy wheel cleaner. 

Fig. 1 

For see Section 06 and the Table at the end of this Section 
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WHEELS AND TYRES • 
MISALIGNMENT AND ROAD CAMBER EFFECTS 

It is important that correct wheel al ignment be maintai ned. M isalignment causes tyre tread to be 
scrubbed off lateral ly because the natural direction of the wheel differs from that of the car. 
A sharp 'fi n' protrusion on the edge of each pattern rib is a sure sign of misal ignment and it is possible 
to determine from the position of the 'fins' whether the wheels a re toei ng-in or toeing-out. 

'Fins' on the inside edges of the pattern ribs, particularly on the nearside tyre, indicate toe-in.  'Fins' on 
the outside edges, particularly on the offside tyre, i ndicate toe-out. 
With minor misalignment, the evidence is less noticeable and sharp pattern edges may be caused by 
road camber even when the wheel al ignment is correct. In such cases it is better to make sure by check
i ng with an al ignment gauge. Road camber affects the di rection of the car by imposing a side thrust 
and, if left to fol low its natural course, the car will  drift towards its nearside. This is instinctively corrected 
by steering towa rds the road centre and, as a result, the car runs crabwise as i l lustrated in an exagger
ated form i n  Fig. 1 .  The diagram shows why nearside tyres a re very senstive to too much toe-in and 
offside tyres to toe-out. 
It also shows why sharp 'fins' a ppear o n  one tyre but not on the other, and why the direction of misalign
ment can be determined by noting the position of the 'fi ns'. Severe misalign ment prod uces clear evi
dence on both tyres. 

The front wheels on a moving car should be para llel, Tyre wear ca n be affected noticeably by quite small 
variations from this condition. It will be noted from the diagram that even with paral lel  wheels, the car 
is sti l l  o ut of l ine with its direction of movement, but there is less tendency for the wear to be concen
trated on one tyre. 

The near front tyre sometimes persists i n  wearing faster and more unevenly than the other tyres, even 
when the mechanical condition of the car and tyre maintenance are satisfactory. The more severe the 
average road ca mber, the more marked this tendency wil l  be. 
Fig. 2 Shows the wheels 'toed-out' in  motion. The RH front tyre wi l l  wear faster. 
Fig. 3 Shows the wheels 'toed-in' in  motion. The LH front tyre wi l l  wear faster. 

Fig. 1 Fig. 2 Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Alignment Precautions 

Wheels and tyres va ry laterallywithin their manufacturing tolerances, or as a result of service, and align
ment figures obtained without moving the car are unreliable. The following precautions should, there
fore, be observed: 

1 .  The car should have come to rest from a forward movement. This e nsures, as far as possible, that 
the wheels are in natural running positions. 

2. It is preferable for alignment to be checked with the car laden. 

3. With a conventional base bar tyre alignment gauge, measurements should be taken in front of and 
behind the wheel centres atthe same position on the tyre and rim flanges. Th is is achieved by mark
ing the tyres where the fi rst reading is taken and moving the car forwards approxi mately half a road 
wheel revolution before taking the second reading at the same points. With an optical gaugB' two 
or three readi ngs should be taken wbth the ca r moved forwards to different positions - 1 80 road 
wheel turn for two readings and 1 20 for three readings. An average fig ure should then be calcu
lated. 

TYRE AND WHEEL BALANCE 

Static Balance 

For smooth riding,  precise steering and the avoidance of high speed 'tramp' or 'wheel hop', al l  tyres are 
balance checked to predetermined l imits. To ensure the best degree of tyre balance, the covers a re 
marked with white spots on one bead and these indicate the highest part of the cover. 
Some tyres are slightly outside standard balance l imits and are corrected before issue by attaching 
special patches to the inside covers at the crown. The patches contain no fabric and do not affect the 
local stiffness of the tyre and should not be mistaken for repair patches. They are embossed 'Balance 
Adjustment Rubber'. 
The original degree of balance is not necessa rily mainta ined and it may be affected by uneven tread 
wear, cover and tube repair, tyre removal or refitting, or by wheel damage or eccentricity. The car may 
also become senstive to unbalance due to normal wear of moving parts. If roughness or high speed 
steering troubles develop and mechanical investigation fai ls to disclose a possible cause, wheel and tyre 
balance should be suspected. 

WARNING: IF BALANCING EQUIPMENT IS USED TO DYNAMICALLY BALANCE THE ROAD WHEELS, 
ALWAYS JACK BOTH REAR WHEELS OFF THE GROUND WHEN REAR WHEEL BALANC
ING. OTHERWISE DAMAGE MAY BE CAUSED TO THE DIFFERENTIAL. THIS IS DOUBLY 
IMPORTANT IN THE CASE OF CARS FITTED WITH A LIMITED SLIP DIFFERENTIAL, AS IN 
ADDITION TO POSSIBLE DAMAGE TO THE DIFFERENTIAL. THE CAR MAY DRIVE ITSELF 
OFF THE JACK OR STAND. 

Dynamic Balance 

Static unba lance can be measured when the tyre and wheel assembly is stationary. There is another 
form known as dynamic unbalance which can be detected only when the assembly is revolving. 
There may be no heavy spot. i.e. there is  no natural tendency for the assembly to rotate about its centre 
due to gravity. but the weight may be unevenly distributed each side of the centre tyre l ine. Laterally, 
the eccentric wheels give the same effect. During rotation, the offset weight d istri bution sets up a rotat
ing couple which tends to steer the wheel to the right and left a lternatively. 
Dynamic unbalance of the tyre and wheel assemblies ca n be measured on suitable tyre balancing equip
ment, a nd corrections implemented. Where it is clear that a damaged wheel is the primary cause of se
vere unbalance, it is advisable for the wheel to be renewed. 

For see Section 06 and the Table at the end of this Section 
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WHEELS AND TYRES 

IRREGULAR WEAR AND TYRE DAMAGE 

Incorrect Tyre Pressure 

U nder-inflation (a Fig. 1 )  is a freq uent cause of se
vere tyre damage, resulting from the excessive 
flexing of the tyre. U nder-inflation builds u p  inter
nal heat which eventual ly weakens the casing. It 
also causes rapid and i rregular tread wear. 

Over-inflation (c Fig . 1 ) leads to shortened tyre life 
with tread wear concentrated on the centre section 
in contact with the road. The cushioning effect of 
the tyre is i mpaired, resulting in a hard and u ncom
fortable ride. The tyre is also susceptible to impact 
fracture and casing damage. Fig. 1 (b)  shows cor
rectly inflated tyres). 

Misalignment Wear 

Rasped and feathered tread condition is caused by 
wheel misalignment and results in very rapid tread 
wear (Fig. 2). 
'Fins' on the inside edges of the pattern ribs, par
ticularly on the nearside tyre, indicate toe-in .  'Fins' 
on the outside edges, particularly on the offside 
tyre, indicate toe-out. 

Camber Wear 

One shoulder more severely worn than the other 
(Fig. 3). This type of wear is accentuated by mech
anical i rregu larites of steering or suspension, or by 
high speed cornering. 

Neglected Cut 

Damage through accidental cuts or penetrations 
wi l l  extend in use d ue to continued flexing a nd/or 
ingress of moisture and road matter. 

Irregular Wear 

Caused by mechanical i rregularity of the vehicle 
(Fig. 4) as, for example, worn bearings, steering 
joints or badly adjusted brakes. 

Age Deterioration 

Cracking and crazing of the tread and sidewal l  
rubber, sometimes accom panied by carcase defor
mation. An i ndication that the tyres have been in 
service for a very long time. 

• b 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
74 - 10 
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• WHEELS AND TYRES 

Deflation Damage 

Breakdown of the tyre casing structure which can 
arise from under-inflation, overloading or running 
on a flat tyre (Fig. 1 ). 

Impact Fracture 

Resultant damage from impact fractures (Fig 2) is 
not always visible externally and, therefore, as a 
safety precaution the tyre shuld be removed and 
examined. 
(a) Casing fracture caused by severe localized 
impact through d riving over kerbs, hitting pot
holes and / or objects in the road. 
(b) A double fracture caused by crushing the 
sidewal l  of the tyre between an object and the rim 
flange. 

�: In both instances, such damage can lead to 
sudden and dangerous tyre deflation some 
time after the impact occurred. 

ROAD WHEEL - ONE 

REMOVE AND REFIT 

Remove hubcap. 
Slacken the road wheel nuts 1/4 of a turn each. 
Jack up the vehicle and place on one stand. 

Fig. 1 

Fig. 2 

74.20.01 

Remove one road wheel securing n ut mark the road wheel relative to a stud and remove the remaining 
nuts. 
Remove the road wheel and tyre assembly. 
Lift the rep lacement road wheel and tyre assembly up to the hub, align the wheel with the marked stud 
and secure with the n uts. 
Take the weight of the vehicle with a jack, remove the axle stand, lower the vehicle and torque-tighten 
the the wheel n uts. 

CAUTION: When tightening road wheel nuts, do not exceed the torque stated on the Torque Table 
(last page of Section). 

SPARE WHEEL AND TOOL KIT 

STOWAGE 74.20.04 

The spare wheel, jack and tools are stowed in the luggage compartment. The jack and wheel changing 
tools are located behind the spare wheel. 

To remove the spare wheel, remove the cover and unscrew the bolt retaining the spare wheel. Lift out 
the wheel. E nsure thatthe ratchet a nd wheel brace are correctly positioned priorto replacing and secur
ing the spare wheel and its cover. 

The tool box is located at the rear right hand side of the luggage compartment. To remove it, pul l  off 
the retaining strap and lift out the box. 

For see Section 06 snd the Table at the end of this Section 
August 92 74 - 1 1 
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TORQUE FIGURES 

Jack to mounting bracket 7-14 Nm 
Screw clamp to spare wheel 13-16 Nm 
Spare wheel fixing bracket to body 22-28 Nm 
Valve to wheel 3.5-4.5 Nm 
Wheel nut to wheel stud (steel wheel) 
65-85 Nm 
Wheel nut to wheel stud (alloy wheel) 
88-102 Nm 



BODY 

CONTENTS 

DESCRIPTION OPERATION OPERATION PAGE 
NO NO 

'A' POST LOWER TRIM PAD . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 3.30 . . . . . .  76-1 5 
AIRBAG MODULE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISPOSAL . . . . . . . . . . . . . . . . . . . . . . . .  76-Q7 
AIRBAG MODULE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HAN DLI NG . . . . . . . . . . . . . . . . . . . . . . . .  76-Q7 
AIRBAG MODULE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.73.36 . . . . . .  76-55 
AUTOMATIC GEARBOX SELECTOR TRI M  
FINISHER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.25.07 . . . . . .  76-30 
BATIERY CARRIER / TRAY . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.02 . . . . . .  76-Q9 
'B' - 'C' POST CAPPING . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.43.34 . . . . . .  76-38 
'B' POST UPPER TRIM PAD . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 3.29 . . . . . . 76-1 5 
POST LOWER TRIM PAD . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 13.28 . . . . . .  76-1 5 
BONNET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 16.01 . . . . . .  76-1 6 
BON N ET - GAS STRUT RH / LH . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6. 1 5  . . . . . .  76-1 7 
BON N ET - GAS STRUT VEHICLE SET . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6. 1 6  . . . . . .  76-1 7 
BONNET - HINGE LEFT HAND . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6.09 . . . . . .  76-1 7 
BON NET - HINGE RIGHT HAN D . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 6. 1 0  . . . . . .  76-1 7 
BON NET - HINGE VEHICLE SET . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 16. 1 2  . . . . . .  76-1 7 
BON N ET - LINER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 6.06 . . . . . .  76-1 6 
BONNET - LOCK CONTROL CABLE . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6.29 . . . . . .  76-1 8 
BONNET - LOCK CONTROL CABLE ASSY-VEHICLE 
SET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6.35 . . . . . .  76-1 8 
BONNET - LOCK LEFT HAN D . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 16.2 1  . . . . . .  76-1 7 
BON N ET - LOCK RIGHT HAND . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 16.25 . . . . . .  76-1 7 
BON NET - LOCK VEHICLE SET . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6.26 . . . . . .  76-1 7 
BON NET - LOCK RELEASE HAN DLE . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6.30 . . . . . .  76-1 8 
BONNET - STRI KER ASSEM BLy . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 6.24 . . . . . .  76-1 8 
BUMPER FRONT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.08 . . . . . .  76-23 
BUMPE R  FRONT - ASSEMBLY . . . . . . . . . . . . . . . . . . . . .  OVERHAUL . . . . . . . .  76.22.09 . . . . . .  76-23 
BUMPE R  FRONT - BEAM . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.26 . . . . . .  76-23 
BUMPE R  FRONT - BEAM COVER . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.28 . . . . . .  76-23 
BUMPER FRONT - CENTRE BLADE . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.37 . . . . . . 76-23 
BUMPE R  FRONT - ENERGY ABSORBING STRUT . . . .  RENEW . . . . . . . . . . .  76.22.3 1 . . . . . .  76-26 
BUMPER FRONT - QUARTER . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.22.1 6  . . . . . .  76-25 
BUMPER FRONT - QUARTER BLADE . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.73 . . . . . .  76-26 
BUMPER FRONT - QUARTER LOCATING BRACKET . RENEW . . . . . . . . . . .  76.22.20 . . . . . . 76-25 
BUMPER REAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.1 5 . . . . . . 76-27 
BUMPE R  REAR - ASSEMBLy . . . . . . . . . . . . . . . . . . . . . .  OVERHAUL . . . . . . . . 76.22. 1 8  . . . . . .  76-27 
BUMPE R  REAR - BEAM . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.27 . . . . . .  76-28 
BUMPE R  REAR - BEAM COVER . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.29 . . . . . .  76-28 
BUMPE R  REAR - CENTRE B LADE . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22.1 2 . . . . . .  76-27 
BUMPER REAR - CENTRE BLADE TRI M  FIN ISHER . . .  RENEW . . . . . . . . . . .  76.22.1 4 . . . . . .  76-27 
BUMPER REAR - QUARTER . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.22. 1 7  . . . . . .  76-27 
BUMPER REAR - QUARTER BLADE . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25.75 . . . . . .  76-28 
BUMPER REAR - QUARTER LOCATING BRACKET . . .  RENEW . . . . . . . . . . .  76.22.22 . . . . . .  76-27 
CANTRAIL CRASH ROLL . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 3. 1 0  . . . . . .  76-1 4 
CARPET - LUGGAGE COM PARTMENT FLOOR . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.30 . . . . . .  76-22 
CARPET - REAR FLOOR . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.49.03 . . . . . .  76-43 
CARPET - TRANSM ISSION TUNNEL REAR . . . . . . . . .  RENEW . . . . . . . . . . .  76.49.05 . . . . . .  76-44 
COAT HANGER HOOK . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.54 . . . . . .  76-1 4 
CONSOLE - ASHTRAY . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.67 .18  . . . . . . 76-48 
CONSOLE - ASSEMBLY . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25.01 . . . . . . 76-29 
CONSOLE - FINISHER AUTOMATIC 
TRANSMiSSiON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25.1 9  . . . . . .  76-3 1 
CONSOLE - FINISHER MAN UAL 
TRANSMiSSiON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.25. 1 9  . . . . . .  76-3 1 
CONSOLE - GLOVE BOX . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25. 1 6  . . . . . .  76-30 
CONSOLE - GLOVEBOX LID . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25. 1 8  . . . . . .  76-30 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CONTENTS 

DESCRIPTION OPERATION 

• 
OPERATION PAGE 
NO NO 

CONSOLE - RADIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25. 1 5  . . . . . .  76-30 
CONSOLE REAR EXTEN SION . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.25.05 . . . . . .  76-29 
CON SOLE REAR EXTENSION - FIN iSHE R . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.25.04 . . . . . .  76-29 
DOOR LOCK BARREL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.37.7 1 . . . . . .  76-37 
DOOR FRONT - ARMREST . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.22 . . . . . .  76-35 
DOOR FRONT - ARMREST SU PPORT . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.34.25 . . . . . .  76-35 
DOOR FRONT - GLASS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.31 .01  . . . . . .  76-31 
DOOR FRONT - GLASS CHAN NEL RUBBER . . . . . . . . .  RENEW . . . . . . . . • . .  76.3 1 . 1 3 . . . . . .  76-32 
DOOR FRONT - GLASS FRAME . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.31 .51 . . . . . .  76-33 
DOOR FRONT - HANDLE . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.58.01  . . . . . .  76-46 
DOOR FRONT - INSIDE HANDLE . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.58.20 . . . . . .  76-46 
DOOR FRONT - LOCK STRIKER . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.37.23 . . . . . .  76-36 
DOOR FRONT - OUTER HAN DLE OPERATING ROD . .  ADJ UST . . . . . . . . . .  76.37. 1 0  . . . . . .  76-36 
DOOR FRONT - POCKET . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.27 . . . . . .  76-35 
DOOR FRONT - RE MOTE OPE RATING CABLE . . . . . . .  RENEW . . . . . . . . . . .  76.37.67 . . . . . .  76-36 
DOOR FRONT - TRI M  PAD - U PPER . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.02 . . . . . .  76-33 
DOOR FRONT - TRIM PAD - LOWER . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.34.03 . . . . . .  76-34 
DOOR FRONT - WAIST RAIL MOULDING . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.43.04 . . . . . .  76-37 
DOOR REAR - ARM REST . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.23 . . . . . .  76-35 
DOOR REAR - ARMREST SU PPORT . . . . . . • . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.26 . . . . . .  76-35 
DOOR REAR - GLASS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.31 .02 . . . . . .  76-32 
DOOR REAR - GLASS CHAN NEL RUBBER . . • . . . . . . .  RENEW . . . . . . . . . . .  76.31 . 1 4  . . . . . .  76-32 
DOOR REAR - GLASS FRAM E . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.31 .61  . . . . . .  76-33 
DOOR REAR - HANDLE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.58.02 . . . . . .  76-46 
DOOR REAR - I NSIDE HANDLE . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.58. 1 9  . . . . . .  76-46 
DOOR REAR - LOCK STRIKER . . . . . . . . . . . . . . . . . . . . .  REN EW . . . . . . . . . . .  76.37.24 . . . . . .  76-36 
DOOR REAR - OUTER HANDLE OPE RATING ROD . . .  ADJ UST . . . . . . . . . .  76.37 . 1 1 . . . . . .  76-36 
DOOR REAR - POCKET . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.28 . . . . . .  76-35 
DOOR REAR - RE MOTE OPERATING CABLE . . . . . . . .  RENEW . . . . . . . . . . .  76.37.68 . . . . . .  76-36 
DOOR REAR - TRIM PAD - LOWER . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.34.06 . . . . . .  76-34 
DOOR REAR - TRIM PAD - U PPER . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.34.05 . . . . . .  76-34 
DOOR REAR - WAIST RAIL MOULDING . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.43.05 . . . . . .  76-37 
EXTE RIOR MI RROR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.52 . . . . . .  76-1 3 
EXTE RIOR MIRROR - BRIGHT FINiSHER . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.55 . . . . . .  76-1 4 
EXTE RIOR M IRROR - GLASS . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.53 . . . . . .  76-1 3 
FASCIA BOARD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.46.01 . . . . . .  76-39 
FASCIA SUB ASSE M BLY . . . . . . . . . . . . . . . . . . . . . . . . . .  REMOVE . . . . . . . . . .  76. 46.01 / 90 . .  76-38 
FASCIA CLOSING PANEL - DRIVER SIDE . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.46.28 . . . . . .  76-40 
FASCIA CLOSING PANEL - PASSENGER SIDE . . . . . . .  RENEW . . . . . . . . . . . 76.46.27 . . . . . .  76-40 
FOOTREST - DRiVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.07 . . . . . .  76-1 1 
FRONT CROSSMEMBER . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.05 . . . . . .  76-09 
FUEL FILLER FLAP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.25 . . . . . .  76-1 1 
FUEL FILLER FLAP - HI NGE . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 10.22 . . . . . .  76-1 1 
FUEL FILLER FLAP - LATCH POST . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.28 . . . . . . 76-1 2 
FUEL FILLER FLAP - RETE NTION MAG NET . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.27 . . . . . .  76-1 1 
GEARBOX SPORT MODE SWITCH FIN ISHER . . . . . . . .  RENEW . . . . . . . . . . .  76.25.09 . . . . . .  76-30 
GLOVE BOX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.52.03 . . . . . .  76-45 
GLOVE BOX - LID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.52.02 . . . . . .  76-44 
GLOVE BOX - LID LOCK . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.52.08 . . . . . .  76-45 
GLOVE BOX - MIRROR ASSEMBLY . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.52.05 . . . . . .  76-45 
G UTTER FINISHER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.43.1 1  . . . . . .  76-37 
HAN DBRAKE LEVE R TRIM . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 3.63 . . . . . .  76-1 5 
HEADLINING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.64.0 1 . . . . . .  76-47 
HEADLINING REAR - FIN iSHER . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.64.1 2 . . . . . .  76-48 
HEATED BACKLlGHT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.81 .41 . . . . . .  76-57 
ILLU MINATED SUNVISOR ASSY - RH OR LH . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 0.48 . . . . . .  76-1 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ILLU MINATED SUNVISOR ASSY - VEHICLE SET . . . .  RENEW . . . . . . . . . . . 76. 1 0.49 . . . . . .  76-1 2 
ILLU MINATED SUNVISOR MIRROR ASSY . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.50 . . . . . .  76-1 3 
INTERIOR M IRROR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.51 . . . . . .  76-1 3 
LUGGAGE COMPARTMENT - FRONT LINER . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 9.3 1 . . . . . .  76-22 
LUGGAGE COMPARTMENT - LID . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 19.01 . . . . . .  76-1 9 
LUGGAGE COMPARTMENT - LID GAS STRUT . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.27 . . . . . .  76-2 1 
LUGGAGE COMPARTMENT - LI D H I NGE 
(VEHICLE SET) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.28 . . . . . .  76-22 
LUGGAGE COMPARTMENT - LID LINER . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 9.05 . . . . . .  76-1 9 
LU GGAGE COMPARTMENT - LID LOCK BARREL . . . .  RENEW . . . . . . . . . . .  76. 1 9. 1 9  . . . . . .  76-20 
LUGGAGE COMPARTMENT - LID LOCK 
M ECHANiSM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.25 . . . . . .  76-2 1 
LUGGAGE COMPARTMENT - LID LOCK STRIKER . . .  RENEW . . . . . . . . . . . 76. 1 9. 1 2  . . . . . .  76-20 
LUGGAGE COMPARTMENT - LID SEAL . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.06 . . . . . .  76-20 
LUGGAGE COMPARTMENT - LID SEAL TREAD 
PLATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 9.09 . . . . . .  76-20 
LUGGAGE COMPARTMENT - LID STRIKER . . . . . . . . .  ADJ UST . . . . . . . . . .  76. 1 9.04 . . . . . .  76-1 9 
LUGGAGE COMPARTMENT - LOCK TRIGGER 
HAN DLE . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 9. 1 5  . . . . . .  76-20 
LUGGAGE COMPARTMENT - REAR LINER . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.32 . . . . . .  76-22 
LUGGAGE COMPARTMENT - SIDE 
LINE R-LEFT HAND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.22 . . . . . .  76-2 1 
LU GGAGE COMPARTMENT - SIDE 
LlNER-RIGHT HAND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 9.23 . . . . . .  76-2 1 
PICNIC TRAY - H INGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 4. 1 5  . . . . . .  76-1 6 
PICNIC TRAY - TRI M FINISHER . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 4. 1 4  . . . . . .  76-1 6 
PLENUM CHAMBER FINISHER . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 1 0.01 . . . . . .  76-09 
RADIATOR GRILLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.55.03 . . . . . . 76-45 
RADIATOR GRILLE - SURROU ND . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.55. 1 5  . . . . . .  76-46 
RADIATOR GRILLE - VEHICLE SET . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.55.07 . . . . . .  76-46 
REAR LAMP ASSEMBLY - INTERIOR TRIM 
FINiSHER . . . . . . . . . . • . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76. 1 9.20 . . . . . .  76-2 1 
REAR PARCEL TRAy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.67.06 . . . . . .  76-48 
REAR QUARTER U PPER TRIM PAD - LEFT HAND . . . .  RENEW . . . . . . . . . . .  76. 1 3. 1 3  . . . . . .  76-1 4 
REAR QUARTE R U PPER TRIM PAD - RIGHT HAND . .  RENEW . . . . . . . . . . . 76. 1 3.43 . . . . . .  76-1 4 
SEAT BELT - FRONT HEIGHT ADJ USTER . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.73. 1 2  . . . . . .  76-53 
SEAT BELT - FRONT BUCKLE UNIT . . . . . . . . . . . . . . . .  RENEW . . . • . . . . . . .  76.73.02 . . . . . .  76-52 
SEAT BELT - FRONT - LEFT HAND . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.73. 1 0  . . . . . .  76-52 
SEAT BELT - FRONT - RIGHT HAND . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.73.2 1 . . . . . .  76-52 
SEAT BELT - REAR INERTIA . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.73.1 8  . . . . . . 76-54 
SEAT BELT - REAR CE NTRE STATiC . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.73.31 . . . . . .  76-54 
SEAT FRONT - (MANUAL) . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.70.01 . . . . . .  76-48 
SEAT FRONT - (POWER O PERATE D) . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.70. 1 0  . . . . . .  76-50 
SEAT FRONT - SQUAB BACK COVER 
(POWER SEAT) . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.70.09 . . . . . .  76-49 
SEAT FRONT - SQUAB BACK COVER 
(MANUAL SEAT) . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.70.03 . . . . . .  76-49 
SEAT FRONT - CUSHION . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.70.02 . . . . . .  76-49 
SEAT FRONT - CUSHION (POWER O PERATED) . . . . .  RENEW . . . . . . . . . . . 76.70. 1 1 . . . . . .  76-50 
SEAT FRONT - HEAD RESTRAINT 
(POWER OPERATED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.70.1 4  . . . . . .  76-50 
SEAT FRONT - RUNNER & MOTOR ASSEMBLY . . . . .  RENEW . . . . . . . . . . .  76.70.08 . . . . . .  76-49 
SEAT REAR - CUSHION . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.70.37 . . . . . .  76-5 1 
SEAT REAR - SQUAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.70.38 . . . . . .  76-5 1 
SLIDING ROOF - ASSEMBLY . . . . . . . . . . . • . . . . . . . . . .  RENEW . . . . . . . . . . .  76.82.0 1 . . . . . .  76-58 
SLIDING ROOF - FLANGE FINISHER . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.82.23 . . . . . . 76-59 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SLIDING ROOF - M OTOR DRIVE GEAR . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.82.44 . . . . . .  76-61 
U NDERSCUTTLE PAD - DRIVER SIDE . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.46.1 1 . . . . . .  76-39 
U NDE RSCUTTLE PAD - PASSENGER SIDE . . . . . . . . . .  RENEW . . . . . . . . . . . 76.46. 1 5  . . . . . .  76-39 
VENEER - CONSOLE ASHTRAY SURROUND . . . . . . . .  RENEW . . . . . . . . . . . 76.47.28 . . . . . .  76-42 
VENEER - CONSOLE FINiSHER . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.47.26 . . . . . .  76-42 
VENEER - CONSOLE REAR EXTENSiON . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.47.30 . . . . . .  76.42 
VENEER - CONSOLE REAR FINISHER . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.47.29 . . . . . .  76-42 
VENEER - DOOR FRONT TRI M  PAD . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.1 1 . . . . . .  76-40 
VENEE R - DOOR REAR TRI M  PAD . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47. 1 2  . . . . . .  76-40 
VENEER - FASCIA CENTRE . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.06 . . . . . .  76-40 
VENEER - FASCIA DRIVER SiDE . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.05 . . . . . .  76-40 
VENEER - FASCIA PASSE NGER SiDE . . . . . . . . . . . . . . .  RENEW . . . . . . . • . . .  76.47.04 . . . . . .  76-40 
VENEER - GLOVEBOX LID . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.21 . . . . . .  76-41 
VENEER - GLOVE BOX LID INNER . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.25 . . . . . .  76-41 
VENEER - INSTRUM ENT PANEL . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 47.24 . . . . . .  76-41 
VENEER - PICNIC TRAy . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.31 . . . . . .  76-42 
VENEER - PICNIC TRAY TOP RAIL . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.32 . . . . . .  76-43 
VENEER - ROOF CONSOLE . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 76.47.35 . . . . . .  76-43 
VENEER - SWITCH PANEL DOOR FRONT . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.33 . . . . . . 76-43 
VENEER - SWITCH PANEL DOOR REAR . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.47.34 . . . . . .  76-43 
WARNING LABELS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  76-07 
WiN DSCREEN . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  RENEW . . . . . . . . . . .  76.81 .40 . . . . . .  76-56 
WORKING PRACTICES - AIRBAG . . . . . . . . . . . . . . . . . .  PROCEDU RE . . . . . . . . . . . . . . . . . . . . . .  76-06 
SLIDING ROOF - OPERATI NG RACK RH OR LH . . . . . .  RENEW . . . . . . . . . . .  76.82.42 . . . . . .  76-60 
SLIDING ROOF - OPE RATING VEHICLE SET . . . . . . . . .  RENEW . . . . . . . . . . .  76.82.43 . . . . . .  76-60 
SLIDING ROOF - PANEL . . . . • . . • . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.82.05 . . . . . .  76.58 
SLIDING ROOF - PANEL LIFTING BLOCK RH I LH . . . •  RENEW . . . . . . . . . . .  76.82.27 . . . . . .  76-60 
SLIDING ROOF - PANEL LIFTI NG BLOCK RH I LH . . . .  ADJ UST . . . . . . . . . . 76.82.38 . . . . . .  76-60 
SLI DING ROOF - PANEL SEAL . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . • . . .  76.82. 1 5  . . . . . .  76-59 
SLIDING ROOF - PANEL TRIM ASSEMBLy . . . . . . . . . .  RENEW . . . . . . . . . . .  76.82.1 9 . . . . . .  76-59 
SLI DING ROOF - WIND DEFLECTOR . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.82.07 . . . . . .  76-59 
SLIDING ROOF - WIND DEFLECTOR . . . . . . . . . . . . . . . .  ADJ UST . . . . . . . . . .  76.82.39 . . . . . .  76-59 
SPOILER - FRONT . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • .  RENEW . . . . . . . . . . .  76. 1 0.45 . . . . . .  76-1 2 
STEERING COLU MN COWL - LOWER . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76.46.03 . . . . . .  76-39 
STEERING COLU MN COWL - UPPER . . . . . • . . . . . . . . .  RENEW . . . . . . . . . . .  76.46.02 . . . . . .  76-39 
SUN VISOR - VEH ICLE SET . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  76. 10.17 . . . . . .  76-1 1 
SUPPLEMENTARY RESTRAINT SYSTEM . . • . . . • . . . .  INTRODUCTION . . . . . . . . . . . . . . . . . . .  76-05 
U N DERSCUTTLE ARMATURE - DRIVER SiDE . . . . . . .  RENEW . . . . . . . . . . .  76.46. 1 2  . . . . . . 76-40 
U NDERSCUTTLE ARMATURE - PASSENGER SIDE . .  RENEW . . . . . . . . . . .  76.46. 1 3  . . . . . .  76-40 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SUPPLEMENTARY RESTRAINT SYSTEM INTRODUCTION 

General 

Forthe 1 993 model year, a l l  USA and Canadian market vehicles are fitted as standard with a 'Supplemen
tary Restraint System' (SRS). The system comprises of a driver side airbag, tear loop seat belt buckle, 
non Iweb locking' seat belt assembly and knee bolster. These components are designed to operate as 
an integrated package for enhanced occupant safety. A similar system isavailable in most other markets 
as an option but d iffers in having a recalibrated airbag, standard seat belt buckle, Iweb locking' seat belt 
and standard underscuttle pad. 

�: To ensure operator safety during removal and handling of the a irbag, a mechanism is built into 
the module to al low it to be armed and disarmed. 
The a irbag module CANNOT be removed from the steering wheel unless the module is d is
armed. 
The USA / Canadian airbag modules are NOT interchangable with 'other market' modules. 

Tear Loop Seat Belt Buckle 

This unit is designed to control the rate of forward travel of the occupant towards the deployed airbag. 

Knee Bolster 

A driver side knee bolster and steel armature backing, replaces the underscsuttle pad found on non air
bag vehicles. Although similar in appearance to the non 'SRS' underscuttle pad, the knee bolster is of 
a d ifferent construction to work as part of the occupant restraint system.  

System Recognition 

The following features will al low easy identification of an 'SRS' equipped vehicle. 

• U nique four  spoke steering wheel for airbag appl ication only (Fig. 1 ). 

• 'SRS' logo on the steering wheel centre pad. 

• Inclusion of an airbag symbol on the VIN plate, located atthe lower left hand corner ofthe windscreen 
(Fig. 2).  

• Warning labels located in the vehicle interior. 

Fig. 1 

�' ( SAJJFAl J 4AK500001 
.. _ J..,...Con IU  

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WORKING PRACTICES: AIRBAG 

General 

Be aware of, and complywith al l  hea lth and safety requirements, whetherthey be legislative or com mon 
sense. This applies to conditions set both for the operator and workshop. 

Before commencing any repair or service procedu re, d iscon nect the vehicle battery ground connection 
and protect the veh icle where a ppropriate, from dirt or damage. 

Disarm the airbag module when working in the vicinity of it. 

Use only the correct tools and equipment as described in the working text. 

Do not transfer an a irbag module to another veh icle. 

Handling the Airbag - Undeployed 

Always wear eye and ear protection a nd impervious rubber g loves (Fig. 1 ). 

The module is NON SERVICEABLE. Do not tam per with it. 

Do not subject the airbag module to excessive movement, sharp blows, electricity and heat. 

Never carry the module against your body, hold it as shown (Fig. 2) .  

The module should be stored cover u ppermost in  a secure cabi net. NEVER store face down, against 
a vertical surface, or stacked. 

Handling the Airbag - Deployed 

Wear eye, nose and mouth protection and impervious rubber gloves at al l  times. Should the materials 
from a deployed airbag come into contact with your eyes or skin.  Wash the affected area with cool water 
and seek medical advice. Do not attempt to treat yourself. 

I nhalation of airbag propellant residue may cause i rritation to you r  respi ratory system. 

Seal the deployed module in  a plastic bag and d ispose of careful ly. 

Fig. 1 Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Disposal 

Contact your importeror Jaguar Service for instruction in the d isposal of an undeployed module where: 
Service l ife has been exceeded. 
The module has been removed from a damaged vehicle. 
There is any doubt concerning the condition of the arming mechanism. 

If a vehicle is to be scrapped, its deployed module may be disposed of with it and therefore need not 
be removed from the vehicle. A deployed module which is to be disposed of separately, should be done 
so with rega rd to current local legislative requirements. If in any doubt, contact your local Environ
mental Agency. 

Warning Labels 

To emphasize the need for caution and to convey maintenance information, warning labels are located 
at various points in the vehicle interior (Fig. 1 ) . 

Label 1 .  Service life data. 
Label 2. Seat belt warning. 
Label 3. Warning of improper use. 
Label 4. Warning, steering column removal.  

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY • 
TEAR LOOP SEAT BELT BUCKLE 

Description 

The mechanism within the buckle assem bly is designed to release additional webbing when the stitch
ing, which retains the webbing loops, breaks u nder a predetermi ned load. 

The wires within the buckle ( 1  Fig. 1 )  have the following functions: 
To protect the stitching from 'normal' loads such as heavy braking or cornering. 
To control the rate of deployment. 
To support the extended head following deployment. 

When the unit has been activated the buckle wi l l  extend from the shroud a nd reveal a warning label (2 
Fig. 1 ). The extent of deployment wil l  depend u pon the severity of the load. 

WARNING: IF THE LABEL IS VISIBLE AT ALL (3 FIG. 1 ), THE COMPLETE ASSEMBLY MUST BE RE
NEWED, AS MUST ANY SEAT BELT WHICH HAS BEEN WORN IN AN ACCIDENT. 

2 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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PLENUM CHAMBER FINISHER 

RENEW 

Disconnect vehicle battery ground lead. 
Open bonnet a nd fit fender protectors. 
Remove wiper / arm assembly 84. 1 5.01 . 

BODY 

76.1 0.01 

Remove plenum chamber fixings (1 Fig. 1 )  and 
move the fin isher for access. 
Disconnect washer jet supply pipes, m ultiplugs 
and remove washer jets (2 Fig. 1 ) . 
Remove finisher from the vehicle. 
Fitting is the reversal of this procedure. 

BATTERY CARRIER I TRAY 

RENEW 

Remove battery cover 86. 1 5. 1 2  
Remove battery see 86. 1 5.01 

76.1 0.02 

Remove ride levell ing harness clip (where fitted) 
(1 Fig. 2)  from battery carrier. 
Dri l l  out rivets (2 Fig. 2) and move diagnostic socket 
away from battery carrier. 
Disconnect battery tray drain tube. 
Reposition l uggage com partment carpet for ac
cess and remove battery carrier lower fixings. 
Remove battery carrier fixings from luggage 
compartment bulkhead a nd remove carrier from 
vehicle. 
Remove battery cover clip from carrier. 
Fitting is the reversal of this procedure. 

FRONT CROSSMEMBER 

RENEW 

Disconnect vehicle battery g round lead. 
Open bonnet a nd fit fender protectors. 

76.1 0.05 

Attach 1 8G 1 465 lifting eye to front of in let mani
fold and MS 53C support bracket across engine 
bay (Fig. 3) a nd take the weight of the engine. 
Raise the front of the vehicle and position suit
able supports. 
Note wheel to stud relationship, remove front 
wheels. 
Remove road spring RH & LH 60.20.02. 
Remove front shock absorber upper fixings and 
b uffers RH & LH. 
Remove RH & LH front brake caliper / assemblies 
70.55.02. 
Position steering to the straight ahead. 
Remove universal joint to steering rack pinion fix
ing a nd disengage joint from pinion. 

Nme: The universal joint cannot be completely 
disconnected from the pinion. 

Remove the power steering pipe to crossmember 
fixings and spacers. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Disconnect the steeri ng rack feed and return 
pipes, d rain fl uid i nto a suita ble container. 
Fit blanking plugs to the pi pes and rack. 
Reposition the pipes away from the suspension 
area. 
Dispose of drained fluid safely. 
Remove engine mounting upper securing n uts. 

WARNING: ENSURE THAT THE ENGINE IS 
FULLY SUPPORTED BY THE 
SPECIAL TOOLS 18G 1465 AND MS 
53. 

From below, support the crossmember assembly. 

Remove crossmember forward fixings (Fig. 1 ) . 
Remove the rear mounting bolts and spacers (Fig. 
2). 
Lower the crossmember assembly from the ve
hicle ensu ring that the brake cali pers, pipes and 
steering column joint are clear. 
Place the crossmem ber assembly onto a suitable 
work surface. 
Using special tool JD 100 to release track rod end 
tapers, remove and place aside steering rack as
sembly. 

Remove: 
Anti rol l  bar and mountings. 
Lower wishbone fu lcrum tie bar. 
Lower wishbone fu lcrum shaft RH & LH. 
U pper wishbone fu lcrum shaft nut RH & LH. 

Support wishbone / hub assembly RH & LH and 
withdraw upper wishbone pivot shaft. 

�: Note position of, and retain wishbone ful-
crum serrated washers. 

Remove engine mounting RH & LH. 
Remove 'V' mounti ng RH & LH. 
Reassem bly of the crossmem ber and fitting to the 
vehicle is the reversal of this procedure with 
special attention to the fol lowing: 

Renew all self locking nuts. 
Renew al l  bolts that were origi nally fitted with 
thread locking adhesive. 
Renew al l  '0' rings. 
Check operation of brakes. 
Check and adjust as required, steering geometry. 

Fi l l  power steering system with fresh fluid, start 
engine and cycle lockto lock three times; stop en
gine. Check and correct oi l level no sooner than 1 0  
minutes after running. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FOOTREST - DRIVER 

RENEW 76.1 0.07 

Remove footrest to body fixings and remove 
footrest. 
Fitting is the reversal of this proced ure, noting that 
spacers should be fitted between the footrest and 
the body. 

SUN VISOR - VEHICLE SET 

RENEW 76.10.17  

Position sun visor RH & LH downward to gain ac
cess, and remove fixings. 
Disengage the visor from the retaining block and 
remove the visor from the vehicle. 
Remove retaining block. 
Fitting is the reversal of this procedu re. 

FUEL FILLER FLAP HINGE 

RENEW 76.1 0.22 

Disconnect vehicle battery g round lead. 
With fi ller flap open, remove flap assembly from 
hinge. 
Remove hinge securing screws, fuel fi ller cap and 
remove hinge assembly. 
Fitting is the reversal of this p rocedure, noting that 
the hinge may be adjusted to 'flush' the fi ller flap 
with the rear decking panel. 

FUEL FILLER FLAP 

RENEW 76.1 0.25 

Disconnect vehicle battery g round lead. 
With fi ller flap open, remove flap assembly from 
h inge. 
Remove fla p  magnet and latch post. 
Reassembly and fitting is the reversal of this pro
cedure, noting that the hinge may be adjusted to 
'flush' the fil ler flap with the rear decking panel. 

FUEL FILLER CAP RETENTION MAGNET 

RENEW 76.1 0.27 

Disconnect vehicle battery g round lead. 
With fil ler flap open, use a blunt flat bladed imple
ment (Fig. 1 )  and remove magnet assembly. 

CAUTION: Take care not to damage paintwork. 

Fitting is the reversal of this procedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FUEL FILLER FLAP LATCH POST 

RENEW 76.1 0.28 

Disconnect vehicle battery g round lead. 
Depress the latch post retaining tag and remove 
the latch post (Fig. 1 ). 

CAUTION: Take care not to damage paintwork. 

Fitting is the reversal of this procedure, ensuring 
that the retaining tag is fully engaged. 

FRONT SPOILER 

RENEW 

Disconnect vehicle battery g round lead. 
Remove lower closing panel ( 1  Fig. 2). 

76.1 0.45 

Remove spoiler to inner fender screw (2 Fig. 2).  
U ncl ip harnesses for, fog lamp and heated wash jet 
from brake cooling d uct (3 Fig. 2). 
Disconnect harness m ultiplugs as required. 

Nm: Heated wash jet harness is located on the 
RH side only. 

Remove spoi ler fixi ngs at front fender and cross
member (Fig. 3) remove spoiler assembly. 
Place the spoiler on a workbench and ensure that 
paint damage does not occur. 
Release retaining clips and remove brake ducts. 
Remove fog lamp blanking panels, or fog lam ps if 
fitted. 
Reassem bly and fitting is the reversal of this pro
ced ure, noting that spoiler fixi ngs should not be 
fully secu red until a l l  fixings are assembled, 
brake ducts are attached and the unit is correctly 
al igned with the body. 

ILLUMINATED SUNVISOR ASSY 

RENEW RH OR LH 
RENEW VEHICLE SET 

76.1 0.48 
76.1 0.49 

Disconnect vehicle battery g round lead. 

CAUTION: The electrical connections at the 
visor assembly are live at all times; do 
not disregard the battery ground dis
connection instruction. 

Lower the sunvisor. 
Remove the screws (Fig. 4) securing the sunvisor 
retaining b lock and su pport the sunvisor. 
Disconnect the m ultiplug situated behind the 
headlining and remove the sunvisor assembly. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

--- - - �. :-:-::::;;-------/ --------... 
Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ILLUMINATED SUNVISOR MIRROR ASSY 

RENEW 76.1 0.50 

Disconnect vehicle battery g round lead. 

CAUTION: The electrical connections at the 
visor assembly are live at all times; do 
not disregard the battery ground dis
connection instruction. 

Lower the sunvisor. 
Raise the sun'Jisor cover and remove the lenses. 
Remove the screws securing the mirror to the 
sunvisor and remove the mirror (Fig. 1 ). 
Fitting is the reversal of this procedure, taking 
care to correctly locate switch and bulb holders 
prior to securing the mirror. 

INTERIOR MIRROR 

RENEW 76.1 0.51 

Release the quarter turn fastener (1 Fig. 2) and 
lower the roof console for access. 

Nme: Do not allow the console to hang on the 
cables. 

Pull to remove the mirror assembly (2 Fig. 2)  from 
its mounting p late (3 Fig. 2). 
Remove the mounting plate securing screws a nd 
remove the plate. 
Fitting is the reversal of this procedure. 

EXTERIOR MIRROR 

RENEW 76.10.52 

Disconnect vehicle battery ground lead. 
Remove door trim pad veneer panel a nd upper 
trim pad 76.47. 1 1  & 76.34.02. 
Remove mirror fixings a nd backing plate (Fig. 3). 
Remove harness tie strap. 
Disconnect the mirror harness block connectors. 
Remove the mirror securing screws and remove 
the mirror assembly. 
Fitting is the reversal of this procedure. 

EXTERIOR MIRROR GLASS 

RENEW 76.1 0.53 

Switch ignition on and position the mirror fully 
downwards. 
Disconnect vehicle battery g round lead. 
Insert a flat plastic lever between the glass and 
housing (Fig. 4) and detach mirror from its retain
ing clip. 

�: I nsert the lever no deeper than 4,Om m  to 
avoid fou ling the mirror motor assembly. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Support the glass assembly and disconnect heated 
element ca ble connectors. 
Fitting is the reversal of this procedure, noti ng 
that pressure should only be applied at centre of 
the glass assembly. 

COAT HANGER HOOK 

RENEW 76.1 0.54 

Carefu lly prise out a nd remove hanger screw 
cover ( 1  Fig. 1 )  
Remove screw (2 Fig. 1 )  and hook. 
Fitting is the reversal of this procedu re. 

EXTERIOR MIRROR BRIGHT FINISHER 

RENEW 

Remove exterior mirror glass 76. 1 0.53. 
Release fin isher retain ing clips (Fig. 2) .  

76.1 0.55 

Using hand pressu re only, prise the finisher from 
the housing. 
Remove retaining clips and discard. 
Fitting is the reversal of this procedure, noti ng 
that new retaining clips should be used. 

CANTRAIL CRASH ROLL 

RENEW 76.13.10 

U nclip the crash roll (Fig. 3) from the cantrail .  
Remove the crash rol l .  
Reassembly and fitting is the reversal of th is pro
ced ure. 

REAR QUARTER UPPER TRIM PAD 

RENEW LEFT HAND 
RENEW RIGHT HAND 

76.13.13 
76.13.43 

Remove the rear seat belt upper anchorage RH or 
LH. 
Remove the trim pad securing screw and coat 
hanger hook 76.1 0.54. 
Slacken but do not remove the dowager strap 
securing screws. 
U nclip the rear quarter tri m pad (Fig. 4) and re
move. 
Fitting is the reversal of this procedure, noti ng 
that seat belt fixi ngs must be tightened to the 
specified torque. 

� .-

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

'B' POST UPPER TRIM PAD 

RENEW 76.13.28 

Position front seat and squab fully forward. 
Remove seat belt lower anchorage and feed the 
belt through the lower trim aperture. 
Remove seat belt u pper anchorage. 
Remove trim finisher upper seat belt aperture and 
door aperture edge trim ( 1  Fig. 1 ). 
Release u pper trim pad from its fixings by exert
ing downward pressure (2 Fig. 1 ) . 
Fitting is the reversal of this procedu re. 

WARNING: ENSURE THAT THE SEAT BELT IS RE· 
ASSEMBLED IN ACCORDANCE WITH 
76.73.10. AND FIXINGS TIGHTENED 
TO TORQUE. 

'B' POST LOWER TRIM PAD 

RENEW 76.13.29 

Position front seat and squab fully forward. 
Remove seat belt lower anchorage and feed the 
belt through the lower trim a perture. 
Release trim pad quarter turn fasteners a nd re
move trim pad (Fig. 2). 
Remove as required, fasteners from trim pad. 
Fitting is the reversal of this procedure. 

WARNING: ENSURE THAT THE SEAT BELT IS RE· 
ASSEMBLED IN ACCORDANCE WITH 
76.73.10. AND FIXINGS TIGHTENED 
TO TORQUE. 

'pt POST LOWER TRIM PAD 

RENEW 76.13.30 

Remove the door aperture edge trim from the 
lower ' I( post area. 
Remove the trim pad securing screw a nd remove 
the trim pad. 
Remove the fuse label cover. 
Fitting is the reversal of this procedure. 

HANDBRAKE LEVER TRIM 

RENEW 76.13.63 

Release the trim assembly upper clip (Fig. 3) and 
remove trim from handbrake lever. 
Fitting is the reversal of this procedure. 

1 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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PICNIC TRAY TRIM FINISHER 

RENEW 76.14.14  

With the tray positioned for access, remove the 
trim finisher (Fig. 1 ) . 
Fitting is the reversal of this proced ure. 

PICNIC TRAY HINGE 

RENEW 76.14.15 

With the tray positioned for access, remove the 
picnic tray assembly from the seat back (1  Fig. 2). 
Remove hi nges from the picnic tray (2 Fig. 2). 
Fitting is the reversal of this procedu re. 

BONNET 

RENEW 

Disconnect vehicle battery g round lead. 
Open bonnet and fit wing protectors. 

76.1 6.01 

Disconnect bonnet i l lumination la mp multi plugs. 

CAUTION: Ensure that the bonnet is adequately 
supported and that paint damage can
not occur. 

Disconnect the bonnet support struts. 
Remove hinge bolts RH and LH noting the pOSition 
of the g round lead on the left hand side. 
Remove the bon net to a suitable working area and 
protect the paintwork. 
Remove: 
Bon net liner 76.1 6.06. 
Bonnet lamp assemblies 86.45.24. 
Bonnet striker assemblies 76. 16.24. 
Gas strut pivots. 
Grom mets and blanking plugs. 

Fitting is the reversal of this process, noti ng that 
the bonnet must be ALIG NED with the wings (Fig. 
3) for: 
Paral le lism. 
Equal gap side to side. 
Height. 
Leading edge. 

BONNET - LINER 

RENEW 

Disconnect vehicle battery g round lead. 
Open bonnet and fit wing protectors. 

76.1 6.06 

Remove the 1 1  l iner fixings and remove liner 
from the vehicle. 
With the bonnet liner on a workbench, careful ly re
move warning plate (Fig. 4). 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• 
BONNET - HINGE 

RENEW LEFT HAND 
RENEW RIGHT HAND 
RENEW VEHICLE SET 

Disconnect vehicle battery g round lead. 
Open bonnet and fit wing protectors. 
Remove radiator gri l le 76.55.03. 

1 2  Cylinder Only: 

BODY 

76.1 6.09 
76.16.10  
76.16.12 

Remove fan cowl to top panel clips and move th 
e cowl assembly clea r. 
Move water bleed pipe from top panel clips. 

Release fixings and remove radiator top mounting 
panel. 
Remove hinge securing nuts RH or LH (ground lead 
on the left hand side). 

CAUTION: Ensure that the bonnet is adequately 
supported and that paint damage can
not occur. 

Remove hinge bolts RH or LH noting the position 
of the ground lead on the left hand side (Fig. 1 ) . 
Fitting is the reversal of this procedure, noting 
that the bonnet should be a ligned before finally 
tightening the fixings to torque. 

BONNET - GAS STRUT 

RENEW RH OR LH 
RENEW VEHICLE SET 

Disconnect vehicle battery ground lead. 
Open bonnet and fit wing protectors. 

76.16.15 
76.16.16  

CAUTION: Ensure that the bonnet is adequately 
supported and that paint damage can
not occur. 

Release u pper strut pivot retaining clip and de
tach the strut from pivot. 
Repeat for the lower pivot and remove gas strut. 
Fitting is the reversal of this procedure. 

BONNET - LOCK 

RENEW LEFT HAND 
RENEW RIGHT HAND 
RENEW VEHICLE SET 

76.1 6.21 
76. 16.25 
76. 16.26 

Open the bonnet a nd disconnect the lock operat
ing cable from the lock. 
Remove the bolts securing the lock to the body and 
remove the lock. 
Fitting is the reversal of this procedure, ensuring 
that prior to tightening, the lock is aligned with the 
striker. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BONNET - STRIKER ASSEMBLY 

RENEW 76.16.24 

Open the bon net, slacken the locknut (1 Fig. 1 )  and 
u nscrew the striker (2 Fig. 1 ) . 
Renew any damaged components and reas
semble. 
A distance of 62 mm (1 Fig. 2)  from the end of the 
striker to the locknut may be used as an initia l set
ting. 
Adjust the striker until the bonnet is flush with 
the fender. 

BONNET - LOCK CONTROL CABLE 

RENEW RH OR LH 
RENEW VEHICLE SET 

76.16.29 
76.16.35 

Slacken the clamp bolt (1 Fig. 3) securing the cable 
(4 Fig. 3) to the lock actuator. 
Disconnect the cable from the lock and from the 
mounting cl ip  (2 Fig. 3). 
Release the cable from the bulkhead mounting 
clips and remove the tie wraps securing the cable 
to the pipes and harnesses. 
Remove the cable from the remaining large tie 
wraps. 
Open the front door. 
Remove the underscuttle pad. 
Pull  the release handle and disconnect the cable (3 
Fig. 3) from the release handle and bracket. 
Pul l  the cable through the bulkhead g rom met and 
discard. 
Fitting is the reversal of this procedure. 

BONNET - LOCK RELEASE HANDLE 

RENEW 76.1 6.30 

With the bonnet open. 
Slacken the clamp bolt which secures the cable to 
the lock actuator. 
Repeat the procedu re for the other side. 
Open the driver side door. 
Remove the u nderscuttle pad. 
Disconnect the inner cables (1 Fig. 4) from the 
bonnet release handle (2 Fig. 4). 
Remove the bolts securing the bon net release 
handle (3 Fig. 4) to the body, remove the cables 
from the handle and remove from the vehicle. 
Fitting is the reversal of this procedu re. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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LUGGAGE COMPARTMENT - LID 

RENEW 76.19.01 

Disconnect vehicle battery ground lead. 
Release harness to luggage compartment lid cli ps. 
Remove and disconnectthe luggage compartment 
lamps. 
Remove luggage compartment lid l iner. 
Disconnect l uggage compartment lock multi p lug 
and number p late lamp feed wires. 
Disconnect the gas struts from the luggage com
partment lid pivots and hold the luggage compart
ment open using a suita ble prop. 
Remove the hinge to luggage compartment lid 
securing bolts (Fig. 1 )  a nd remove the luggage 
compartment l id.  

CAUTION: Ensure that the lid is adequately 
supported and that paint damage can
not occur. 

With the luggage com partment l id on a clean 
su rface. 

Remove: 
N u mber plate lamps. 
Luggage com partment lid lock, lock finisher and 
seal. 

Reassembly and fitting is the reversal of this pro
cedure noting that the lid must be a ligned with the 
fenders a nd rear panels prior to final tightening of 
the hinge fixings. 

LUGGAGE COMPARTMENT 
STRIKER 

ADJUST 

Disconnect vehicle battery ground lead. 
Remove the rear fin isher. 

LID 

76.1 9.04 

Slacken striker plate securing bolts ( 1  Fig. 2), adjust 
the striker to ensure the luggage compartment 
lid aligns with rear fenders. 
Tighten the securing bolts. 
Fit the rear finisher and secure with the screws. 
Close the l uggage compartment. 

LUGGAGE COMPARTMENT - LID LINER 

RENEW 76.19.05 

Disconnect vehicle battery g round lead. 
Remove luggage com partment lamp 86.45. 16. 
Release quarter turn fasteners and remove lid 
l iner. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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LUGGAGE COMPARTMENT - LID SEAL 

RENEW 76.19.06 

Open the luggage compartment a nd remove the 
rear liner. 
Remove the luggage com partment flange seal. 
Clean the seal mounti ng flange. 
Fitting is the reversal of this proced ure. 

LUGGAGE COMPARTMENT - LID SEAL 
TREAD PLATE 

RENEW 76.1 9.09 

Open the l uggage compartment. 
Slacken and remove the screws ( 1  Fig. 1 )  secur
ing the tread plate (2 Fig. 1 )  to the body. 
Remove the tread plate. 
Fitting is the reversal of this procedu re. 

LUGGAGE COMPARTMENT - LID LOCK 
STRIKER 

RENEW 76.19.12 

Open the l uggage compartment a nd remove the 
rear liner and carpet. 
Remove the two bolts a nd spring washers and re
move the striker plate. 
Fitting is the reversal of this procedure noting that 
the striker must be aligned in accordance with 
76.1 9.04. 

LUGGAGE COMPARTMENT - LOCK 
TRIGGER HANDLE 

RENEW 76.19.15 

Remove the luggage compartment lock assem
bly, remove the rol l  pin and remove the lever. 
Fitting is the reversal of this procedure. 

LUGGAGE COMPARTMENT - LID LOCK 
BARREL 

RENEW 76.19.19 

Remove luggage compartment lock. 
Remove fou r  screws and separating the front 
p late from the operating assembly. 
Remove the locking pin and spring (1  Fig. 2) and 
push the barrel (2 Fig. 2) out from inside. 
Fitting is the reversal of this procedure, ensuring 
that the locating and housing holes are aligned. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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REAR LAMP ASSEMBLY INTERIOR TRIM 
FINISHER 

RENEW 76.19.20 

Open the luggage compartment. 
Remove the n uts securing the finisherto the lamp 
u nits. 
Remove the finisher. 
Fitting is the reversal of this procedure. 

LUGGAGE COMPARTMENT - SIDE LINER 

RENEW LEFT HAND 
RENEW RIGHT HAND 

Disconnect vehicle battery g round lead. 

Remove: 
Battery cover 86. 1 5. 1 2. 
Floor carpet 76. 1 9.30. 
Front l iner 76. 1 9.31 . 
Rear lamp RH or LH inner cover. 
Side l iner RH or LH. 

Fitting is the reversal of this procedure. 

76.19.22 
76.19.23 

LUGGAGE COMPARTMENT - LID LOCK 
MECHANISM 

RENEW 76.19.25 

Open the l uggage compartment, disconnect the 
operating rod (1 Fig. 1 )  from the remote l inkage 
(spring clip). 
Remove the two lock assembly securing bolts (2 
Fig. 1 ), remove the lock (3 Fig. 1 )  from the luggage 
compartment lid, disconnect the multi-plug (4 
Fig. 1 )  and remove the assembly from the vehicle. 
Fitting is the reversal of this procedure. 

LUGGAGE COMPARTMENT - LID GAS 
STRUT 

RENEW 76.19.27 

Open the luggage compartment. 
Insert screwdriver and remove the strut from the 
top pivot a nd repeat the operation for the lower 
pivot (Fig. 2). 
Fit the strut to the lower pivot firstto aid reassemb
Iy. 
Fitting is the reversal of this procedure. 

Note: Change one strut at a time. 

4 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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LUGGAGE COMPARTMENT LID HINGE -
VEHICLE SET 

RENEW 76.19.28 

Open the luggage compartment lid, cut and re
move the harness stra ps from the RH hinge and 
move the harness away. 

CAUTION: Ensure that the lid is adequately 
supported and that paint damage can
not occur. 

Remove the u pper hinge securing bolts ( 1  Fig. 1 ). 
Remove lower hinge fixings (2 Fig. 1 ). 
Fitting is the reversal of this procedure, noting 
that the a lignment of the luggage compartment 
l id relative to the fenders m ust be set. 

CARPET - LUGGAGE COMPARTMENT 
FLOOR 

RENEW 76.19.30 

Disconnect vehicle battery g round lead. 
Remove the spare wheel cover and spare wheel. 
Remove the floor carpet. 
Fitting is the reversal of this procedure. 

LUGGAGE 
LINER 

RENEW 

COMPARTMENT FRONT 

76.1 9.31 

Disconnect vehicle battery ground lead. 
Remove the spare wheel cover and spare wheel .  
Remove the floor carpet. 
Remove the lifting jack assembly. 
Remove the front l iner. 
Fitting is the reversal of this proced ure. 

LUGGAGE COMPARTMENT 
LINER 

RENEW 

Disconnect vehicle battery ground lead. 

REAR 

76.19.32 

Peel back the floor carpet and sound insulation for 
access. 
Remove tread plate. 
Remove the luggage compartment rear l iner. 
Fittin g  is the reversal of this procedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BUMPER FRONT - BEAM 

OVERHAUL 

Introduction 

BODY 

76.22.08 76.22.26 
76.22.09 76.22.28 

76.22.37 

The following instructions describe the method in
volved in the removal and dismantl ing of the front 
bumper assembly. Select the p rocedures detai led 
in the Disassembly and Reassembly sections, as 
required for the particular job. 

Removal 

Remove the two bolts ( 1  Fig. 1 )  which secure the 
front bumper a nd remove the spacers (2 Fig. 1 ) . 
Move the bumper to provide access to the lamp 
electrical connectors. Uncl ip and disconnect the 
connectors including any redundant connectors. 

Headlamp Power Wash: 
Release the electrical con nectors from the securing 
clips and disconnect them. 
Reposition the retaining cl ip  for the power wash 
hose to tee piece a nd disconnect the hose from the 
tee piece. 
Position the hose clear of the bumper. 
Remove the bumper. 

Disassembly 

U nclip and remove the bumper blade trim fin isher 
(1 Fig. 2). 
Remove the four n uts a nd bolts (4 Fig. 2)  which se
cure the quarter bumper assemblies and remove 
the assembl ies (5 Fig. 2). 
Remove the six screws (2 Fig. 2)  which secure the 
bumper blade and remove the blade (3 Fig. 2). 
Remove the twelve screws (6 Fig. 2 )  which secure 
the bumper blade mounting brackets and remove 
the brackets (7 Fig. 2). 
U nclip and remove the sidelamp assemblies. 
Remove the thirteen clips ( 1  Fig. 3) which secure 
the cover (2 Fig. 3) to the bumper a nd remove the 
cover. 
Remove the four screws which secure the electri
cal connector retaining clips a nd remove the two 
clips. 

Fig. 1 

Fig. 2 

�1,.,. 
Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

Cleaning and Inspection 

Clean a l l  components which are intended for 
reuse. Inspect the components for damage and 
renew as necessary. 

Reassembly 

Position the cover (2 Fig. 1 )  and seat it fu I tV onto the 
bumper. Fit the securing clips (1 Fig. 1 ) . 
Position the two cl ips which secure the electrical 
connectors and fit the four screws. 
Position the brackets (7 Fig. 2) which secure the 
bumper blade. Fit and tighten the twelve securing 
screws (6 Fig. 2). Fit the blade (3 Fig. 2) and align 
one securi ng screw hole at the end. Fit, but do not 
tighten, one securing screw (2 Fig. 2) at the end. 
Reposition the blade onto the remaining brackets 
to align the screw holes. Fit the remaining screws 
and fultV tighten al t  six. 
Fit the quarter bumper assemblies (5 Fig. 2) and 
tighten the fou r  retaining nuts (4 Fig. 2). 
Fit the sidelamp assemblies and secure with the 
cl ips. 
Fit the bumper trim finisher panel (1 Fig. 2)  and se
cure with the retaining clips. 

Refitting 

Position the bumper assemblV onto the mounting 
struts. 

Headlamp Power wash: 
Reposition the power wash hose and connect it to 
the Tee Piece. 
Reposition the hose clip. 
Connect the electrical connectors and fit them into 
the retaining cl ips. 

Con nect the electrical con nectors to the lamps and 
locate each connector, including redundant ones, 
into the securing clips. 
Reposition the quarter bu mpers to locate into the 
side brackets and slide the bumper fu l lV into 
place. 
Position the spacers, fit and tighten the bu mper 
securing bolts. 

• 

�, l( '--' 

-
J75-750 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BODY 

BUMPER FRONT - QUARTER 

RENEW 76.22.16 

Removal 

Remove the front bumper assembly as described 
in operation 76.22.26. 
U nclip and remove the sidelamp assembly and 
side marker lamp or reflector. 
Remove the nuts a nd bolts ( 1  Fig. 1 )  which se
cure the quarter bumper to the b umper beam (2 
Fig.  1 ) . 
Remove the quarter bumper assem bly. 
Remove the n uts a nd bolts (3 Fig. 1 )  which se
cure the quarter bumper blade (4 Fig. 1 )  a nd re
move the blade. 

Reassembly 

Position the blade onto the quarter bu mper as
sembly. Check the alignment and fit the securing 
n uts and bolts. 
Fit the n uts and bolts which secure the quarter 
bumper ( 1  Fig. 1) to the bu mper bea m assem bly. 
Refit the sidelamp assembly and the side marker 
lamp or reflector. 
Refit the bumper assembly as described in  oper
ation 76.22.26. 

BUMPER FRONT - QUARTER LOCATING 
BRACKET 

RENEW 76.22.20 

Removal 

Remove the front bumper assembly as described 
in operation 76.22.26. 
Remove the screws (1  Fig. 2)  which secure the lo
cating bracket (2 Fig. 2)  to the support bracket 
(3 Fig. 2 )  and remove the bracket. 
Remove the screws (4 Fig. 2) which secure the sup
port bracket to the body. Remove the bracket. 

Refitting 

Position the support bracket (3 Fig. 2)  to the body 
and fit the securing screws. 
Position the locating bracket (2 Fig. 2) a nd fit the 
four retaining screws. lighten the screws evenly 
in stages to prevent stressing the bracket. 
Refit the bumper assembly as described in  oper
ation 76.22.26. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

BUMPER FRONT - QUARTER BLADE 

RENEW 76.22.73 

Removal 

Remove the front bu mper assembly as described 
in operation 76.22.26. 
Remove the nuts and bolts (1 Fig. 1 )  which secure 
the blade (2 Fig. 1 )  to the bum per. 
Remove the b lade. 

Refitting 

Position the blade onto the quarter bumper assem
bly. Check the align ment a nd fit the securing n uts 
and bolts. 
Refit the bu mper assembly as described in oper
ation 76.22.26. 

BUMPER FRONT - ENERGY ABSORBING 
STRUT 

RENEW 76.22.31 

Removal 

Remove the front bumper assembly as described 
in operation 76.22.26. 
Remove the bolts (1 Fig. 2) which secure the strut 
(2 Fig. 2) to the body, remove the bracket which se
cures the wiring harness and move the harness 
clear. 
Remove the strut assembly. 

Refitting 

Position the strut assem bly to the body a nd fit two 
of the retaining bolts; do not tighten. 
Fit the harness retaining clip to the third bolt, posi
tion the harness and fit the bolt. 
Tighten the bolts to the correct torq ue, checking 
that the clip does not damage the harness. 
Check that the mounti ng eye in the strut is vertical 
to ensure that the the bumper mounting bolt and 
spacer can be fitted. 
Refit the bu mper assembly as described in oper
ation 76.22.26. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

BUMPER REAR - CENTRE BLADE 

RENEW 76.22.1 2  

See 76.22.37, noting that access to lamp harness 
connections must be made from inside luggage 
com partment 

BUMPER REAR - CENTRE BLADE TRIM 
FINISHER 

RENEW 76.22.1 4  

See 76.22.1 6, noting that access to lamp harness 
connections must be made from inside luggage 
compartment 

BUMPER REAR - ASSEMBLY 

RENEW 76.22.1 5  

See 76.22.08, noting that access to lamp harness 
connections must be made from inside l uggage 
com pa rtment 

REAR QUARTER BUMPER 

RENEW 76.22.17 

See 76.22.16, noting that access to lamp harness 
con nections must be made from inside l uggage 
compa rtment 

BUMPER REAR - ASSEMBLY 

OVERHAUL 76.22.18 

See 76.22.09, noting that access to lamp harness 
connections must be made from inside l uggage 
compartment 

REAR QUARTER BUMPER LOCATING 
BRACKET 

RENEW 76.22.22 

See 76.22.20, noting that access to lamp harness 
con nections must be made from inside l uggage 
com partment 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

BUMPER REAR - BEAM 

RENEW 76.22.27 

See 76.22.26, noting that access to lamp harness 
connections must be made from inside luggage 
compartment. 

BUMPER REAR - BEAM COVER 

RENEW 76.22.29 

See 76.22.26, noting that access to lamp harness 
connections must be made from inside luggage 
compartment. 

REAR QUARTER BUMPER BLADE 

RENEW 76.22.75 

See 76.22.73, noting that access to lamp harness 
connections must be made from inside luggage 
compartment. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CONSOLE - ASSEMBLY 

RENEW 

Disconnect vehicle battery ground lead. 
For vehicles with Console rear extension. 

Remove: 
Rear extension finisher 76.25.04. 
Rear extension veneer 76.47.30. 
Rear extension 76.25.05. 

For ALL vehicles: 

Remove: 
Console ashtray 76.67 . 18. 
Console finisher 76.25. 1 9. 
Console veneer 76.25.26. 
Radio console 76.25.15 .  
Fascia centre veneer 76.47.06. 
Fascia centre vent outlet 82.20.38. 

BODY 

76.25.01 

Remove console forward securing screws ( 1  Fig. 
1 ). 
Disconnect seat switch harness multiplug (if 
fitted). 
Move for access rear air distribution box, discon
nect cigar l ighter multip lug. 
Remove rear air distribution box. 
Disconnect security switch multipl ug. 
Remove console rear securing screw (2 Fig. 1 )  and 
pul l  assembly rearward for access. 
Disconnect console fuse box harness multiplug, 
remove the centre console assembly and place on 
a clean workbench. 
Remove the spire clips. 
Release retaining clips and remove cassette box. 
Disconnect lid check strap from lid remove g love 
box screws and remove glove box / fuse box as
sembly. 
Remove glove box lid assembly. 
Reassembly and fitting is the reversal of this pro
cedure. 

CONSOLE REAR EXTENSION FINISHER 

RENEW 76.25.04 

Carefully remove motif from rea r fi nisherto reveal 
fixing. 
Remove screw and finisher. 
Fitting is the reversal of this procedure. 

CONSOLE REAR EXTENSION 

RENEW 

Remove finisher 76.25.04. 
Remove veneer panel 76.47.30. 

76.25.05 

Remove fixings (Fig. 2) and rear extension. 
With the extension on a workbench, remove screw 
and peg i nserts. 
Reassembly and fitting is the reversal of this pro
cedure. 

Fig. 1 

\ ----

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

AUTOMATIC GEARBOX SELECTOR TRIM 
FINISHER 

RENEW 76.25.07 

Disconnect vehicle battery ground lead. 
Remove gearbox sport mode switch 86.65.84. 
Remove gearbox sport mode switch finisher 
76.25.09. 
Carefu lly remove the trim fin isher (Fig. 1 ). 
Fitting is the reversal of this procedu re. 

GEARBOX SPORT MODE SWITCH 
FINISHER 

RENEW 76.25.09 

Disconnect vehicle battery g round lead. 
Remove gea rbox sport mode switch 86.65.84. 
Carefully remove the tri m fin isher (Fig. 2) .  
Fitting is the reversal of this procedu re. 

CONSOLE - RADIO 

RENEW 

Disconnect vehicle battery g round lead. 
Remove console ashtray 76.67 . 18. 
Remove console finisher 76.25. 1 9. 

76.25.1 5  

Remove radio console to centre console securing 
screws and carefully remove the radio fascia plate. 
Remove the radio console from its mounted posi
tion, disconnect the block connectors and remove 
the radio console assembly. 
Remove the air conditioning switch control mod
u le 86.80.15.  
Remove the console switch and clock module 
86.80 . 13. 
Fitting is the reversa l of this procedure. 

CONSOLE 

RENEW GLOVEBOX 
RENEW GLOVEBOX LID 

76.25.16 
76.25.1 8  

To remove lid only (4 Fig. 3), remove screws ( 3  Fig. 
3). 
To remove glove box assembly; 
Remove console ashtray 76.67 . 18. 
Remove glovebox securing screws (1 Fig. 3) and 
the fuse box to glove box securing screws. 
Remove the g lovebox (2 Fig. 3). 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CONSOLE - FINISHER AUTOMATIC 
TRANSMISSION 

BODY 

RENEW 76.25.1 9  

Remove console ashtray 76.67.18. 
Using a screwdriver, release the gearshift rubber 
surround locating clips and carefu l ly remove the 
finisher. 
Move the selector lever to the rearward position, 
remove the wingnuts securing the rear of the 
veneer, and careful ly remove the fi nisher (Fig. 1 ). 
Fitting is the reversal of this procedu re. 

CONSOLE - FINISHER MANUAL 
TRANSMISSION 

RENEW 

Remove the console ashtray 76.67 . 1 8. 

76.25.1 9  

Remove the gea r  lever knob and locknut. 
Disengage the retaining clips from the upper con
sole a rea and remove the finisher. 
Fitting is the reversal of this procedu re. 

DOOR FRONT - GLASS 

RENEW 

Disconnect vehicle battery g round lead. 

Remove: 

76.31 .01 

Front door trim pad veneer panel 76.47.1 1 .  
Front door upper trim pad 76.34.02. 
Front door lower trim pad 76.34.03. 

Apply adhesive tape ( 1  Fig. 2) over the door g lass 
(2 Fig. 2) and frame (3 Fig. 2) to secure the g lass. 
Remove the screws securing the wi ndow lift motor 
to the door frame. Remove the screws securing the 
window regulator lift guide. 
Disconnect the exterior mirror and regu lator multi 
plug connectors. Disconnect the wi ndow lift mech
anism from the door glass. 
Lower the window lift motor to the bottom of the 
door and remove the channel rubberfrom the front 
channel for access to the securing screw. 
Remove the screw (Fig. 3) securing the door g lass 
frame to the front mounting bracket. 
Remove the screws (Fig. 3) securing the door g lass 
frame to the door, remove the spacer plate and 
door g lass / frame assembly, remove the tape from 
the g lass and remove the glass from the frame. 
Fitting is the reversal of this procedu re. 

Fig. 1 

2 
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Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

DOOR REAR - GLASS 

RENEW 76.31 .02 

Disconnect vehicle battery g round lead. 

Remove: 
Rear door trim pad veneer panel 76.47. 1 2. 
Rear door u pper trim pad 76.34.05. 
Rear door lower trim pad 76.34.06. 
Door aperture plastic closing panels. 

Apply adhesive tape (1 Fig. 1 )  over the door frame 
to secure the g lass. 
Remove fixings (2 Fig. 1 )  securing the window lift 
motor to the door glass. 
Remove the screws (3 Fig. 1 )  securing the wi ndow 
lift guide to the door and carefully remove the me
chanicm from the door glass and position in the 
bottom of the door. 
Remove the grommet to gain access to the rear 
frame upper securing screws and remove the 
screws securing the glass frame to the door. 
Lift the g lass and frame assembly from the door, 
and sepa rate the glass from the frame. 
Fitting is the reversal of this procedure. 

DOOR FRONT 
RUBBER 

GLASS CHANNEL 

RENEW 

Disconnect vehicle battery ground lead. 

Remove: 

76.31 .13 

Front door trim pad veneer panel 76.47. 1 1 . 
Front door upper trim pad 76.34.02. 
Front door lower trim pad 76.34.03. 
Exterior mirror 76.1 0.52 . 
Front door waist rail moulding 76.43.04. 
Front door glass 76.31 .01 . 
Fitting is the reversal of this procedure. 

DOOR REAR - GLASS CHANNEL RUBBER 

RENEW 

Disconnect vehicle battery ground lead. 

Remove: 

76.31 .14 

Rear door tri m  pad veneer panel 76.47 . 12. 
Rear door upper trim pad 76.34.05. 
Rear door lower trim pad 76.34.06. 
Rear door waist rai l  moulding 76.43.05. 
Rear door glass 76.31 .02. 
Plastic fi nisher. 

Remove the g lass chan nel rubber ( 1  Fig. 2) .  
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

DOOR FRONT - GLASS FRAME 

RENEW 76.31 .51 

Disconnect vehicle battery g round lead. 

Remove: 
Front door trim pad veneer panel 76.47.1 1 .  
Front door upper trim pad 76.34.02. 
Front door lower trim pad 76.34.03. 
Exterior mirror 76.1 0.52. 
Front door waist rail moulding 76.43.04. 
Front door g lass 76.31 .01 
Front door g lass channel rubber 76.31 . 13. 

Remove upperframe seal from the frame and place 
the frame aside. 
Apply soft soap to the frame channel and slide the 
seal into the frame. 
Reassembly and fitting is the reversal of this pro
cedure. 

DOOR REAR - GLASS FRAME 

RENEW 

Disconnect vehicle battery ground lead. 

Remove: 

76.31 .61 

Rear door trim pad veneer panel 76.47.1 2. 
Rear door upper trim pad 76.34.05. 
Rear door lower trim pad 76.34.06. 
Rear door waist rail moulding 76.43.05. 
Rear door glass 76.31 .02. 
Rear door g lass channel rubber 76.31 . 1 4. 

Remove the outer finisher securing screw (Fig. 1 )  
and remove the outer finisher. 
Remove the upper seal from the frame. 
Apply soft soap to the upper seal fitment area of 
the replacement frame. 
Starting with the front of the seal at the rear of the 
frame, slide the seal into position. 
Reassem bly and fitting is the reversal of this pro
cedure. 

DOOR FRONT - TRIM PAD UPPER 

RENEW 76.34.02 

Disconnect vehicle battery g round lead. 
Remove the front door veneer panel 76.47. 1 . 1 .  
Remove upper trim pad securing clip and screws 
(Fig. 2). 
Lift the trim pad to release from the door, remove 
the inner waist rail seal.  
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

DOOR FRONT - TRIM PAD LOWER 

RENEW 

Disconnect vehicle battery g round lead. 
Remove armrest 76.34.22. 

76.34.03 

From inside door pocket, release guard lamp re
tainer 86.40.38, d isconnect multi p lug a nd remove 
lamp. 
Carefully prise trim pad away from the door a nd re
lease from u pper retainer (Fig. 1 ). 
With trim pad moved for access, disconnect loud
speaker and window lift switch mu lti plugs. 
Feed guard lam p  harness through aperture and 
p lace tri m pad on a workbench. 
Remove rear door pocket 76.34.27 , and tri m pad re
tainers. 
Fitting is the reversal of this procedure, noting that 
tri m pad retainers should be checked for damage 
before refitti ng. 

DOOR REAR - TRIM PAD UPPER 

RENEW 76.34.05 

Disconnect vehicle battery g round lead. 
Remove rear door trim pad veneer panel 76.47. 1 .  
Remove the u pper trim panel securing screws, l ift 
the panel to remove from the door mounting and 
remove the panel. 
Remove the top channel securing n uts and remove 
the top channel assem bly. 
Discard the u pper trim pad.  
Fitting is  the reversal of this proced ure. 

DOOR REAR - TRIM PAD LOWER 

RENEW 

Disconnect vehicle battery ground lead. 
Remove arm rest 76.34.23. 

76.34.06 

From inside door pocket, release guard lamp re
tainer 86.41 .24, discon nect multiplug a nd remove 
lamp. 
Carefully prise trim pad away from the door a nd re
lease from u pper retainer (Fig. 2). 
With tri m pad moved for access, disconnect loud
speaker and window lift switch multiplugs. 
Feed guard lamp harness through aperture and 
place trim pad on a workbench . 
Remove rear door pocket 76.34.28, and trim pad re
tainers. 
Fitting is the reversal of this procedure, noting that 
trim pad retainers should be checked for damage 
before refitting. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DOOR ARMREST 

RENEW FRONT 
RENEW REAR 

Disconnect vehicle battery g round lead. 

BODY 

76.34.22 
76.34.23 

Remove access covers to armrest fixings (1 Fig. 1 ) . 
Remove screws (2 Fig. 1 ) . 
Remove armrest. 
Remove from armrest, fixing screw inserts (3 Fig. 
1 ). 
Fitting is the reversal of this procedure. 

DOOR ARMREST SUPPORT 

RENEW FRONT 
RENEW REAR 

Disconnect vehicle battery ground lead. 
Remove armrest 76.34.22 or 76.34.23. 

76.34.25 
76.34.26 

Remove for access, lower trim pad 76.34.0390 or 
76.34.0690. 
Dri l l  o ut rivets and remove retaining screws from 
front a nd rear armrest support brackets (Fig. 2) .  
Remove swarf and debris. 
Should body finish be damaged by the dri l l ing pro
cess, make good with zinc rich pri mer a nd body 
colour. 
Fitting is the reversal of this procedure. 

DOOR POCKET 

RENEW FRONT 
RENEW REAR 

Disconnect vehicle battery ground lead. 
Remove armrest 76.34.22 or 76.34.23. 

76.34.27 
76.34.28 

Remove for lower trim pad 76.34.03 or76.34.06 and 
p lace the assembly to a clean workbench. 
Remove fixings a nd remove door pocket (Fig. 3). 
Remove veneer panel, switch assembly, loud
speaker and loudspeaker g ril le. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

DOOR OUTER HANDLE OPERATING ROD 

ADJUST FRONT 
ADJUST REAR 

Disconnect vehicle battery ground lead. 

Remove: 

76.37.10 
76.37.1 1  

Door trim veneer 76.47 . 1 1 or 76.47.1 2.  
Door upper trim pad 76.34.02 or 76.34.05. 
Door lower trim pad 76.34.03 or 76.34.06. 
Aperture blank for access. 

Disengage handle operating rod retaining clip and 
free the rod from the operating pivot. 
A"ow the latch lever to contact the release mech
anism, reposition the operating rod and replace 
the retaining clip. 
Verify the setting by operating the door mechan
ism. 
Reassem bly and fitting is the reversal of this pro
cedure. 

DOOR LOCK STRIKER 

RENEW FRONT 
RENEW REAR 

76.37.23 
76.37.24 

Note original striker pin position (Fig. 1 )  before re
moval .  
The replacement pin must be aligned correctly 
with the door lock before final tightening to torque. 

DOOR REMOTE OPERATING CABLE 

RENEW FRONT 
RENEW REAR 

Disconnect vehicle battery ground lead. 

Remove: 
Door trim veneer 76.47 .1 1 or 1 6.47 . 12. 
Door upper trim pad 76.34.02 or 76.34.05. 
Door lower trim pad 76.34.03 or 76.34.06. 

On rear door only; 

76.37.67 
76.37.68 

Disconnect interior locking rod and move to a llow 
access to remote cable and release cable from 
centre support bracket. 
Front and rear. 
Disconnect cable from door lock. 
Disconnect cable from inner handle. 
Withdraw cable from door aperture seal .  
Fitting is the reversal of this procedure. 
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Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DOOR LOCK BARREL 

RENEW 

Disconnect vehicle battery ground lead. 

Remove: 
Door trim veneer 76.47.1 1 .  
Door upper trim pad 76.34.02. 
Door lower trim pad 76.34.03. 
Door handle 76.58.01 .  

BODY 

76.37.7 1 

With the door handle assembly on a clean worksur
face; remove the lock operating arm and bias 
spring (1 Fig. 1 ). 
Remove closing ring and barrel spring retaining 
ring (2 Fig. 1 ). 
Carefully remove and note the order of the barrel 
com ponents, if they are to be refitted. 
Ressembly and fitting is the reversal of this pro
cedure noting that components should be lightly 
g reased. 

DOOR WAIST RAIL MOULDING Fig. 1 

RENEW FRONT 76.43.04 
RENEW REAR 76.43.05 

Disconnect vehicle battery g round lead. 

Remove: 
Door trim pad veneer panel 76.47. 1 1  or 76.47.12 .  
Door upper trim pad 76.34.02 or 76.34.05. 
Front door exterior mirror 76.1 0.52. 

Carefully remove moulding. 
Fitting is the reversal of this procedure. 

Nom: To prevent damage to the moulding d uring 
fitting use, a soft faced block. 

GUTTER FINISHER 

RENEW 76.43.1 1  

With the front and rear doors open: 
Remove 'B' - 'c' post capping 76.43.34. 
Remove the door seal where indicated to gain ac
cess to gutter fixings (Fig. 2). 
Release g utter fixings. 
Remove overlap trim between g utter and rear 
quarter finishers. 
Remove gutter fininsher. 
Fitting is the reversal of this procedure. 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section January 93 Issue 2 76 - 37 



BODY 

IBI - ICI POST CAPPING 

RENEW 76.43.34 

Remove the four 'B' post capping screws (1 Fig. 1 )  
a nd remove the trim ( 2  Fig. 1 ). 
Remove the lower fi nisher from the trim. 
Glue the lower fin isher (Fig.  2)  to the replacement 
trim, position the trim over the a post a nd secu re 
with the fixing screws. 

FASCIA SUB ASSEMBLY 

REMOVE FOR ACCESS 76.46.01 I 90 

Disconnect vehicle batLery g round lead. 

Remove: 
Steering wheel 57.60.01 or 57.60.0160 for airbag 
type. 
U nderscuttle pad driver side 76.46. 1 1 . 
U nderscuttle armature d river side 76.46.1 2  (USA 
only). 
U nderscuttle pad passenger side 76.46. 1 5. 
U nderscuttle armature passenger side 76.46. 1 3  
(USA only). 
Fascia closing panel d river side 76.46.28. 
Fascia closi ng panel passenger side 76.46.27. 
Fascia centre veneer panel 76.47.06. 
Instrument module 88.20.01 . 
Centre fascia vent outlet 80. 1 5.48. 

Remove fascia tie bars (Fig. 3). 
Remove centre console upper securing screws. 
Remove fixings of the relay module panel at the 
g love box and pull the panel clear. 
Remove bolts securing the fascia to the outer body 
brackets (Fig. 4). 

Pull  the fascia assembly rearwards to gain access 
to, a nd disconnect the following: 

G love box interior lamp harness multiplug. 
Luggage compartment release switch harness 
mu ltiplug. 
Solar  I Alarm sensor harness mUltiplug. 
Vacuum pipes for Demist and Centre vents. 

Remove the fascia sub assem bly from the vehicle. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FASCIA BOARD 

RENEW 76.46.01 

Remove the fascia sub assembly as detailed in 
76.46.0190 and place it on a clean work surace. 

Remove: 
G love box lid 76.52.02. 
G love box. 
G love box frame. 
Centre fascia vent (see Section 80). 
Solar / alarm sensor. 
Demist outlet g ri l le and duct / flap assemblies (see 
section 80). 
E lectrical and vacuum harnesses. 
Side vent outlet g ri l le a nd flap assemblies (see Sec
tion 80). 
Spire clips and grommets. 

Reassembly and fitting is the reversal of this pro
cedure. 

STEERING COLUMN COWL 

RENEW U PPER 
RENEW LOWER 

76.46.02 
76.46.03 

Remove steering wheel 57.60.01 or 57.60.0160 for 
airbag type. 
Raise column to u ppermost position.  
For lower cowl only, remove the d immer control 
knob a nd cowl fixings (1 Fig. 1 ). 
Remove upper cowl fixings (2 Fig. 1 )  a nd remove 
cowl. 
Fitting is the reversal of this procedure. 

UNDERSCUlTLE PAD 

RENEW DRIVER SIDE 
RENEW PASSENGER SIDE 

76.46.1 1  
76.46.1 5  

Remove underscuttle pad screws and release the 
pad securing cl ips (1 Fig. 2). 

�: To avoid damage use special tool JD 188 to 
release clips. 

Remove u nderscuttle pad from vehicle. 

Driver side only: 
Place u nderscuttle pad on a clean work surface. 
Remove footwell outlet d uct (2 Fig. 2). 
Remove oddments tray (3 Fig. 2). 
Reassembly and fitting is the reversal of this pro
cedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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UNDERSCUTTLE ARMATURE 

RENEW DRIVER SIDE 
RENEW PASSENGER SIDE 

BODY 

76.46. 12 
76.46.1 3  

Remove for access underscuttle pad 16.46. 1 1  o r  
76.46. 1 5. 
Release fixings at fascia and transmission tunnel 
(Fig. 1 )  and remove armatu re. 
Fitting is the reversal of this procedure. 

FASCIA CLOSING PANEL 

RENEW PASSENGER SIDE 
RENEW DRIVER SIDE 

76.46.27 
76.46.28 

U nderscuttle pad d river side 1 6.46. 1 1  or U nder
scuttle pad passenger side 76.46. 1 5. 
Remove the closing panel to fascia n ut and remove 
closing panel (Fig. 2). 
Fitting is the reversa l of this procedure. 

VENEER - FASCIA 

RENEW PASSENGER SIDE 
RENEW DRIVER SIDE 

76.47.04 
76.47.05 

Using a suitable lever, prise the veneer panel away 
from the fascia. 

Note: Open glove box to gain access for passen
ger side. 

Fitting is the reversal of this procedure. 

VENEER - FASCIA CENTRE 

RENEW 76.47.06 

With the glovebox open for access; 
Use a suitable lever, prise the veneer panel away 
from the fascia. 
Remove the retaining clips if required. 
Fitting is the reversal of this procedure. 

VENEER - DOOR TRIM PAD 

RENEW FRONT 
RENEW REAR 

76.47.1 1  
76.47.1 2  

Pul l  the i nner door handle to the open position, re
move escutcheon plate blank ( 1  Fig. 3). 
Remove escutcheon plate and gasket (2 Fig 3). 
Prise the veneer panel away from the door tri m 
pad. 
Remove the retaining clips if required. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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VENEER - GLOVEBOX LID 

RENEW 76.47.21 

Remove the mirror/tray assembly ( 1  Fig. 1 ) to gain 
access to veneer fixings. 
Remove veneer panel. 
Fitting is the reversal of th is procedure. 

VENEER - INSTRUMENT PANEL 

RENEW 76.47.24 

Disconnect vehicle battery g round lead. 
Remove the driver side underscuttle pad 76.46. 1 1 .  
Remove the instrument module 88.20. 13. 
Place the instrument module on a clean work sur
face. 
Release the retaining cl ips ( 1  Fig. 2) securing the 
rear half of the instrument pack and open the unit 
for access. 
Remove the warning lamp bulbs adjacentto the in
strument pack hinges to gain access to veneer 
u pper fixings (two off). Careful ly move the circuit 
board and remove the fixings. 
Disconnect LCD cable multiplug. 
Remove remaining veneer fixings 5 off. 
Release instrument panel lens clips and remove 
the lens. 
Remove instrument pack veneer (2 Fig. 2)  with the 
LCD u nit and release the LCD u nit from the veneer 
panel. 

Note: Do not rest the instrument pack face down. 
Referto Section 86 for battery reconnection 
precaution. 

Reassembly and fitting is the reversal of this pro
cedu re. 

VENEER - GLOVE BOX LID INNER 

RENEW 76.47.25 

Remove mirror assembly and bracket. 
Remove trim at the base of drinks tray to gain ac
cess to screw. 
Remove drinks tray. 
Remove stay a nd lock surround fixings and slide 
stay surrounds clear (1 Fig. 3). 
Remove veneer. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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VENEER - CONSOLE FINISHER 

RENEW 

Disconnect vehicle battery ground lead. 
Remove console ashtray 76.67 . 18. 

BODY 

76.47.26 

Remove gear sport mode switch and disconnect 
harness multi plug (for manual transmission re
move gear lever knob). 
Remove gear and sport switch surround fin isher 
(not manual tra nsmission). 
Release veneer panel wing nuts, (Fig. 1 )  position 
gear selector to '0' and remove veneer. 
As required, remove veneer panel studs and 
spacers or gear lever. 
Fitting is the reversal of this proced ure. 

VENEER - CONSOLE ASHTRAY 
S URROUND 

RENEW 76.47.28 

O pen centre console glove box to gain access to 
ashtray rear fixings (Fig. 2). 
Remove ashtray to gain access to veneer retaining 
cl ips. 
O pen ashtray and remove veneer surround. 
Fitting is the reversal of this procedure. 

VENEER - CONSOLE REAR FINISHER 

RENEW 76.47.29 

Disconnect vehicle battery g round lead. 
Remove console g love box assembly 76.25. 16. 
Disconnect cigar lig hter multiplug and remove rear 
vent assembly. 
Release cigar l ighter retaining ta ngs and remove 
the assembly. 
Remove veneer panel. 
Fitting is the reversal of this procedure. 

VENEER - CONSOLE REAR EXTENSION 

RENEW 76.47.30 

Remove finisher 76.25.04. 
I nsert a flat plastic lever under the forward edge of 
the veneer and lift panel to disengage rear pegs. 
Fitting is the reversal of this procedure. 

VENEER - PICNIC TRAY 

RENEW 

Remove hinge from picnic tray ( 1  Fig. 3). 
Remove picniC tray trim (2 Fig. 3). 

76.47.31 

Remove trim at the base of cup holder to gain ac
cess to screw (3 Fig. 3). 
Remove cup holder. 
Reassembly and fitti ng is the reversal of this pro
cedure, noting that a suita ble adhesive should be 
used to retain cup holder tri m. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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VENEER - PICNIC TRAY TOP RAIL 

RENEW 76.47.32 

Disconnect vehicle battery g round lead. 
Remove seat squab back cover 76.70.09 to gain ac
cess to lamp connection. 
Release courtesy lamp harness cl ips a nd remove 
lamp from the top rail veneer panel. 
Remove fixings a nd separate veneer from seat 
squab back cover (Fig. 1 ). 
Remove lamp holder. 
Reassembly and fitting is the reversal of this pro
cedure. 

VENEER - SWITCH PANEL DOOR 

RENEW FRONT 
RENEW REAR 

Disconnect vehicle battery g round lead. 

76.47.33 
76.47.34 

Remove switch panel end trim to reveal veneer 
panel retaining screw (Fig. 2). 
Remove veneer panel. 
Fitting is the reversal of this procedure. 

VENEER - ROOF CONSOLE 

RENEW 76.47.35 

Disconnect vehicle battery g round lead. 
Release roof console assembly from headlining, 
and disconnect multip lugs. 
Push out lamp lenses. 
Remove spire clips and veneer panel .  
Fitting is the reversal of this procedure. 

CARPET - REAR FLOOR 

RENEW 

Move both front seats ful ly forward. 
Disconnect vehicle battery ground lead. 

76.49.03 

Remove rearmost front seat ru n ner to floor fixi ngs. 
Carefully raise the rear of the appropriate front seat 
and remove the rear footwel l  carpet left or right 
hand side. 
Fitting is the reversal of this process, ensuring that 
the front seat fixings are tightened to the recom
mended torq ue. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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CARPET - TRANSMISSION TUNNEL 
REAR 

RENEW 

Move both front seats fully forward. 
Disconnect vehicle battery ground lead 

Remove: 
Console ashtray 76.67 . 18. 
Console finisher 76.25. 1 9. 
Console finisher veneer panel 76.47.26. 
Radio console 76.25.15 .  
Fascia centre veneer panel 76.47.06. 
Fascia centre ventilator outlet 82.20.38. 
Centre console assembly 76.25.01 .  

76.49.05 

Slacken and remove front seat runner to floor fix
i ngs, rear only. 
Carefu lly raise the rear of each front seat and re
move the rearfootwell carpet and sound i nsulation 
left and right hand sides. 
Release transmission tunnel carpet retainers and 
re move ca rpet. 
Fitting is the reversal ofthis process, ensuri ng that 
the front seat fixings are tightened to the recom
mended torque. 

GLOVEBOX - LID 

RENEW 

Remove: 

76.52.02 

Passenger side u nderscuttle pad 76.46.1 5. 
Underscuttle armature 76.46. 13  USA only. 
Lid to fascia fixi ngs. 

Rotate the l id assembly upwa rds to disengage the 
stays from the panel inserts (Fig. 1 ). 
With the glove box lid on a clean work surface; 

Remove: 
Mirror / tray assembly. 
Lid guide pivot retaining clips and clevis pins. 
Veneer panel. 
Lock assembly. 

Reassem bly a nd fitting is the reversal of this pro
cedure, noting that the lid m ust be alig ned with the 
aperture before fi nal tightening of lid securing 
screws. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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GLOVE BOX 

RENEW 76.52.03 

Remove underscuttle pad passenger side 76.46. 1 5. 
Remove glove box lid 76.52.02. 

Remove: 
G love box inner fixings ( 1  Fig. 1 ). 
Striker and spacers. 
G love box to fascia rail fixings (2 Fig. 1 ). 
From u nderneath glove box relay mounting panel 
to glovebox rear securing screws (slacken front 
screws only) and slide mounting panel clear (3 Fig. 
1 ). 

Disconnect g love box and luggage compartment 
release switch harness multi p lugs. 
Remove the glove box assembly. 
Cut harness tie strap and remove harness from 
clip. 
Remove the lamp switch a nd lamp assem bly. 
Remove luggage compartment release switch. 
Remove access panel, lid buffers, stay guides and 
spire clips. 
Fitting is the reversal of this procedure. 

GLOVEBOX - MIRROR ASSEMBLY 

RENEW 76.52.05 

Remove mirror Itray assembly fixings and position 
the assembly for access to the underside. 
Remove the mirror catch spire clip a nd washer ( 1  
Fig. 2). 
Remove the catch. 
Remove mirror spring (2 Fig. 2), retaining clip and 
remove the mirror. 
Fitting is the reversal of this procedure. 

GLOVEBOX - UD LOCK 

RENEW 76.52.08 

Remove mirror Itray assembly fixin gs and position 
the assembly for access to the lock. 
Remove locknut and lock assembly. 
Fitting is the reversal of this procedure. 

RADIATOR GRILLE 

RENEW RH OR LH 
RENEW VEHICLE SET 

76.55.03 
76.55.07 

Remove fixings (1 Fig. 3) and remove the g ri l le. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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RADIATOR GRILLE SURROUND 

RENEW 

Remove RH and LH g ril les 76.55.07. 

BODY 

76.55.1 5  

Remove the fixi ngs securing the gri l le su rround to 
support brackets (Fig. 1 )  a nd remove g ri l le sur
round. 
With the assembly on a workbench, remove 
threaded inserts and lower tri m. 
Reassem bly and fitting is the reversal of this pro
cedure. 

DOOR - HANDLE 

RENEW FRONT 
RENEW REAR 

Disconnect vehicle battery g round lead. 

Remove: 
Door trim veneer 76.47 . 1 1 or 76.47. 1 2. 
Door upper tri m pad 76.34.02 or 76.34.05. 
Door lower trim pad 76.34.03 or 76.34.06. 
Aperture blank for access. 

To a llow access, move weathershield. 

76.58.01 
76.58.02 

Disengage handle operati ng rod retaining clip and 
free the rod from the operating pivot (see 76.37 . 10). 
On front door only cut harness tie strap and discon
nect micro switch multiplug. 
Remove the door handle a nd place a clean work
su rface to disassemble as required. 
Fitting is the reversal of this procedure. 

DOOR - INSIDE HANDLE 

RENEW REAR 
RENEW FRONT 

Disconnect vehicle battery g round lead. 

Remove: 
Door trim veneer 76.47 . 1 1 or 76.47 . 12. 
Door upper trim pad 76.34.02 or 76.34.05. 
Door lower trim pad 76.34.03 or 76.34.06. 
Aperture blank for access. 

To al low access, move weathershield. 

76.58.19 
76.58.20 

Disconnect outer and inner ca ble at the door lock. 
Remove cable I handle assembly. 
Fitting is the reversal of this procedu re. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HEADLINING 

RENEW 76.64.01 

Position front seats fully rearward and recl ine the 
passenger seat squab. 
Disconnect the vehicle battery ground lead. 

Remove: 
Sliding roof a perture flange 76.82.23 (where 
fitted). 
Front passenger door veneer 76.47.1 1 .  
Front passenger door upper trim pad 76.34.02. 
Front passenger door lower trim pad 76.34.03. 
Rear console 76.25.05 (where fitted). 
Centre console 76.25.01 .  
Headlining rear fin isher 76.64. 1 2. 
Coat hanger hook 76.1 0.54. 
Dowager strap 76.58.26. 
Rear quarter trim pad upper LH 76. 1 3. 1 3. 
Rear quarter trim pad upper RH 76. 1 3.43. 
Cantrail crash rol l  76. 13 . 10. 
I l luminated sun visor 76. 1 0.49. 

Release roof console assembly from headlining, 
disconnect multip lugs and remove console. 
Release multi plug connectors from cl ips atthe roof 
console a perture. 
Remove roof console retaining cl ip from headlin
ing. 
Remove security sensors (if fitted) a nd disconnect 
multiplugs. 
Release headlining to body tags and lower head
lining. 

CAUTION: The headlining may only be removed 
or refitted in the following manner, 
any other sequence will result in per
manent damage to the component. 

Key to Figures 

Fig. 1 Rear cornerthrough passenger rear door op
posite corner through driver side rear door. 

Fig. 2 Across carwith console cut out straddling 'B' 
- 'C' post. 

Fig. 3 Tip forward against fascia tie bars with rear 
edge d iagonal ly across door aperture. 

Fig. 4 Feed the headlining out of the passenger 
front door, carefully easing the edge cutouts over 
door a perture and fascia tie bars. 

Fitting and reassembly is the reversal of this pro
cedure. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HEADLINING REAR FINISHER 

RENEW 76.64.1 2  

O pen the door. 
Release the trim finisher retaining cli ps. 
Remove the tri m fin isher (1 Fig. 1 )  making a note of 
the position of the retaining clips. 
Fitting is the reversa l of this procedure, ensuring 
that the clips are fitted in the original positions. 

REAR PARCEL TRAY 

RENEW 

Remove rear seat cushion 76.70.37. 
Remove rear squab fixings 76.70.37. 

76.67.06 

Pul l  rear tweeters clear, unplug a nd remove. 
Remove rear shelf securing screws (1 Fig. 2), re
position the rear seat belts (where fitted). 
Remove the rear pa rcel tray (2 Fig. 2). 
U nclip and remove the air extraction vents from 
the tray. 
Remove the parcel tray. 
Fitting is the reversal of this proced ure. 

CONSOLE - ASHTRAY 

RENEW 76.67.18 

O pen the centre console g lovebox l id and remove 
the ashtray assembly securing screws (Fig. 3). 
Release the rear of the console finisher for access 
and remove ashtray assem bly. 
O pen the ashtray lid, remove the inner ashtray and 
discard the assembly. 
Fitting is the reversal of this procedure. 

SEAT FRONT - MANUAL 

RENEW 76.70.01 

Disconnect vehicle battery g round lead. 
Disconnect electrica l mu ltiplugs I connections as 
required. 
Remove front seat cushion 76.70.02. 
Move the seat fully forward. 
Release seat s lide assist springs from floor pan 
brackets. 
Remove seat frame to run ner fixings. 
Reposition seat for access and remove cushion 
su pport strap. 
Remove seat assembly from vehicle. 
Fitting is the reversal of this procedure. 

1 

- -- - --- - -- -- ---

Fig. 1 

====- - = =-=--

2 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SEAT FRONT - CUSHION 

RENEW 76.70.02 

Disconnect vehicle battery g round lead. 
Release cushion to seat frame screws (see 
76.70. 1 1 )  and move the cushion for access to elec
trical connectors. 
Disconnect relevant harness multiplugs. 
Remove cushion assembly from vehicle. 
Fitting is the reversal of this procedu re. 

SEAT FRONT - (MANUAL) SQUAB BACK 
COVER 

RENEW 76.70.03 

Disconnect vehicle battery g round lead. 
Position seat fully forward a nd remove outer fix
ings u pper and lower see, 76.70.09. 
Position seat fully rearward, and remove recliner 
wheel centre cap. 
Remove recliner mechanism wheel .  
Remove squab back cover. 
Fitting is the reversal of this proced ure. 

SEAT FRONT - RUNNER AND MOTOR 
ASSEMBLY 

RENEW 

Disconnect vehicle battery g round lead. 
Remove front seat assembly 76.70. 1 0. 
Remove front seat cushion 76.70.1 1 .  
Disconnect squab multiplug. 

76.70.08 

Remove seat frame assembly from the seat 
runners. 
Release fixings and remove seat belt buckle as
sembly. 
Disconnect seat harness from tilt and fore and aft 
motors, remove harness and place runner / motor 
assembly aside. 
Reassembly and fitting is the reversal of this pro
cedure, noting that al l  fixings should be secured to 
the specified torque. 

SEAT FRONT - (POWER OPERATED) 
SQUAB BACK COVER 

RENEW 76.70.09 

Move the seat ful lyforwardto gain access to squab 
back cover outer fixings. 
Disconnect vehicle battery ground lead. 
Where fitted: Remove picnic tray 76. 1 4. 1 5. 
Remove the a perture blank ( 1  Fig. 1 ) to gain access 
to the lower fixing. 
Remove u pper fixings (2 Fig. 1 ), disconnect 
courtesy lamp harness and remove squab back 
cover. 
Picnic tray options: Disassemble squab back cover, 
picnic tray top rai l  veneer 76.47.32. 
Reassembly and fitting is the reversal of this pro

Fig. 1 

cedure. For Torque Figures see Section 06 and the Table at the end of this Section 
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SEAT FRONT - (POWER OPERATED) 

RENEW 76.70.1 0  

As required to a l low seat positioning, connect or 
disconnect vehicle battery ground lead. 
Remove footwell carpet. 
Release sound insulation retainers and pul l  back 
the sound insulation, remove the Seat ECM cover 
(Fig. 1 ). 
Move the ECM aside and remove the seat switch 
multi plug from its mounting bracket. 
Remove front seat forward fixi ngs and move the 
seat fully forward. 
Remove front seat rearward fixings. 
Disconnect multiplugs; seat switch and motor har
ness to ECM. 
Release ha rness tie strap and remove seat assem
bly from the vehicle. 
With the seat on a suitable work surface: 

Remove: 
Head restraint assembly. 
Squab back cover 76.70.09. 
Seat belt b uckle assembly. 

Reassembly and fitti ng is the reversal of this pro
cedure, noti ng that al l  fixings should be secured to 
the specified torque. 

SEAT FRONT - CUSHION (POWER 
OPERATED) 

RENEW 

Disconnect vehicle battery g round lead. 

76.70.1 1  

Release cushion to seat frame screws (Fig. 2)  and 
move the cushion for access to electrical con
nectors. 
Disconnect relevant harness mu ltiplugs. 
Remove cushion assembly from the vehicle and 
p lace on a suitable work surface. 
Remove lumbar switch from cushion. 
Reassem bly and fitting is the reversal of this pro
ced ure. 

SEAT FRONT 
(POWER 
OPERATED) 

RENEW 

HEAD RESTRAINT 

76.70.1 4  

Recl ine the seatto give access to the head restrai nt 
from the rear. 
Disengage the head restrai nt fro m its retainerswith 
a sharp upward pul l .  
Fitting is the reversal of this procedure, taking ca re 
to ensure that the restraint is fully locked into its re
tai ners. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 

76 - 50 

• 

Issue 2 January 93 



" BODY 

SEAT REAR - CUSHION 

RENEW ONE PIECE 
RENEW TWO PIECE 

76.70.37 
76.70.37 I 50 

Remove seat cushion securing screws, and re
move the rear seat cushion from the vehicle. 

Two piece only 
With the cushion assembly on a suitable work sur
face, remove glove box magnetic catch and insert. 
I nvert the assembly and remove g love box lid I 
hinge assembly (Fig. 1 ). 

Remove bolts, g love box console to squab inner 
faces and screws at the seat forward lower edges 
(Fig. 2). 

Nm: Only the RH fixing are i l lustrated. 

Reassembly and fitting is the reversal of this pro
cedure. 

SEAT REAR - SQUAB 

RENEW 

Remove rear seat cushion 76.70.37 . 
Remove rear squab fixings. 

76.70.38 

Move the rear seat belts aside and remove the 
squab assembly from the vehicle. 
With the squab assembly on a suitable work sur
face, remove arm rest assembly. 

Two piece squab type, (for one side only': 

Remove: 
Armrest rear trim edge clips ( 1  Fig. 3). 
Bracket - squab to rear bulkhead. 
Fixings armrest to squab (2 Fig. 3). 
Fixings squab to frame (3 Fig. 3). 

All models, remove seat belt stowage pocket. 
Reassembly and fitting is the reversal of this pro
cedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WARNING: BEFORE PROCEEDING WITH ANY 
BUCKLE RELATED OPERATIONS ON 
USA I CANADA VEHICLES, PLEASE 
READ SECTION: SUPPLEMENTARY 
RESTRAINT SYSTEM. 

SEAT BELT - FRONT BUCKLE UNIT 

RENEW 

Removal 

Disconnect vehicle battery grou nd lead. 
Remove front seat cushion 76.70.02. 

76.73.02 

Disconnect the cable connector (1 Fig. 1 )  and re
move the cable to the seat frame tie strap. 
Push the grommet out of the seat frame and feed 
the cable through the fra me. (Not relevant to pass
enger buckle, USA / Canada vehicles.) 
Remove the securing bolt (2 Fig. 1 ), buckle unit (3 
Fig. 1 )  and wavy washer (4 Fig. 1 ). 

Refitting 

Fit and al ign the wavy washer to the seat frame 
boss. Position the buckle, bolt and tighten to the 
specified torque. 

Note: Ensure that the wavy washer does not be
come dislodged and trapped and that the 
buckle u nit sta lk has radial movement after 
tightening. 

Route the cable through the seatfra me and refitthe 
g rommet. Connect the ca ble connector a nd tie 
strap the cable to the seat frame. 
Refit the seat cushion 76.70.02. 

SEAT BELT - FRONT 

RENEW LEFT HAND 
RENEW RIGHT HAND 

Removal 

Position the front seat to provide access. 
Disconnect vehicle battery ground lead. 

76.73.10 
76.73.21 

Detach 'B' post upper tri m and belt aperture cover. 
Remove cover from the seat belt upper fixing. 
Remove the upper fixi ng and release the seat belt 
anchor from the height adj uster. Remove wavy 
washer. 
Lower upper trim pad with the seat belt onto the 
seat. 
Release quarter turn fasteners a nd remove the 'B' 
post lower trim. 
Remove the seat belt lower fixing, discon nect the 
belt anchor plate and remove the wavy washer. 
Pass the seat belt through the upper trim pad to re
lease the upper trim pad. 
Remove the u pper guide fixings at the 'B' post. 
Remove the seat belt reel fixings and remove the 
reel and belt assembly. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Refitting 

Refit seat cushion. 
Secure seat belt reel to the specified 
Fit the bolts which secure the upper guide plate to 
the 'B' post. 
Pass the seat belt through the upper trim pad. 
Fit the wavy washer to the lower anchor, fit the 
lower anchor plate and the securing nut; tighten to 
the specified torque. 
Refit the lower 'B' post trim panel. 
Refit the upper 'B' post trim panel. 
Position the wavy washer onto the height adjuster 
stud, fit the belt upper anchor and the securing nut; 
tighten to the specified torque. 
Fitthe plastic cover to seat belt upper retaining nut. 
Fit the split finisher to the 'B' post u pper trim. 

SEAT BELT - FRONT HEIGHT ADJUSTER 

RENEW 

Removal 

Position the front seat to provide access. 
Disconnect vehicle battery ground lead. 

76.73.12 

Detach 'B' post upper trim and belt a perture cover. 
Remove the cover from the seat belt u pper retain
ing nut Remove the upper retaining n ut and re
lease the seat belt anchor a nd wavy washer from 
the height adjuster. 
Lower upper trim pad with the seat belt onto the 
seat. 
Remove the fin isher from the heig ht adjuster ( re
tained by a double sided adhesive pad). 
Remove the adjuster to the 'B' post fixings (Fig. 1 ). 
Remove the adjuster and the spacers. 

Refitting 

Locate the adjuster and the spacers. Fit and tighten 
the securing screws to the recom mended torque. 
Check that the height adjuster operates correctly. 
Refitthe finisherto the height adjuster using a new 
self adhesive pad. 
Position the 'B' post trim and seat belt, and fully fit 
the trim. Locate the wavy washer, seat belt a nchor 
and the retaining nut to the height adjuster and 
tighten to the specified torque. 
Check that the a nchor plate is free to rotate. 
Fit the plastic cover over the retaining n ut. 
Refit the split finisher to the 'B' post upper trim at 
the seat belt aperture. 

c(@ 

o 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SEAT BELT - REAR INERTIA 

RENEW 

Remove: 
Seat cushion 76.70.37. 
Rear seat squab 76.70.38. 
Rear parcel tray 76.67.06. 

BODY 

76.73.1 8  

Remove the foa m  pad from the rear shelf and the 
seat belt buckle bolt. 
Remove the buckle assembly, washers and 
spacers. 
Remove the side seat belt buckle and the lower a n
chorage bolt. 
Move the belt aside and remove the u pper spacer. 
Remove the seat belt bracket to body fixing and re
move the reel ! bracket assembly. 
Remove the n ut and bolt which secures the seat 
belt reel to the securing bracket. 
Remove the reel and belt assembly. 
Reassembly and fitting is the reversal of this pro
cedure. 

SEAT BELT - REAR CENTRE STATIC 

RENEW 76.73.31 

Remove the rear seat cushion 76.70.37. 
Remove the bolt which secures the seat belt buckle 
and remove the buckle assembly. 
Remove the fou r starwashers, the two spacers and 
the side seat belt buckle. 
Remove the centre lap strap buckle and the seat 
belt strap securing bolt. 
Remove the strap and buckle assembly. 
Remove the four starwashers, the two spacers and 
the side seat belt buckle. 
Reassembly and fitting is the reversal of this pro
ced ure. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BUOY 

WARNING: PLEASE READ SECTION: SUPPLE· 
MENTARY RESTRAINT SYSTEM 
PAGE 76 - 05, BEFORE PROCEEDING 
WITH ANY AIRBAG RELATED OPER· 
ATIONS. 

AIR BAG MODULE 

RENEW 

Disconnect vehicle battery ground lead. 
Tilt the steering wheel fu l ly downwards. 

76.73.36 

Rotate steering wheel 90 degrees from the straight 
ahead to remove, airbag nut cover and nut; Repeat 
for opposite side (Fig. 1 ). 
Rotate steering wheel 1 80 deg rees from the 
straight ahead to open the cover for the arming 
screw and third module fixi ng (1 Fig. 2). 
Using special tool JD 1 59, rotate the arming pin 
anti clockwise (2 Fig. 2) approximately 1 2  turns, or 
until resistance is felt. 

�: This action will also release the slide inter-
lock for access to the third module fixing. 

Release the third module fixing (3 Fig. 2). 
Remove the module from the vehicle and observe 
all safety considerations. 

WARNING: ENSURE THAT THE MODULE ARM· 
ING PIN IS IN THE DISARMED POSI· 
TION (B FIG. 3) IMMEDIATELY THAT 
THE ASSEMBLY IS REMOVED FROM 
THE VEHICLE. IF IT IS IN THE ARMED 
POSITION (A FIG. 3), CAREFULLY 
PLACE THE MODULE IN A SAFE 
PLACE AND CONTACT YOUR IM· 
PORTER OR JAGUAR SERVICE. 

Fitting is the reversal of this proced ure noting that 
the arming screw and al l  fixings must be tightened 
to the specified torque. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

WINDSCREEN 

RENEW 76.81 .40 

Disconnect vehicle battery ground lead. 
Remove wi per I arm assembly 84.1 5.01 . 
Remove plenum chamber fin isher 76. 1 0.01 . 
Release finisher centre retaining clip, remove the 
right and left hand finishers and retai ning rubber. 
Where fitted, disconnect wi ndscreen heating el
ement connectors. 
Apply suitable protection around the windscreen 
aperture to avoid paint da mage. 
From inside the vehicle: Dislodge the windscreen 
body rubber, noting that the lower edge wi l l  re
main captive. 
At the top corner of the windscreen, careful ly cut a 
hole in  the bonding material through which a 
'cheese wire' many be passed (Fig. 1 ) . 
Using extreme caution not to damage body paint, 
g lass or trim, release the glass to body bond al l  
round the aperture. 
Attach g lass lifting equipment (Fig. 2)  remove the 
windscreen and place on a clean workbench. 
Remove all traces of bonding and sealing agents 
from body flange (and windscreen if it is to be re
used). 
Degrease body flange and windscreen with appro
priate solvent and apply pri mer to bonding a reas 
on glass and body. 
From inside the vehicle: Ful ly fit the windscreen 
body rubber. 
Position suitable distance pieces along the lower 
body flange in order that the windscreen, when 
positioned, wi ll  have a para l lel 8,Omm lower gap 
(Fig. 3). 
Apply an even bead of bonding agent to the wind
screen and carefully position windscreen to body. 

Nme.: Ensure that the windscreen is central with 
an even gap at each '/1: post a nd that the 
lower edge is supported by the distance 
pieces. 

Fully seat the windscreen to the fla nge. 
Using suita ble assem bly aid solution, fit the fin
isher retaining rubber and remove distance pieces. 
Remove al l  traces of moisture from between the 
fi nisher retaining rubber and the windscreen. 
Apply Alphaseal 1 2 1  (or equivalent acetoxy curing 
sil icone elastomer) between finisher retaining 
rubber and windscreen for length of '/I: posts only. 
Refit rig ht and left hand finishers and centre retain
i ng clip. 
Remove excess sealant and as required, secure the 
wi ndscreen with tape until ful ly bonded. 
Remove all securing and protection tapes a nd fully 
clean the area. 
Refit plenum chamber finisher 76.10 .01 and wind
screen wiper I arm assembly 84. 1 5.01 .  

Fig. 1 

Fig. 2 

;f!� . . i1 !  ' 1 1  I j '  �;;;: . f ;  i / l f i l l 
: : "" -- I : .,� 8mm 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HEATED BACKLlGHT 

RENEW 76.81.41 

Disconnect vehicle battery ground lead. 
Remove rearquarter upper trim pads 76. 1 3. 1 3. and 
76. 1 3.43. 
Disconnect heating element cables a nd high 
mounted stop light if fitted. 
From inside the vehicle remove the body rubber. 
Release finisher upper and side retaining clips. 
Remove the right hand, left hand, lower finishers 
and retaining rubber. 
Apply suitable protection around the backlight a p
erture to avoid paint damage. 
At the top corner of the backlight, careful ly cut a 
hole in  the bonding material through which a 
'cheese wire' many be passed. 
Using extreme caution not to da mage body pai nt, 
g lass or trim, release the glass to body bond al l  
round the a perture. 
Apply glass lifting equipment, remove the back
light and place on a clean workbench. 
Remove all traces of bonding and sealing agents 
from body flange (and backlight if it is to be re
used). 
Degrease body flange a nd backlightwith appropri
ate solvent a nd apply p rimer to bonding areas on 
g lass and body. 
From inside the vehicle: Ful ly refit the body rubber, 
noting that the flat face is towards the vehicle in
terior. 
Position suitable distance pieces a long the lower 
body flange in order that the backlight, when posi
tioned, wil l  have a parallel 8,Omm lower gap. 
Apply a n  even bead of bonding agent to the back
light and carefully position the glass to the body. 

�: Ensure that the backlight is centrally posi-
tioned with an even gap at each side and 
that the lower edge is supported by the dis
tance pieces. 

Fully seat the backlight to the body flange. 
Using a suitable assembly aid solution, fit the fin
isher retaining rubber and remove the distance 
pieces. 
Remove all traces of moisture from between the 
finisher retaining rubber and the g lass. 
Apply Alphaseal 1 2 1  (or equivalent acetoxy curing 
silicone elastomer) between the finisher retaining 
rubber and the glass for the length of the sides 
only. 
Refit finishers and retaining clips. 
Remove excess sealant and as required, secure the 
backlight with tape u ntil fu lly bonded. 
Remove al l  securing a nd protection tapes a nd fully 
clean the area. 
Reconnect heating e lement cables a nd high 
mounted stop light if fitted. 
Refit rear quarter upper trim pads 76. 1 3. 1 3. and 
76. 1 3.43. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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SLIDING ROOF - ASSEMBLY 

RENEW 

Recline the seats fu l ly for access. 
Disconnect vehicle battery g round lead. 
Remove sliding roof panel 76.82.05. 

BODY 

76.82.01 

Release roof console assembly from headlining, 
and disconnect multiplugs. 
Place the roof console to one side. 
Remove cantrai l  crash rol l  left a nd right hand 
76. 1 3. 1 0. 
Remove headl ining rear finisher 76.64. 1 2. 
Remove rear quarter upper trim pad right hand 
76.13. 43. 
Remove rear quarter u pper trim pad left hand 
76.1 3.43. 
Remove sun visor vehicle set 76. 1 0. 1 7. 
Remove sliding roof flange fi nisher 76.82.23. 
Remove headlining to sliding roof aperture secur
ing cl ips ( 1  Fig. 1 ). 
Release the left hand rear head li ning cl ip and move 
the head lining onto the rear parcel shelf. 
Disconnect the sliding roof motor block connector. 
Cut a nd remove the drain tube to roof assem bly se
curing tie wraps and disconnect the dra in  tubes. 
Remove the bolts securing the support bracket 
(Fig. 2) to the sliding roof. 
Remove the bolts securing the left and right hand 
support bracket to the roof. 
Remove the right hand support brackets and lower 
the roof assembly from the left hand support 
brackets and remove from the vehicle via the front 
passenger door. 
Remove the spacers and place the roof aside. 
Reassem bly and fitti ng is the reversal of this pro
cedu re, noting that prior to final tightening of the 
secu ring bolts that the roof is centralised with an 
even gap all round. 

SLIDING ROOF - PANEL 

RENEW 76.82.05 

Open the sliding roof. 
Remove the sliding roof panel secu ri ng screws and 
partially close the roof. 
Remove the sliding roof panel assembly. 
Remove the lifting b lock securing nuts and screws 
( 1  Fig. 3), the l ifting blocks (2 Fig. 3) a nd plates (3 
Fig. 3). 
Remove the screws (1 Fig. 4) and dri l l  out the 'pop' 
rivets (2 Fig. 4) securing the roof panel seal front 
and rear retaining plate. 
Remove the retaining plates (3 Fig. 4). 
Remove the seal (4 Fig. 4). 
Fitting is the reversal of this process, ensuring that 
prior to final tig htening of the securing screws that 
the roof is central ised with an 'even' 4mm gap al l  
round the aperture. 

Fig. 1 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• BODY 

SUDING ROOF - WIND DEFLECTOR 

RENEW 
ADJUST 

76.82.07 
76.82.39 

With the sliding roof open, slacken the screws se
curing the wind deflector (Fig. 1 ), adjust as re
quired and tighten the deflector securing. 
Careful ly slide the panel shut to check the align
ment with the roof. 

SUDING ROOF - PANEL SEAL 

RENEW 76.82.1 5  

Open the slid ing roof. 
Remove the slid ing roof panel securing screws and 
partially close the roof. 

Remove: 
Sliding roof panel assembly. 
Lifting blocks a nd plates. Screws ( 1  Fig. 2) and dri l l  
out the pop rivets (2 Fig. 2 )  securing the roof panel 
seal front a nd rear retaining plate. 
Retaining plates (3 Fig. 2) and seal (4 Fig. 2 ). 

Fitting is the reversal to this procedure, noting that 
prior to final tightening of the securing screws the 
roof must be centralized with an even gap all round 
the a perture. 4 

SUDING ROOF - PANEL TRIM ASSEMBLY 

RENEW 76.82.19 

Remove the sliding roof panel 76.82.05. 
Fully close the sliding roof, remove the trim panel 
securing cl ips, partially open the slidi ng roof, re
move the screws securing the front bridge plate 
and remove the bridge plate. 
Remove the trim panel a nd clean the rubbers. 
Fitting is the reversal of this procedure. 

SUDING ROOF - FLANGE FINISHER 

RENEW 76.82.23 

O pen the slid ing roof. 
Carefully remove the sliding roof a perture finisher 
from the aperture ensuring thatthe headlining trim 
edges are not damaged. 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

SLIDING ROOF - PANEL LIFTING BLOCK 
RH / LH 

RENEW 
ADJUST 

76.82.27 
76.82.38 

With the sliding roof open, remove the l ifti ng block 
secu ring nuts and screws and (1 Fig. 1 )  remove the 
lifting blocks (2 Fig. 1 )  and plates (3 F ig.  1 ). 
Fitting is the reversal of this process, ensuring that 
prior to final tightening, the roof panel a lignment 
is checked. 

SLIDING ROOF - OPERATING RACK 

RENEW RH OR LH 
RENEW VEHICLE SET 

Remove: 
Sliding roof panel 76.82.05. 
Sliding roof flange fi nisher 76.82.23. 
Sun visor vehicle set 76. 1 0. 17 .  
Cantrail crash rol l  RH  / LH 76. 1 3. 1 0. 
Sliding roof motor 86.76.01 .  

76.82.42 
76.82.43 

Release the roof console and discon nect multi
p lugs (Fig. 2). 
Remove the sliding roof motor 86.76.01 .  
Remove tape and tie wraps securing the rack tubes 
together, taking care to ensure that the head lining 
is not soi led by the rack, remove the rack end tube 
sections. 
M anual ly slide the roof panel rearwards and re
move mounting brackets. 
Remove the screws securing the rack tube clamp 
to the sliding roof, manually close the roof a nd re
move the rack to roof panel carrier securing nut. 
Move the rack tube assembly from its guide, open 
u p  and reposition the tube clamp overthe reartube 
and rack bracket. 
Holding the rear tube in position, disconnect the 
front rack tube from the rear rack tube. 
Release the rack from the rea r tu be and carefu l Iy re
move the rack. 
G rease the replacement rack, fit the rack to the 
front rack tu be, reposition the rack into the rear rack 
tube approximately 1 2  in. ensu ring that the clamp 
is not displaced along the tube. 
Reposition the front rack tube and connect to the 
rear rack tu be, ensure that the rack tube to sliding 
roof assembly rubber is correctly positioned. 
Position the clamp over the union a nd connect the 
rack to the carrier. 
Tig hten the rack securing nut and manually slide 
the roof ful ly rearwards. 
Position the rack tube into the guide, close the 
clamp, align the mounting bracket assemble and 
tighten the clamp fixings. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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BODY 

Position the rack tube end sections and secure the 
tube with tie wraps and tape. 
Position the rack tubes for fitting the motor, man
ually close the roof, ensure that the carriers a re 
fu lly forward, refit the roof motor. 
Further fitting is the reversal of the disassembly 
procedure. 

SUDING ROOF - MOTOR DRIVE GEAR 

RENEW 76.82.44 

Remove sliding roof flange finisher 76.82.23. 
Remove sun visor vehicle set 76. 1 0. 17. 
Remove cantrai l  crash rol l  left a nd right hand 
76.13. 1 0. 
Remove sliding roof motor 86.76.0 1 .  
Remove d rive gear from the sliding roof motor. 
Fitting is the reversal of this process, ensuring that 
the replacement gear is coated with grease priorto 
assembly. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Front Suspension 
Brake caliper to carrier 37-40 Nm 
PAS feed and return pipes to rack 79-23 Nm 
Shock absorber to upper mounting 35-43 Nm 
Wheel nut (steel wheel) 65-85 Nm 
Wheel nut (alloy wheel) 88-702 Nm 

Bonnet and Door 
Bonnet lock to body 7.5-70.25 Nm 
Bonnet lock release handle to body 7-70 Nm 
Bonnet hinge to body 25-33 Nm 
Bonnet hinge to bonnet 25-33 Nm 
Door glass clamping strip to door 7-70 Nm 
Door glass regulator and slide channel to 
door 7-70 Nm 
Door handle to door 3.5-4.5 Nm 
Door lock to door 7-70 Nm 
Drip moulding to body 2-4 Nm 
Set screw front and rear lower frame fixing to 
door 7-70 Nm 
Set screw front and rear upper frame fixing 
to door 7-70 Nm 
Striker pin to 'B' post 24-30 Nm 
Bumper beam to bumper bracket (Non Feder
al) 4D-50 Nm 
Bumper beam to bumper strut (Federal) 
39-50 Nm 
Bumper mounting brackets to body (Non 
Federal) 23-27 Nm 
Bumper to body inner (Federal) 23-27 Nm 
Bumper to bumper bracket (Non Federal) 
4D-50 Nm 
Bumper to body inner (Non Federal) 
23-27Nm 
Bumper mounting struts to body (Federal) 
23-27 Nm 
Bumper front blade to beam 5-7 Nm 
Bumper side blades to beam 5-7 Nm 

August 92 

TORQUE FIGURES 

Bumper quarter blade to quarter bumper 
5-7 Nm 
Guide block to mounting bracket 3.5-4. 75 Nm 
Mounting bracket guide block to body 
7.5-70 Nm 

Luggage Compartment and Petrol Cap 
Screw, clamp to spare wheel 73-76 Nm 
Petrol cap latch fixing nut to latching bolt 
2-3 Nm 
Finisher to luggage compartment lid 5-7 Nm 
Jack to mounting bracket 7-74 Nm 
Latch to luggage compartment lid 7-70 Nm 
Lock to luggage compartment lid 5-7 Nm 
Striker to luggage compartment rear panel 
7-70 Nm 

Seat 
Seat buckle to seat frame 27. 7 Nm 
Seat runners to floor 36.5 Nm 

Fascia 
'B' post securing screws 2-4 Nm 
Fascia bracket screw 7-70 Nm 
Fascia centre to air conditioning unit strut 
22-28 Nm 
Fascia support bracket to 'A' post 22-28 Nm 
Fascia to side bracket 75-78 Nm 
Strut to centre fascia fixing 5-7 Nm 
Strut to fascia end 7-70 Nm 
Cruise control module to glove box mount
ing plate 2.7-6.8 Nm 
Glove box mounting plate to glovebox 2-4 
Nm 

Sliding Roof 
Outer seal retainer 2-3 Nm 
Plate and lifting block to bracket 2.3-3.4 Nm 
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HEATING AND VENTILATION 

HEATING AND VENTILATION SYSTEM DESCRIPTION 

Heater Control Module 

The Heater Control Module (HCM) is located on the right hand side of the heater unit. 
A digita l micro-processor within the HCM receives data signals from operator control led switches. 
Com parison of these signals with those returned from system tem peratu re sensors and feedback de
vices results in the appropriate output voltage changes needed to vary blower motor speed, flap posi
tion and those solenoids which respond to operator selected temperature demand. 
The HCM is a non servicable item but may be interrogated for system test. Care must be exercised when 
connecting test eq ui pment, the HCM may be irreparably damaged shou ld any ofthe test pins be shorted 
or bent. 

2 

3 ,, )------..-.... 

4 � 

5 

6 

7 

23 

L 
1 8  

1 7  

11--------1 1 ' 1 6  
Jr-----I I ' 1 5  

1--------11· 1 4 
1--------11 · 1 3  

8 9 1 0  1 1  1 2  JBO ':>73 

1 .  Heater Control Module (HCM) 
2.  Differential tem peratu re control 
3. Tem perature control 
4. Blower motor switch 
5. Ambient tem perature sensor 
6. Motorized In car te mperature aspirator 
7. Solar sensor 
8. Coolant tem perature switch 
9. Lower flap feedback potentiometer 

1 0. Upper flap feed back potentiometer 
1 1 .  LH blower motor feedback 
1 2 . RH blower motor feedback 

1 3. High speed relay 
1 4. High speed relay 
1 5 . Blower motor 
1 6. Blower motor 
17 .  Lower flap servo motor 
1 8. Upper flap servo moto r 
1 9. Defrost vacu um solenoid 
20. Auto recirculation vacuum solenoid 
2 1 .  Centre vent vacuum solenoid 
22.  Water valve vacuum solenoid 
23. Manual recirculation vacuum 

solenoid (not connected to HCM) 

Note: Items 1 9,20,2 1 ,22 are encased in a single u nit which is non serviceable 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• HEATING AND VENTILATION 

Temperature Distribution. 

The heating and ventilation unit case (Fig. 1 )  consists ofth ree sections, the rear of which, in  air condition
i ng systems, contains an evaporator. The front section, which consists of two parts, contains the heater 
matrix and rotary flaps. The lower outlets, which di rect airto footwel l  or rear com partment, are remove
able. 
Temperature variation within the car is achieved by incoming air passing through, or bypassing the 
heater matrix. 
The rotary flaps are opened or closed by servo motors, as directed by the control system. Flap position 
information is relayed to the control u nit by feed back potentiometers. 

J80 0?4 

Fig. 1 
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HEATING AND VENTILATION • 
Control Panel 

The Control Panel (Fig .1 ) contains: Fa n speed I defrost rotary switch, Demist mode button, Temperature 
differential slider, Temperature rotary control, Ram, Manual and Recirculation mode buttons. The con
trol panel relays information to the electronic control modu le. 

The FAN SPEED CONTROL rotary switch controls airflow from the blower motors. The switch has five 
positions: OFF, LOW, MED, HIGH and DEFROST. In the OFF position the system is not operational, how
ever, a residual signal to the (HCM) ensures that the blower flaps are closed, thus preventing outside 
air from entering the vehicle. Information rega rding selection by the control switch of LOW, NORM and 
HIGH fan speeds is relayed to the HCM. Sig nals are a lso relayed to the HCM from the temperature sen
sors and various feedback circuits. Fan speed is steplessly controlled by the HCM, with in the ranges 
MED and LOW. When DEFROST is selected the fans operate at maximum speed, front screen vents open 
ful ly, lower flaps close fu l ly and maxi mum output is di rected to the wi ndscreen (there may be a delay 
of up to 30 seconds from selection to excecution of this function). 

The DEM IST mode button, when pressed, causes air flow to the front screen whilst retaining normal 
system operation. 

The FACE LEVEL sliding control is used to vary the temperature offace vent distri buted airto that of foot
wel l  del ivered air. 

The TE MPERATU RE ROTARY CONTROL is used to pre set the in car heat level in either 'automatic' or 
'manual' mode. There are two temperatu re sensors located in  the system, exterior am bient and in-car 
sensors. 
An input voltage is supplied to the sensors from AC4-13 of the control mod ule. The temperature sens
ing signa l from the sensors is transmitted to the control module via AC4-4 and AC2-4 respectively. The 
sensors are semi-conductor devices which provide a voltage output proportional to the sensed temera
ture. In 'manual' mode the output tem peratu res and fan speed setti ngs are oprator selected, the tem
perature sensors being inoperative. 

When pressed, the RAM MODE button, causes the system to operate in a manual mode without the as
sistance of the fans and overrides the selection of the RECI RCU LATION mode. 

When engaged, with the tel l  ta le lamp lit, the MAN UAL MODE faci l ity provides operator selection of fan 
speed and cabi n temperature; Therefore, cabin tem perature wi l l  not be thermostatical ly corrected to 
a predetermined level via the system sensors. 
Automatic temperature control is resumed when the button is pressed and the tel l  tale lamp is unl it. 

RECI RCU LATION mode closes a l l  exterior vents and flows only that air which is in the vehicle. This selec
tion overrides the RAM fu nction but is cancel led when the ignition is turned off. The system then reverts 
to the RAM mode. 

[0 ] :1- °C 
DEMIST I (O �) (o RAM ) -;,1 (0 MANUAL 1 

J 80 · 07 5  
Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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HEATING AND VENTILATION 

Solar Sensor 

To compensate for the heati ng effect of the sun 
within the car, a solar sensor (Fig. 1) is fitted into the 
system to reduce interior temperatures by lower
ing the heating system air outlet tem peratures. 
This sensor is a photo transistor whose sensi ng 
voltage varies with am bient light levels. An input 
is supplied to the sensor from AC4-1 3  of the HCM . 
The sensing voltage from the sensor is then fed 
back into the HCM via AC4-6. This unit is pa rt ofthe 
Solar / Alarm sensor module and is not serviceable 

Blower Motor Speed Control 

Heatsink assemblies are mounted i n  the outlets of 
the blower motor units and consist of: Interferance 
su ppressor, and feedback isolation diodes and 
power transistor. The units are fed via an ig nition 
switch controlled fuse and an isolation relay which 
is mounted within the blower motor assembly. 
On al l  fan speeds except high and defrost, the 
negative ci rcuit for the fan motor is via the power 
transistor and the HCM. The feed back diode en
ables the HCM to sense the voltage at the negative 
side of the fan motor and so calculate the fan 
speed. With the fan motor switched to high, the 
high speed relay is energised giving the motor 
negative circuit a direct path to earth via the relay 
contacts. 

Vacuum System 

The vacuum supply to the five solenoids in the sys
tem is from the engine in let manifold via a reser
vior a nd non return valve . 
The vacuum solenoids are located beneath the 
heater assembly. 
Components operated by the solenoids are: 

1 .  Defrost / Demist flaps which are held closed by 
vacuum, are fed by a green vacuum supply 
tube. 

2. Recirculation / Fresh air flaps which are held 
closed by vacuum, are fed by a blue vacuum 
supply tube. 

3. Centre vent, which is opened by vacuum, isfed 
by a black vacuum supply tube. 

4. Coolant valve which is closed by vacuum and 
is fed by a red vacuum supply tube. 

5. Manual recirculation flap is fed by a white vac
uum supply tube. 

�: Items 1 to 4 (Fig.2) are i nteg rated. Item 5 
(Fig. 3) has no connection to the HCM. 

The vacuum supply to item 1 is restricted to reduce 
operating noise. 
Items 2 & 3 are restricted to damp the system and 
to avoid hunting. ( Recirculation a nd centre vent 
flaps can take up to 30 seconds to change state). 
Items 4 & 5 are un restricted. 

Fig. 1 

J80 ·0 8 5  
Fig. 2 

Fig. 3 J82 1 15  

_
A
_
U
_
9
_
ust
_
9
_
2 
_____ F_O_'_TO_"..;,Q_Ue_F_ig:;.u_'_es_s_e_e_s_ec_tl_·on_�-�-n-�-;-e-Tc-a-bl-e-a-t t-h-e _en_d_o_'_th_is_s_ec_tio_n _______ --lmD 



HEATING AND VENTILATION 

Coolant Temperature Switch 

A coolant tem perature switch (Fig. 1 )  is fitted to the 
heater matrix in let pipe. Its contacts are open at 
temperatu res below 30De, and prevents fan oper
ation unti l engine coolant has reached this level. 
This condition is overridden when defrost is se
lected. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
80 - 6  
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• HEATING AND VENTILATION 

This fu nctiona l check flow chart is provided as a si mple system va lidation and is structured to augment 
the Jaguar Diagnostic System (JDS). 
Note that some fla p operations may take 30 seconds to execute. This is normal and is due to vacuum 
system damping. 

ign. to aux: 
Select low fan, 
manual, mid 

temp, mid face 
level 

OK I. _ _ _ _ _ _ _ _ _  _ 

Select defrost: Fan 
speed steady at high, 
all air at screen and 

dash end 

Select manual 
recirculation 

(state lamp on). 
Solenoid cl ick? 

OK 

Deselect manual 
recirculation, 

(state lamp off) 

Select temferature 
approx 21 Celsius 

& mid face level 

OK 

Continued on next page 

YES 
Al l vents 

open 

Warm engine YES up thorough ly, stop "'---f Fans may start and 
engine and revert to stop or not start at al l 

aux. 

Select high 
fan speed 

Reslect low fans 

Deselect demist. 
(State lamp off) 

Start engine and 
run to normal 
temperature 

YES 

YES 

Slowly select 
fu l l cooling 

Select demist 
(state lamp on). 
Solenoid click? 

Select: Manual, 
mid temp, med 
fans, demist off, 
manual recirc off 

Select max temp 
and min face level 

YES 

NO 

YES 

Fan starts after 
3 seconds 

Select med. 
fans speed 

Solenoids switch: 
1 st centre vent, 
2nd water valve: 
Check operation 

in order 

OK 

Reselect mid 
temperature 
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HEATING AND VENTILATION 

Contin ued from previous page 

Select auto temp 
control 

(state lamp on) . 
Al low in-car temp 

to stabil ize. 

Select Ram. 
(State lamp on?) 

Manual state 
lamp on? 

Deselect Ram 
and al low system 

to stabil ize 

Apply gentle heat 
source to in-car 

temperature sensor 

Select min .  
temperature 

Select manual recirc. 
(state lamp off). 

Blower flaps to fresh ,.----1 
air position .  (This 
may take 30 secs). 

Select Ram. (Ram 
and manual 

lamps on) Manual 
recirc. lamp off 

Select manual recirc. 
(state lamp on). 
Blower flaps go 
rapidly to recirc. 

position? 

Deselect Ram. 
(State lamp off) 

Select manual 
recirc. (Ram 
and manual 
lamps off) 

System check 
now complete: 
System good. 

For Torque Figures see Section 06 and the Table at the end of this Section 
80 - 8  

Select demist 
(state lamp on) . 
Air from screen 

vents? 

Deselect demist 
(state lamp off). 
Screen vents cut 
off? Leak check 

vents. 

OK 

YES 

Select Ram. 
(State lamp on) 
(Manual lamp 

on) 
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HEATING AND VENTILATION 

BLOWER MOTOR HIGH SPEED RELAY 
(LEFT HAND SIDE) 

BLOWER MOTOR HIGH SPEED RELAY 
(RIGHT HAND SIDE) 

BLOWER MOTOR ISOLATION RELAY 
(LEFT HAND SIDE) 

BLOWER MOTOR ISOLATION RELAY 
(RIGHT HAND SIDE) 

RENEW, HIGH SPEED LHS 
RENEW, HIGH SPEED RHS 
RENEW, ISOLATION LHS 
RENEW, ISOLATION RHS 

Disconnect battery earth lead. 
Remove the RH side dash li ner. 

80. 1 0.39 
80.1 0.40 
80. 10.41 
80. 1 0.42 

On LH drive only, remove lid and g love box. 
Displace splice box from blower mounting bracket 
Disconnect the vacuum actuator l ink arm and open 
flap (1 Fig. 1 ). 
Remove the Isolation relay (2 Fig. 1 )  or High Speed 
relay (3 Fig. 1 )  as required. 
Fitting is the reversal of this procedure. 

Nale.: I l lustration shows RH side; LH is symmetri
cally opposite. 

Fig. 1 
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HEATING AND VENTILATION 

LOWER SERVO MOTOR FEEDBACK 
POTENTIOMETER 

UPPER SERVO MOTOR FEEDBACK 
POTENTIOMETER 

RENEW, LOWER 
RENEW, UPPER 

Disconnect battery earth lead. 
Remove the LH side dash l iner. 

80.1 0.43 
80.1 0.44 

On RH drive only, remove lid and glove box. 
Remove, as required, upper (1 Fig. 1 ), or lower 
(2 Fig. 1 ), potentiometer mounting plate screws 
Disconnect multi-plug con nector and remove the 
appropriate potentiometer assembly. 
Fitting is the reversal of this proced ure. 

UPPER FLAP SERVO MOTOR & GEARBOX 
(FOR USA SEE 82.20.62) 

RENEW 

Disconnect battery earth lead. 
Remove the RH side dash l iner. 

80.1 0.45 

On LH drive on ly, remove lid and g love box. 
Displace the motor assembly (Fig. 2). 
Disconnect mUlti-plug connector. 
Remove the motor assembly. 
Fitting is the reversal of this proced ure. 

LOWER FLAP SERVO MOTOR & 
GEARBOX 

RENEW 

Disconnect battery earth lead. 
Remove the RH side dash l iner. 

80.1 0.46 

On LH drive only, remove l id and g love box. 
Remove fixi ngs and displace Heater Control Mod
u le (1 Fig. 3). 
Displace the motor assembly (2 Fig. 3). 
Disconnect multi-plug connector. 
Remove the motor assembly. 
Fitting is the reversa l of this proced ure. 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
80 - 1 0 
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HEATING AND VENTILATION 

COOLANT TEMPERATURE SWITCH 

RENEW 80. 1 0.5 1 

Disconnect battery earth lead. 
Remove the passenger dash liner RH d rive 
or d rivers dash liner LH drive. 
Disconnect the switch supply cables and remove 
coolant switch (Fig. 1 ). 
Fitting is the reversal of this procedure. 

HEATER CONTROL MODULE (HCM) 

RENEW 

Disconnect battery earth lead. 
Remove the RH side dash liner. 

80.1 0.52 

Remove control module securing screws. (Fig. 2).  
Displace the control module. 
Note position and disconnect mUlti-plug con
nectors. 
Remove the control mod ule. 
Fitting is the reversal of this procedure, ensuring 
that multi-plugs are secu re. 

AMBIENT TEMPERATURE SENSOR 

RENEW 

Disconnect battery earth lead. 
Remove the driver side dash l iner. 

80.1 0.53 

On LH drive only, remove lid and g love box. 
Remove RH blower motor assembly. 
With blower motor on a bench, release sensor 
from flap securing clip (1 Fig. 3). 
Release sensor to flap securing scews and remove 
ambient temperature sensor (2 Fig. 3). 
Fitting is the reversal of this proced ure. 

/ 

���-�-�-��/ / 

Fig . 1 
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Fig. 2 

Fig. 3 
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HEATING AND VENTILATION 

MOTORIZED IN-CAR ASPIRATOR 

RENEW 

Disconnect battery earth lead. 
Remove LH side dash l iner. 

80.10.54 

Displace ECM cover assem bly from footwel l  d uct 
and disconnect sensor multi p lug. 
With ECM cover removed from vehicle, release 
sensorto wi re frame fixing screw (1 Fig. 1 )  and un
screw i nlet cover (2 Fig. 1 ). 
Remove in car temperature sensor. 
Fitting is the reversal of this proced ure. 

ASSEMBLY SOLAR & ALARM SENSOR 

RENEW 80.10.55 

Disconnect battery earth lead. 
Carefully prise the assembly solar / alarm sensor 
from fascia (Fig. 2). 
Disconnect sensor mUlti-plug connector and re
move sensor assembly. 
Fitting is the reversal of this procedure. 

Note: This unit is NOT serviceable. 

VACUUM BLOCK - (DEFROST I AUTO RE
CIRCULATION I CENTRE VENT I WATER 
VALVE.) 

RENEW 80. 10.56 

Disconnect battery earth lead. 
Remove the passenger dash liner RH d rive, or 
d river side dash l iner LH drive. 
Remove: Centre console ash tray, Fi nisher, Veneer 
panel, Radio console, Fascia centre veneer panel 
and Centre fascia vent. 
Remove centre console. 
Remove bracket securing dash l iner/LH footwell 
outlet duct. 
Displace LH footwel l  and rea r outlet ducts. 
Using a suita ble pin punch, remove and discard 
outlet duct retaining rivets. 
Disconnect electrical harness and securing screw 
from valve block. 
Sl ide valve b lock rearward, disconnect vacuum 
manifold and remove unit (Fig. 3). 
Fitting is the reversal of th is proced ure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• HEATING AND VENTILATION 

MANUAL RECIRCULATION VACUUM 
VALVE 

RENEW 80.10.57 

Disconnect battery earth lead. 
Remove the drivers dash l iner RH d rive, or passen
ger dash liner LH drive. 
Move for access, footwell outlet duct, disconnect 
aspirator mulitplug and remove duct. 
Release fixings and displace Recirculation valve 
(Fig. 1 ). 
Note colours and positions of vacuum pipes and 
remove valve. 
Fitting is the reversal of this proced ure. 

VACUUM RESERVOIR TANK (HEATER 
CONTROL) 

RENEW 80.10.59 

Disconnect battery earth lead. 
With front of the vehicle raised, remove RH front 
wheel. 
Remove wheelarch l iner ensuring that sealing 
foam is not damaged. 
Remove vacuum tank upper fixing and displace 
from lower location (Fig. 2) .  
Disconnect vacuum pipe and remove vacuum 
tank. 
Fitting is the reversal of this proced ure. 

DEMIST DUCT I FLAP ASSEMBLY 

RENEW, VEHICLE SET 

RENEW, RH OR LH SIDE 

Disconnect battery earth lead. 
Remove RH and LH side dash liners 
and closing panels. 
Remove steering wheel. 

80.15.02 

80.15.03 

Remove the glove box lid and glove box. 
Remove fascia centre veneer panel and centre vent 
outlet. 
Remove for access fascia assembly. 
Remove assembly solar / a larm sensor. 
With fascia assembly on a bench, remove demist 
g ril le; duct/flap assy securing screws, RH / LH, (Fig. 
3) or both as required. 
Invert the fascia for access. 
Remove actuator vacuum pipe and remove demist 
duct, RH / LH, or both as required (Fig. 4). 
Fitting is the reversal of this procedure. 

Fig. 1 

Fig. 2 

Fig. 3 
J8 J-8BU 

Fig. 4 
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HEATING AND VENTILATION 

CENTRE VENT FLAP ASSEMBLY 

RENEW 

Disconnect battery earth lead. 
Remove RH and LH side dash l iners 
and closing panels. 
Remove steering wheel .  

80.15.24 

Remove the glove box l id and glove box. 
Remove fascia centre veneer panel and centre vent 
outlet. 
Remove fascia assembly from vehicle and place on 
a bench. 
Remove centre vent flap securing screws (1 Fig. 1 ). 
Disconnect centre vent vacuum pipe from actuator 
and pul l  throug h the g rom met. 
Remove centre vent flap assembly (2 Fig. 1 ). 
Fitting is the reversal of this proced ure. 

CENTRE FASCIA VENT OUTLET 

RENEW 

Disconnect battery earth lead. 
Remove fascia centre veneer panel. 
Remove the ventilator outlet (Fig. 2). 
Fitting is the reversal of this proced ure. 

DASH SIDE VENT OUTLET 

RENEW, RIGHT HAND SIDE 

RENEW, LEFT HAND SIDE 

Disconnect battery earth lead. 

80.15.48 

80. 15.49 

80. 15.50 

Carefully prise out and remove, veneer panel. 
Rotate vent outlet downwards to its fu l l  extent ( 1  
Fig. 3) a n d  apply pressure until retaini ng clips free. 
Remove vent outlet RH or LH (2 Fig. 3). 

Nme: I l l ustration shows RH side, LH is symmetri
cal ly opposite. 

Fitting is the reversal of this proced ure. 

Fig. 1 

Fig. 2 

Fig .  3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• HEATING AND VENTILATION 

CENTRE FASCIA VENT FLAP ACTUATOR 

RENEW 80.1 5.51 

Disconnect battery earth lead. 
Remove driver and passenger side dash l iners 
and closing panels. 
Remove steering wheel. 
Remove the glove box lid and glove box. 
Remove fascia centre veneer panel and centre vent 
outlet. 
Remove for access fascia assem bly and centre vent 
(see 80. 15.24). 
Remove actuator securing nuts and flap pivot pin. 
Disconnect the vacuum pipe and remove actuator 
(Fig. 1 ). 
Fitting is the reversal of this proced ure. 

DEMIST FLAP ACTUATOR RH OR LH 

RENEW 80.15.52 

Disconnect battery earth lead. 
Remove driver and passenger side dash liners 
and closing panels. 
Remove steering wheel. 
Remove the glove box lid and glove box. 
Remove fascia centre veneer panel a nd centre vent 
outlet. 
Remove for access fascia assembly. 
Remove assembly solar / alarm sensor. 
With fascia assembly on a bench, remove demist 
gri l le a nd d uct RH or LH (see operation 80. 1 5.02 ). 
I nvert the fascia for access. 
Remove actuator securing screws (Fig. 2) and flap 
pivot pin RH or LH 
Remove fla p  actuator. 
Fitting is the reversal of this proced ure. 

DEMIST OUTLET GRILLE RH OR LH 

RENEW 80.15.53 

Disconnect battery earth lead. 
Carefully prise the assembly solar / alarm sensor 
from fascia . 
Remove the screw securing the outlet gri l le 
RH or LH. (1 Fig. 3) 
Lift outlet gri l le assembly at both ends equally with 
the aid of a broad, thin section lever at the ' A: pil lar 
end. Care m ust be taken not to damage the fascia 
surface. E ither the retaining clip (2 Fig. 3) or its 
socket wi l l  disengage with the vent (replace the clip 
u pon reassembly). 
Disconnect loudspeaker m ultiplug. 
Remove loudspeaker assembly from outlet gril le. 
Fitting is the reversal of this proced ure. 

Fig. 1 

J80-086 

Fig. 2 

Fig. 3 
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HEATING AND VENTILATION 

LUGGAGE COMPARTMENT VENTILATOR 
OUTLET RH OR LH 

RENEW 80.15.66 

Disconnect battery earth lead. 
Remove rear lamp interior cover. 
Displace luggage com partment side tri m. 
From underside of veh icle and inside exhaust aper
ture, release ventilator securing ta ng. 
Remove ventilator outlet into luggage compart
ment (Fig. 1 ) . 
Fitting is the reversal of this proced ure, noting that 
a new gasket shou ld be fitted. 

HEATER MATRIX FEED PIPE GASKET 

HEATER MATRIX RETURN PIPE GASKET 

HEATER MATRIX PIPE GASKET SET 

RENEW, FEED 
RENEW, RETURN 
RENEW, SET 

Disconnect battery earth lead. 
Drain coolant. 
Remove LH side dash l iner. 

80.20.02 
80.20.03 
80.20.04 

Remove the g love box lid and glove box - RH drive 
only. 
Disconnect coolant temperature switch cables ( 1  
Fig. 2).  
Remove the matrix housing securing screwS,re
move housi ng halves. (2 Fig. 2).  
Displace foam pad. 
Remove pipe securing screws and displace pipes 
(Fig. 3). 
Remove 'Q' rings. 
Fitting is the reversal of this proced ure, 
replace 'Q' ri ngs, fi l l  and bleed cooling system in 
accordance with 26. 1 0.01 . 

BLOWER MOTOR ASSEMBLY DRIVER'S 
SIDE 

RENEW 

Disconnect battery earth lead. 
Remove RH side dash l iner. 
Remove footwel l  air d uct 

80.20.1 1  

Remove pliable trunking retaining clip a nd dis
p lace trunking. 
Cut and remove brake switch harness strap. 
Disconnect vacuum pipe from the actuator. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• HEATING AND VENTILATION 

Remove relays / harness from blower mounting . 
Disconnect cable harness multi-plug. 
Remove bolts securing the motor assembly 
and remove assembly (Fig. 1 ) . 
Remove the gasket and trunking from the blower 
motor assembly and place assembly aside. 
Fitting is the reversal of this procedure, noting that 
a new gasket should be used and the blower motor 
bolts should not be fully tightened u ntil a l l  con nec
tions are made. 

BLOWER MOTOR ASSEMBLY 
PASSENGER'S SIDE 

RENEW 

Disconnect battery earth lead. 
Remove LH side dash l iner. 
Remove lid a nd glove box. 

80.20. 12 

Remove relays / modules: Front screen heaters, In
terior lamps: Door / mirror / heater / sta rter mod ule 
Remove Central Control Module (CCM) and 
mounting bracket. 
Remove relay base and spl ice box from blower 
motor mounting bracket. 
Disconnect cable multi-plug, actuator vacuu m  
pipe a n d  pliable trunking. 
Remove the blower motor assem bly (Fig. 2). 
Remove the gasket and tru nking from the blower 
motor assembly. 
Fitting is the reversal of this proced ure, 
noting that a new gasket should be used and the 
b lower motor bolts should NOT be fu l ly tightened 
u ntil a l l  connections are made. 

HEATER MATRIX 

RENEW 

Disconnect battery earth lead. 
Drain coolant. 
Remove the LH side dash liner. 
Remove g love box lid and g love box. 

80.20.29 

On Left hand drive vehicles only- Remove steeri ng 
column to gearbox tunnel stay. 
Remove the matrix pipe gaskets (see operation 
80.20.04). 
Remove matrix (Fig. 3). 
Remove the foam stri p from matrix. 
Fitting is the reversal of this proced ure. 
Fi l l  and b leed cool ing system, see 26. 1 0.01 . 

Fig. 1 

Fig. 2 

Fig. 3 

_________ F_o_r_To_'...;.Q_ue_F...;i9;..u_r_es_s_e_e_Se_c_ti_on_06_B_n_d_th_e_Tc_B_bl_e_B_t t_he_en_d_o_'_th_is_S_ec_tio_n _______ --!lll�::��!:·:I:�!I:::r::l:.I·;llllllil· 
August 92 80 - 1 7 





., 

August 92 

TORQUE FIGURES 

Blower assembly to bulkhead 6-10 Nm 
Hose clips 2.5-3.5 Nm 
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AIR CONDmoNING 

Please read sections WORKING PRACTICES and CLIMATE CONTROL SYSTEM INTRODUCTION, before 
carrying out any repair or investigation operations. 

CONTENTS 

DESCRIPTION OPERATION OPERATION PAGE 
NO NO 

AIR CONDITIONING CONTROL MODULE (A I CCM) . .  DESCRIPTION . . . . .  82. 20.65 . . . . . .  82-07 
AIR CON DITIONING CONTROL MODULE (A I CCM) . .  RENEW . . . . . . . . . . .  82. 20.65 . . . . . .  82-3 1 
AM BIENT TEM PE RATURE SENSOR . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  82.20.02 . . . . . .  82-29 
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BLOWER M OTOR HIGH SPEED RE LAY RH SiDE . . . . .  RENEW . . . . . . . . . . .  82.20.59 . . . . . .  82-30 
BLOWER M OTOR ISOLATION RELAY LH. SIDE . . . . .  RENEW . . . . . . . . . . .  82. 20.73 . . . . . .  80-3 1 
BLOWER MOTOR ISOLATION RELAY R.H. SiDE . . . . .  RENEW . . . . . . . . . . .  80. 10.74 . . . . . .  80-3 1 
BLOWER M OTOR SPEED CONTROL . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  80-05 
CE NTRE VENT FLAP ACTUATOR . . . . . . . . . . . . . . . . . " RENEW . . . . . . . . . . . 82.20.41 . . . . . .  82-29 
CENTRE VENT FLAP ASSEMBLY . . . . . . . . . . . . . . . .  ' "  RENEW . . . . . . . . . . . 82.20.37 . . . . . .  82-29 
CHARGE RECOVERy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PROCEDU RE . . . . . . . . . . . . . . . . . . . . . .  82-1 9 
CLIMATE CONTROL SYSTEM 6 CYL. ENGINE . . . . . . .  I NTRODUCTION . . . . . . . . . . . . . . . . . . .  82-04 
COM PRESSOR 6 CYL. ENGINE . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  82. 1 0.20 . . . . . . 82-22 
COM PRESSOR LESS CLUTCH 6 CYL. E N GINE . . . . . . .  RENEW . . . . . . . . . . . 82. 1 0. 1 9  . . . . . .  82-2 4 
COM PRESSOR CLUTCH FIELD COIL . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  82. 10.25 . . . . . .  82-26 
COM PRESSOR CLUTCH FRONT PLATE . . . . . . . • . . . " RENEW . . . . . . . . . . .  82. 1 0.08 . . . . . .  82-2 1 
COM PRESSOR DRIVE BELT 6 CYL. ENGINE . . . . . . . . .  ADJUST . . . . . . . . . .  82. 1 0.01 . . . . . .  82-2 1 
COM PRESSOR DRIVE BELT 6 CYL. ENGINE . . . . . . . . .  RENEW . . . . . . . . . . .  82. 1 0.02 . . . . . .  82-2 1 
COM PRESSOR FRONT OIL SEAL . . . . . . . . . . . . . . . . . " RENEW . . . . . . . . . . .  82. 1 0.1 1 . . . . . .  82-23 
COM PRESSOR LUBRICATING OIL . . . . . . . . . . . . . . . . . .  ADD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82-1 9 
COM PRESSOR PULLEY BEARING . . . . . . . . . . . . . . . . . .  RE NEW . . . . . . . . . . . 82. 1 0. 1 0  . . . . . .  82-22 
CON DENSER 6 CYL. ENGINE . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 82. 1 5.07 . . . . . .  82-27 
CONTROL PANEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  82-07 
COOLANT TEMPERATU RE SWITCH . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . . 80-06 
COOLANT TE MPERATURE SWiTCH . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  82.20.7 1 . . . . . .  80-3 1 
DEM IST DUCT I FLAP ASSE MBLY - VEH ICLE SET ' "  RENEW . . . . . . . . . . . 82. 20.46 . . . . . .  80-30 
DE MIST DUCT I FLAP ASSEM BLY - RH OR LH . . . . . .  RENEW . . . . . . . . . . .  82.20.47 . . . . . .  80-30 
DEMIST FLAP ACTUATOR RH OR LH . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  82.20.42 . . . . . .  82-29 
DEMIST FLAP ACTUATOR VEHI CLE SET . . . . . . . . . . " RENEW . . . . . . . . . . . 82.20.48 . . . . . .  82-29 
DE MIST OUTLET GRILLE RH OR LH . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 82.20.43 . . . . . .  82-29 
DEMIST OUTLET GRILLE VE HICLE SET . . . . . . . . . . .  " RENEW . . . . . . . . . . . 82.20.44 . . . . . .  82-29 
EVAPORATOR TEM PERATU RE SENSOR . . . . . . . . . . . .  RENEW . . . . . . . . . . .  82.20.64 . . . . . .  82-30 
EVAPORATOR UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " RENEW . . . . . . . . . . . 82.25.20 . . . . . .  82-33 
EXPAN SION VALVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 82. 25.0 1 . . . . . .  82-32 
FLAP SERVO MOTOR & GEARBOX - LOWER . . . . . . .  RENEW . . . . . . . . . . .  82.20.63 . . . . . .  82-30 
FLAP SE RVO M OTOR & GEARBOX - UPPE R . . . . . . . .  RENEW . . . . . . . . . . . 82.20.62 . . . . . .  82-30 
GENERAL SPECIFICATIONS 6 CYL. ENGINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82-03 
HANDLING LU BRICATING OIL . . . . . . . . . . . . . . . . . . . . .  PROCEDURE . . . . . . . . . . . . . . . . . . . . . . 82-06 
HAN DLING REFRIGERANT . . . . . . . . . . . . . . . . . . . . . . . .  PROCEDURE . . . . . . . . . . . . . . . . . . . . . . 82-05 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AIR CONOmONING 
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• AIR CONDITIONING 

GENERAL SPECIFICATIONS FOR 6 CYLINDER ENGINE INSTALLATION 

REFRIGERANT. 

Designation Charge weight Manufacturer and Type 

HFC 134A 1 1 27 to 1 1 73 g ICI Klea. 
or equivalent 

COMPRESSOR. 

Type & model Configu ration Manufacturer 

SD - 7 H 1 5  781 2 7 Cyl inder Sanden 
1 55 cm3 per revolution 

COMPRESSOR LUBRICATION. 

Designation System capacity Manufacturer and type 

Polyalkylene glycol (PAG) 1 20 - 1 50 ml Sanden SP 20 

STANDARD FOR RECOVERY I RECYCLE I RECHARGE EQUIPMENT. 

Feature 

Recovery rate 
Cleaning capabil ity 

Oi l  separator 
Moisture indicator 
Vacuum pump 
Fi lter 
Charge 
Hoses 
Charge pressure 

COMPRESSOR BELT TENSION. 

Type 

Vee belt 

Burroughs method 

Clavis method 

Requirement 

0,0 1 4  - 0,062 m3 t min. ( 1 ,36 kg in  20 minutes) 
1 5  parts per mi l l ion (ppm) moisture; 4000 ppm 
oi l; 330 ppm non condensable gases in air 
With hermetic compressor and automatic oil return 
Sight g lass type, sensitive to 1 5  ppm minimum 
2 stage 0,07 - 0,1 27 m3 t min.  
Replaceable with moisture indicator 
Selectable charge weight and automatic delivery 
Dedicated HFC 134A port connections. 
Heating element to increase pressure 

Condition and Range 

All figures apply to a cold belt 

New belt 578 to 623 N 
If tension is below 356 N, reset at 51 1 to 534 N 
New belt 1 50 Hz 
If tension is below 1 1 0 hz, reset at 135 Hz 
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AIR CONDITIONING • 
CLIMATE CONTROL SYSTEM INTRODUCTION 

The climate control system fitted to 1 993 Model Year Saloons has many features which make it u nique. 
These differences demand changes to system mai ntenance and rectification worki ng practices. 

Feature: 

1 .  Refrigerant HFC 134A (Hyd ro fl uorocarbon), non ozone depletory. 

2.  PAG (polyalkylene glycol) synthetic compressor lubricating oi l .  

3. Dedicated and improved compressor for HFC 134A refrigerant. 

4. Quick fit I release self sealing charge and discharge ports. 

5. Mu lti stage pressure switches to control compressor and engi ne cooling fans. 

6. Low loss, nylon lined, discharge and suction hoses. 

7. Self seal ing quick connect hose coupling at the condenser union. 

8. Self seal ing quick co nnect hose coupling at the muffler (suction). 

9.  Clamp retained '0' ring seals at the expansion valve. 

1 0. Al l a luminium evaporator matrix and pi pework. 

1 1 .  Larger capacity, horizonta lly mou nted receiver I d ryer with HFC dedicated desiccant. 

1 2 . Deletion of sig ht glass. 

1 3. Electrica lly heated front windscreen (optional). 

1 4. Improved system control panel. 

System Recognition 

The following featu res will faci litate easy identification of the R1 34A system: 

1 .  Larger capacity, horizonta lly mou nted receiver I d ryer. 

2 .  Compressor clutch black finish. 

3. Large diameter, quick release charge and recovery ports. 

4. HFC 1 34A label l ing on compressor. 

5. No sight g lass. 

CAUTION: The system charge, HFC 1 34A refrigerant, is NOT compatible with any other refrigerant or 
previously fitted factory sytem (Fig. 1 ) .  
The PAG compressor lubrication oil is  NOT compatible with previously used mineral based 
oils and must be treated exactly as detailed in the following sections (Fig. 2). 

)82-)87 
Fig. 1 Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDmONING 

WORKING PRACTICES 

General 

Be aware of, and comply with a l l  health and safety requirements, whetherthey be legislative orcommon 
sense. This appl ies to conditions set both for the operator and workshop. 

Before comencing any repair  or service procedure, d isconnect the vehicle battery earth connection and 
protect the veh icle where appropriate, from dirt or damage. 

Work in a wel l  ventilated, clean and tidy area (Fig. 1 ). 

Recovery and charge equipment must comply with, or exceed the standard deta iled in  General S pecifi
cations, page 82-03 (cyl. vehicles) or page 82-38 ( 1 2  cyl. vehicles). 

Handling Refrigerant 

Wear eye protection at all  ti mes (Fig. 2). 

Use g loves, keep skin that may come i nto contact with HFC 134A covered (Fig. 2). 
Should refrigerant come into co ntact with your eyes or skin ;  Wash the affected area with cool water and 
seek medicaladvice, do not attempt to treat yourself. 

Avoid breathing refrigerant vapour, it may cause i rritation to you r  respiratory system. 

Never use high pressure compressed a i r to flush out a system. U nder certain circumstances HFC 1 34A 
+ com pressed air + a source of combustion (welding and brazing operations i n  the vic inity), may resu lt 
i n  an  explosion and the release of potentially toxic compou nds. 

HFC 134A and CFC 1 2  must never come i nto contact with each other, they wi ll  form an inseparable mix
ture which can only be d isposed of by inci neration. 

Do not vent refrigerant directly to atmosphere, always use Jaguar approved recovery equi pment. Re
member, HFC 134A is costly but recycleable. 

Because HFC 134A is fu lly recycleable it may be 'cleaned' by the recovery eq uipment and reused follow
ing removal from a system. 

Leak tests should only be carried out with an electronic analyzer which is dedicated to HFC 134A. Never 
use a CFC 1 2  analyzer or naked flame type. 

Never attempt to 'guess' the amount of refrigerant i n  a system, always recover and recharge with the 
correct charge weight. In this context do not depress the charge or d ischarge port valves to check for 
the presence of refrigerant. 

J82-384 

Fig. 1 Fig.  2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AIR CONDmONING • 
Handling Lubricating Oil 

Avoid b reathing l ubricant mist, it may cause irritation to your respi ratory system. 

Always decant fresh oi l  from a sealed conta iner and do not leave oil exposed to the atmosphere for any 
reason other than to fi l l  or empty a system. PAG oil is very hygroscopic (absorbs water) and wil l  rapidly 
become contaminated by atmospheric moisture. 

PAG oil is NOT compati ble with previously used mineral based oils and must NEVER be mixed. 

Do not reuse oil when it has been separated from refrigerant following a recovery cycle and dispose of 
the oi l  safely. 

System Maintenance 

When depressurizing a system do not vent refrigerant directly to atmosphere, always use Jaguar ap
proved recovery eq ui pment. Remem ber, HFC 134A is costly but recycleable. 

Always decant com pressor oil from a sealed container and do not leave oil  exposed to the atmosphere 
for any reason other than to fi l l  or empty a system. PAG oil  is very hygroscopic and wil l  rapidly become 
contami nated by atmospheric moisture. 

Diagnostic equi pment for pressu re, mass and vol u me should be cal ibrated reg ularly and certified by 
a third party organization. 

Plug pipes and un its im mediately after disconnection and only unplug immediately priorto connection. 
Do not leave the system open to atmosphere. 

If replacement parts are supplied without transit p l ugs and seals do not use the parts. Return them your 
supplier. 

Use extreme care when hand ling and securing aluminium fittings, always use a backing span ner and 
take special care when handl ing the eva porator. 

Keep the working area, a l l  components and tools clean. 

Use only the correct or recommended tools for the job and apply the manufacturer's torque 
specifications. 

It is not necessary to renew the receiver dryer whenever system has been 'opened' as previously ad
vised. However,if a unit or part ofthe system is left open for more than five minutes, it may be advisable 
to renew the receiver dryer. This guidance is based on U.K average hum idity levels; Therefore, locations 
with lower humidity wi l l  be less critica l to moisture contami nation of the unit. It must be stressed that 
there is not a 'safe' period for work to be carried out in: ALWAYS plug pipes and un its im med iately after 
disconnection and only unplug immediately prior to connection. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" AIR CONDITIONING �" � : . 
SYSTEM 

Air Conditioning Control Module 

The electronic control module (A I CCM )  is located on the right hand side of the heater unit. 
A digital micro-processor within the A I CCM receives data signals from operator controlled switches. 
Comparison of these signals with those returned from system temperature sensors and feedback de
vices results i n  the appropriate output voltage changes needed to vary: Blower motor speed, Flap posi
tion and those Solenoids which respond to operator selected temperature demand 
The A I CCM is  a non servica ble item but may be i nterrogated for system test. Care must be exercised 
when con necting test equipment, the A I CCM may be i rreparably damaged should any of the test p ins 
be s horted or bent. 
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1. AlC control mod ule (A I CCM) 
2. Differential temperature control 
3. Temperature control 
4. Blower motor switch 
5. Ambient temperature sensor 
6. Motorized in-car aspirator 
7. Evaporator temperature sensor 
8. Solar I alarm sensor 
9. Coolant temperature switch 

1 0. Lower flap feedback potentiometer 
1 1 . U pper flap feedback pote ntiometer 
1 2. LH Blower motor feedback 
1 3. RH blower motor feed back 

1 4. High speed relay 
1 5. High speed relay 
16. Compressor c lutch 
17.  Blower motor 
1 8. Blower motor 
1 9. Lower flap servo motor 
20. U pper flap sevo motor 
2 1 .  Defrost vacuum solenoid 
22. Auto reci rculation vacuum solenoid 
23. Centre vent vacuum solenoid 
24. Water valve vacuum solenoid 
25. Manual recircu lation vacuum solenoid 

(not connected to A I CCM 

�: Items 2 1 ,  22, 23, 24 are encased i n  a single unit which is non servicable. 
Item 6 was formerly known as the In-car tem perature sensor. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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AIR CONDITIONING " 
Temperature Distribution System 

The heating and ventilation u nit case consists ofthree sections, the front of which contains the aircondi
tion ing system evaporator. The rear section, which consists of two parts, contains the heater matrix and 
rotary flaps. The lower outlets which d irect airto footwel l  and rea r passenger com partment, are remov
able. 
Temperature variation within the car is achieved by all i ncoming air passi ng through the eva porator and 
then being directed through or around the heater matrix by rotary flaps; Fig. 1 Full heating, Fig. 2 Defrost, 
Fig. 3 Ful l  cooling, Fig. 4 B lend. 
The rota ry flaps are opened or closed by servo motors,as d irected by the control system, and flap posi
tion information is relayed to the A I CCM by feedback potentiometers. 

(Solid arrow = Hot, Li ne arrow = Cold) 

Fig. 1 Fig. 2 

Fig. 3 Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

Air Conditioning Control Panel 

The Control Panel (Fig. 1 )  contains: Fan speed I defrost rotary switch, Heated front screen button, Demist 
mode button, Tem peratu re differential slider, Tem perature rotary control, On, Max, Manual and Recircu
lation mode buttons. The control panel relays i nformation to the electronic control modu le. 

The FAN SPEED CONTROL rotary switch controls airflow from the blower motors. The switch has five 
positions: OFF, LOW, MED, HIGH and DEFROST. In the OFF position the system is not operational, how
ever, a resid ual signal to the control mod ule (A I CCM) ensures that the blower flaps are closed, thus 
preventing outside air from entering the system. Information regarding selection by the control switch 
of LOW, MED and HIGH fan speeds is relayed to the A I CCM. Signals are also relayed to the A I CCM 
from the temperature selector feedback circuits and various sensors. Fan speed is steplessly control led 
by the AI CCM, within the ranges MED a nd LOW. When DEFROST is selected the fans operate at maxi
mum speed, front screen vents open fully, lower flaps close fully and maximum output is directed to 
the windscreen (there may be a delay of up to 30 seconds from selection to excecution ofthis function ). 

HEATED FRONT SCREEN where fitted, al lows rapid screen deicing using laminated electrical heating 
elements to supplement the normal hot air  defrost mode. The elements are automatically energized 
when Defrost is selected and are ti med to switch off after approximately six minutes continuous use. 
However, the screen heater may be manually switched on or off at any time. 

The DE MIST mode button, when p ressed, causes increased air flow to the front screen. 

The FACE LEVEL TE MPERATU RE DIFFERENTIAL sliding control is used to vary the tem perature of face 
vent distributed air to that of footwell del ivered air. 

The TE MPERATU RE ROTARY CONTROL is used to pre set the i n  car heat level in either 'automatic' or 
'manual' mode. There are two temperatu re sensors located in  the system, exterior ambient and in-car 
sensors. 
An input voltage is supplied to the sensors from AC4-13 of the control mod ule. The temperature sens
i ng signal from the sensors is transmitted to the control module via AC4-4 and AC2-4 respectively. The 
sensors are semi-conductor devices which provide a voltage output proportional to the sensed temera
ture. 

When pressed, the ON button, causes the system to engage the Ai r conditioning compressorvia its elec
tromag netic clutch. 

The MA>< mode, when selected, provides fu ll air conditioning performance by setting the system to high 
fan speed and full cooling. This may be cancelled by further operation ofthe MA>< button or by pressing 
the ON button. 

When engaged, with i ndicator lamp lit, the MANUAL MODE facil ity provides operator selection of fan 
speed and in car temperature. In car tem perature wi l l  not be thermostatical ly corrected to a predeter
mined level via the system sensors. 
Automatic temperature control is resumed when the button is pressed and the indicator lamp is unl it. 

RECIRCU LATION mode closes the blower flaps and circulates only that air which is in the vehicle. When 
the ignition is turned off the b lowe r flaps revert to the fresh air position. 

[0 ® ] (0 DEMIST � 
[O�] [O MAX [OMANUAl) [0 ON 

Fig. 1 
J 82·383 
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AIR CONDmONING • 
REFRIGERATION CYCLE: 

The Compressor draws low pressure refrigerant from the evaporator and by compression, raises re
frigerant temperature and pressure. High pressure, hot vaporized refrigerant enters the Condenser 
where it is cooled by the flow of am bient air. A change of state occurs as the refrigerant cools in the 
condenser and it becomes a reduced temperature high pressure liquid. 
From the condenser the l iquid passes i nto the Receiver I Drier which has th ree functions, 
a) Storage vessel for va rying system refrigerant demand. 
b) Fi lter to remove system contaminants. 
c) Moisture removal via the dessicant. 
With the passage through the receiver I d rier completed the, sti l l  high pressure l iquid refrigerant, enters 
the Expansion Valve where it is metered through a controlled orifice which has the effect of reducing 
the pressure and temperature. 
The refrigerant, now in a cold atomized state, flows into the Evaporator and coo ls the air which is pas
sing through the matrix. 
As heat is absorbed by the refrigerant it once agai n  changes state, i nto a vapour, and returns to the com
pressor for the cycle to be repeated (Fig. 1 ). 

There is an  automatic safety valve incorporated in 
the compressor which wi l l  operate should the sys
tem pressure be in  excess of 41 bar. The valve wi l l  
reseat when the pressure d rops below 35 bar. 

Six Cylinder Vehides only: 

There are two switches incorporated into the high 
side of the syste m which have the following func
tions: 
a) Trinary; This three function pressure switch, 
cuts e lectrical power to the compressor clutch 
should the system pressu re not be in a range of 2 
bar ( 1 st function) to 27 bar (2nd function). The 
switch also provides a 12 volt supply to both en
g ine cooling fans when maximum A I C cool ing is 
required and operates at 20 bar in put (3rd fu nc
tion). 
b) Pressure Switch Slow Cooling Fans; When the 
system pressure is 12 bar, medium A I C demand, 
the operation of this switch causes a 6 volt series 
feed to both engine cool ing fans, thus providing 
half fan speed. 

Twelve Cylinder Vehicles only: 

Dual pressure switch: This two-function pressu re 
switch cuts electrical power to the com pressor 
c lutch ifthe system pressu re is outside of the range 
of 2 Bar ( 1 st Fu nction) to 27 Bar (2nd Function). 

Note: The division of HIGH and LOW side is sim-
ply the system pressure differential created 
by the co mpressor discharge (pressure), 
suction ( in let) ports and the relative i nlet 
and outlet ports of the expansion va lve. 
This differential is critical to system fault 
diag nosis and efficiency checks. 

-

1 .  Co mpressor 
2. Condenser 
3.  Receiver I Drier 
4.  Expansion Valve 
5. Evaporator 
6. Trinary switch & slow cooling 

fans switch (6 cyl. only) 
7 .  Dual pressure switch ( 1 2  cyl. only) 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

FUNCTIONAL CHECK 

This functiona l check flow chart is provided as a simple system va lidation and is structured to augment 
the Jaguar Diagnostic System (JDS). 
Note that some flap operations may take 30 seconds to execute. This is normal and is due to vacuu m  
system damping. 

ign. to aux: 
Select low fan, 
manual, mid 

temp, mid face 
level 

OK Warm engine YES 

All vents 
open 

YES 

I • •  _ _ _  • _ _ _  _ up thoroughly, stop � __ -I 
engine and revert to 

aux. 

Select h igh 
fan speed 

YES 

Select defrost: Fan 
speed steady at h igh, 
all air at screen and 
dash end: Heated 

front screen lamp on? 

Deselect heated 
front screen 

(state lamp out) 

Reslect low fans. Slowly select 
ful l cooling. 

Select manual 
recirculation 

(state lamp on). 
Solenoid click? 

OK 

Deselect manual 
recirculation, 

(state lamp off) 

Select tem.rerature 
approx 21 Celsius 

& mid face level 

OK Deselect demist & 
heated front screen 
(State lamps off) 

Start engine and 
run to normal 
temperature 

Contin ued on next page 

Select heated 
front screen. Deselect heated 

front screen. 

Select demist 
YES (Solenoid cl ick? 

Select heated front 
screen . (Both state 

lamps on) 

Select: Manual, 
mid temp, med 
fans, demist off, 
recirc. off. AlC on 

Select max temp 
and min face level 

NO 

YES 

Fan starts after 
3 seconds 

Select med. 
fans speed 

Solenoids switch: 
1 st centre vent, 

2nd water valve, 
3rd recirculation: 
Check operation 

in order 

OK 

Reselect mid 
temperature 
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AIR CONDmONING 

FUNCTIONAL CHECK 

Contin ued from previous page 

Select mid temp., 
mid face level & 

med fans 

YES 

Deselect man ual 
recirc. (state lamp 

off). Blower flaps to 
fresh air position .  

Select min.  
temperature. 
Blower flaps 

at recirc. 
position? 

Select max. AlC. 
(State lamp on) 

Select manual 
recirc. 

(state lamp onl. 
Blower flaps to 
recirc. position. 

Select auto 
temp control 

(state lamp on). 
Allow in-car 

temp to stabilize 

Select high fans 

Deselect max. AlC 

Deselect dem ist 
(state lamp off). 
Screen vents cut 

off? 

Apply gentle heat 
source to in-car 

temperature sensor 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Select 'Econ' (AlC 
State lamp offl. 

Blower flaps reverted 
to fresh air intake. 

Select AlC (State 
lamp anI. Engine 

revs should fall 
then recover. 

Fan speed 
lower, centre 

vent closed, 
cool air at dash 
ends & warm 
air at footwell.  

OK 

Select demist. 
(State lamp ani. 
Air from screen 

vents? 

YES 
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• AIR CONDITIONING 

SYSTEM TROUBLE SHOOTING 

There a re fou r  basic sym ptoms associated with air  conditioning fau lt diagnosis. A slightly different a p
proach to p roblem solving wi l l  be necessary since the deletion of the sight glass. It is very important 
to positively identify the area of concern before starti ng a rectification procedure. A little time spent with 
your customer on problem identification, and use ofthe following trouble shooting guides will be bene
ficial. 

The following conditions are not in order of priority. 

NO COOLING. 

1 .  Is the electrical circuit to the compressor clutch fu nctional? 

2.  Is the electrical circuit to the blower motor/s functional? 

3. Slack or broken compressor drive belt. 

4. Compressor partial ly or completely seized. 

5.  Compressor shaft seal leak (see 9). 

6. Compressor valve or piston da mage (may be indicated by smal l  variation between HIGH & LOW 
side pressures relative to engine speed). 

7 .  Broken refrigerant pipe (causing total loss of refrigerant). 

8. Leak in system (causing total loss of refrigerant). 

9. B locked filter in the receiver drier. 

N.gm: Should a leak or low refrigerant be established as the cause, fol low the procedures as detai led 
on pages 82-1 9 and 20, Recovery / Recycle / Recharge, and observe all refrigerant and oil handl
ing instructions. 

INSUFFICIENT COOLING. 

1 .  Blower motor / s sluggish. 

2.  Restricted blower in let or outlet passage 

3. Blocked or partial ly restricted condenser matrix or fins. 

4. Blocked or partial ly restricted evaporator matrix or filter. 

5. Blocked or partial ly restricted filter in  the receiver drier. 

6. Blocked or partial ly restricted expansion valve. 

7 .  Pa rtial ly collapsed flexible pipe. 

8. Expansion valvetemperature sensorfaulty (this sensor is integral with valve and is not serviceable). 

9. Excessive moisture in the system.  

1 0. Air in  the system. 

1 1 .  Low refrigerant charge. 

1 2 . Compressor clutch slipping. 
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AIR CONDmONING 

SYSTEM TROUBLE SHOOTING (CONTINUED) 

INTERMITTENT COOLING. 

1 .  Is the electrical circuit to the compressor clutch consistent? 

2.  Is the electrica l circuit to the blower motor / s consistent? 

3. Compressor cl utch slipping. 

4. Faulty air distri bution flap potentiometer or motor. 

• 

5. Motorized in-car aspirator or evaporator temperature sensor fau lty, causing temperature vari
ations. 

6. Blocked or partial ly restricted evaporator or condenser. 

NOISY SYSTEM. 

1 .  Loose or damaged com pressor d rive belt. 

2. Loose or damaged compressor mountings. 

3. Compressor oil level low, look for evidence of leakage. 

4. Compressor damage caused by low oil level or internal debris. 

5. Blower / s motor / s noisy. 

6. Excessive refrigerant charge, witnessed by vibration and 'thumping' in the hig h pressure l ine (may 
be i ndicated by high HIGH & high LOW side pressures). 

7.  Low refrigerant charge causing 'hissing' atthe expansion valve (may be indicated by low HIGH side 
pressure). 

8. Excessive moisture in the system ca using expansion valve noise. 

Note: Electrica l faults may be more rapidly traced using JDS. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

MANIFOLD GAUGE SET 

The manifold gauge set is a most important tool for fault diagnosis and system efficiency assessment. 
The relationship to each other of HIGH a nd LOW pressures and their correlation to AMBIENT and EVAP
ORATOR temperatures must be compared to determine system status (see Figs 1 & 2 page 1 7). 
Because of the heavy reliance upon this piece of equipment for service diagnosis, ensure that the 
gauges are calibrated regularly and the equipment is treated with care. 

Fig. 1 

The gauge set (Fig. 1 )  consists of a manifold fitted with: 

1 .  Low side service hose - BLUE. 

2. Low Side hand valve - BLUE. 

3. Low pressure compound gauge - BLUE. 

4. High pressure gauge - RED. 

5. High Side hand valve - RED. 

6. High side service hose - RED. 

7. System service hose - NEUTRAL COLOUR (com mon ly yel low). 

Manifold. 

The manifold is designed to control refrigerant flow. When connected i nto the system, pressure is regis
tered on both gauges at a l l  times. During system tests both the high and low side hand valves should 
be closed ( rotate clockwise to seat the valves). The ha nd valves isolate the low and the high sides from 
the centre (service) hose. 

Low Side Pressure Gauge. 

This compound gauge, is desig ned to register positive and negative pressu re and may be typically cali
brated - Ful l  Scale Deflection, 0 to 10 bar (0 to 1 50 Ibf / in2) pressu re in  a clockwise direction; 0 to 1 000 
mbar (0 to 30 in Hg) FSD negative pressure in a cou nter clockwise di rection. 

High Side Pressure Gauge. 

This pressure gauge may be typical ly calibrated from 0 to 30 bar (0 to 500 Ibf / in2) FSD in a clockwise 
direction. Depending on the manufactu rer, this gauge may also be of the compound type. 
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��ft �' AIR CONDITIONING • 
SYSTEM CHECKING WITH THE MANIFOLD GAUGE SET 

Evacuating the Manifold Gauge Set 

Attach the centre (service) hose to a vacuum pump and start the pu mp. Open fu l ly both hig h and low 
valves and al low the vacuum to remove air and moisture from the manifold set for at least five min utes. 
Turn the vacuu m  pump offand isolate it from the centre service hose but do not open the hose to atmos
phere. 

CAUTION: It is imperative that the vacuum pump is not subjected to a positive pressure of any degree. 
Therefore the pump must be fitted with an isolation valve at the centre (service hose) con
nection and this valve must be closed before the pump is switched off. This operation re
places the 'purge' procedure used on previous systems. Observe the manufacturers 
recommendation with regard to vacuum pump oil changes. 

Connecting the Manifold Gauge Set 

CAUTION: Only use hoses with connectors which are dedicated to HFC 134A charge ports. 

Attachment of the hose quick release connectors to the high and low side system ports is straightfor
ward, provided that the high and low valves are closed and the system is not operational.  

WARNING: UNDER NO CIRCUMSTANCES SHOULD THE CONNECTIONS BE MADE WITH THE SyS-
TEM IN OPERATION OR THE VALVES OPEN. SHOULD THE VALVES BE OPEN AND A VAC
UUM PUMP OR REFRIGERANT CONTAINER ATTACHED, AN EXPLOSION COULD OCCUR 
AS A RESULT OF HIGH PRESSURE REFRIGERANT BEING FORCED BACK INTO THE VAC
UUM PUMP OR CONTAINER. 

Nole.: Assessment of sytem operating efficiency a nd fault diagnosis may be achieved by using the faci
lities on your Recovery / Recharging / Recycling station, fol low the man ufactu rers i nstructions 
impl icitly and observe all safety considerations. 

Stabilizing the System 

Accurate test gauge data wi l l  only be attained if the system temperatures and pressures are stabi l ized. 

E nsure that equipment and hoses cannot come into contact with engine moving parts or sources of 
heat. 
It is recommended that a free standing air mover is placed in front of the vehicle to provide mass air 
flow through the condenser / cooling system (Fig. 1 ) . 
Start the engi ne, a l low itto attain norma l working tem perature and set at fast idle (typically 1 200 to 1 500 
RPM). 
Select fu l l  a ir  conditioning performa nce by pressing the MAX control button. 
With all temperatures and pressu res stable or displayi ng symptoms of fau lts, begin relevant test pro
ced ures. 

- - -- - - ---'(b 
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Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" AIR CONDITIONING 

Graph of High Side Pressure (lbf I in2) Against Ambient Temperature (DC) 

To obtain Bar, multiply the Ibf I i n2 figure by 0,069. 
To obtain kgf I cm2 multiply the Ibf I in2 figure by 0,070 
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Graph of Low Side Pressure (lbf I in2) Against Evaporator Temperature (DC) 
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• AIR CONDmONING • 

SYSTEM FAULT DIAGNOSIS 

Probable causes offaults may be found by comparing actual system pressures, reg istered on your mani
fold gauge set or recovery I recharge I recycle station ,  and the pressure I temperature relationship 
g raphs found on the previous page. The chart below shows the interpretation that may be made by this 
d ifference. The 'Normal '  condition is that which is relevant to the preva il ing ambient and evaporator 
temperatures. 

� If erratic or u nusual gauge movements are experienced, check the eq ui pment agai nst a known 
manifold gauge set. 

Low Side Gauge High Side Gauge Symptom Diagnosis 

Normal Normal Discharge a ir  in itia l ly cool Moisture in system 
then warms u p  

Normal to low Normal As above As above 

Low Low Discharge air sl ightly cool HFC 1 34A charge low 

Low Low Discharge air warm HFC 1 34A charge very low 

Low Low Discharge air sl ig htly cool or Expansion valve stuck closed 
frost bui ld up at expansion 
valve 

Low Normal to high Discharge air slightly cool Restriction in High side of 
system 

High Low Compressor noisy Defective reed valve 

High High Discharge air  warm and high HFC 1 34A charge high or 
side pipes hot condenser malfunction 

High High Discharge air warm Expansion valve stuck open 
Sweating or frost at evapor-
ator 

For Torque Figures see Section 06 and the Table at the end of this Section 

82 - 1 8  Issue 2 January 93 



• AIR CONDITIONING 

GENERAL SYSTEM PROCEDURES 

Leak Test 

Faults associated with low refrigerant charge weight and low pressure may be caused by leakage. Leaks 
traced to mechanical connections, may be caused by torque relaxation or joint face conta mination. Evi
dence of oil a round such areas is an indicator of leakage. When checking for non visible leaks use only 
a dedicated HFC 1 34A electronic analyzer and apply the probe al l  round the joint / connection. 
Should a leak be traced to a joint, check that the fixing is secured to the correct tightening torq ue before 
any other action is taken. 
Do not forget to check the compressor shaft seal and evaporator. 

�: Never use a dedicated CFC 1 2  or naked fla me type analyzer. 

Charge Recovery (System depressurization) 

The process of HFC 1 34A recovery will depend on the basic characteristics of your chosen recovery / re
cycle / recharge eq uipment, therefore, follow the manufacturers instructions careful ly. 
Rememberthat compressoroi l  may be drawn out ofthe system by this process, take note of the quantity 
recovered so that it may be replaced. 

CAUTION: Do not vent refrigerant directly to atmosphere and always use Jaguar approved recovery 
I recycle I recharge equipment. 
Wear suitable eye and skin protection 
Do not mix HFC 134A with CFC 12. 
Observe all relevant safety requirements. 
Take note of the amount of recovered refrigerant, it will indicate the state of the system 
and thus the magnitude of any problem. 

Evacuating the System 

This process, the removal of unwanted air and moisture, is critical to the correct operation of the air 
conditioning system. The specific proced ures wi l l  vary depending on the individ ual characteristics of 
your chosen recovery / recycle / recharge equipment and must be carried out exactly in accordance with 
the manufacturers instructions. 
Moisture can be highly destructive and may cause internal blockages d ue to freezing, but more import
antly, water suspended in the PAG oil wil l  damage the compressor. Once the system has been opened 
for repairs, or the refrigerant cha rge recovered, all traces of moisture M UST be removed before recharg
i ng with new or recycled HFC 1 34A. 

Adding Compressor Lubricating Oil 

Oil may be added by three methods, two of which are direct into the system, via the recovery / recycle 
/ rech.arge station or a proprietary oil injector. Equipment manufacturers instructions must be adhered 
to when using di rect oi l introduction. 
The third method involves remova l of the compressor and is dealt with on page 82-25. 
Depending on the state ofthe air conditioning system im mediately prior to charge recovery and the rate 
of recovery, a n  amount of oi l wi l l  be drawn out with the refrigerant. The quantity wi l l  be approximately 
30 to 40 ml, this may va ry, and the figure is given only for guidance. It is most important that the oil 
separator vessel in  the recovery equipment is clean and empty at the start of the process so that the 
amount d rawn out may be accurately measu red. 

CAUTION: Always decant fresh oil from a sealed container and do not leave oil exposed to the atmos
phere. PAG oil is very hygroscopic and will rapidly become contaminated by atmospheric 
moisture. 
PAG oil is NOT compatible with previously used mineral based oils and must NEVER be 
mixed. 
Do not reuse oil following a recovery cycle, dispose of it safely. 
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AIR CONDITIONING • 
Adding Refrigerant 

In orderthatthe air conditioning system may operate efficiently it must contain a full refrigerant charge. 
The indications of some system defects, and the results of certain tests, will show that a low charge is 
the most probable cause of the fau lt. In such cases the charge should be recovered from the system, 
the weight noted, and the correct amount instal led. 

�: Never attempt to 'g uess' the amount of refrigerant in a system. 
Always recover and recharge with the correct charge weig ht. Th is is the only accurate method. 

CAUTION: If oil was drawn out during the recovery process, the correct amount may be added directly 
from your recovery / recycle /recharge station (if so equipped) prior to the 'charging pro
cess'. 
It must be stressed that the need to protect compressor oil from moisture is vital, observe 
the procedures in HANDLING LUBRICATING OIL. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

COMPRESSOR DRIVE BELT 6 CVL. EN· 
GINE 

ADJUST 
RENEW 

Disconnect battery earth lead. 

82.1 0.01 
82.1 0.02 

Slacken compressor upper pivot bolt ( 1 Fig. 1 ). 
Raise front of the vehicle on a suitable lift. 
From u nderneath, slacken compressor lower pivot 
bolt (2 Fig. 1 ). 
Slacken the adjusting strap securing bolt 
(3 Fig. 1 ). 
Slacken the trunnion to compressor securing bolt 
(4 Fig. 1 ). ( Remove this fixing and swing the com
pressor towards the engine if the d rive belt is to be 
to removed.) 
Adjust the belt tension, by means of the trunnion 
lock nuts, to the specification on page 82-03. 

With the belt tension set correctly, tighten al l  fix
ings to specified torque, and then recheck the belt 
tension midway between the crankshaft and com
pressor pul leys. 

COMPRESSOR CLUTCH FRONT PLATE 

RENEW (SYSTEM PRESSURIZED) 82.1 0.08 
RENEW (SYSTEM DEPRESSURIZED) 82. 10.0801 

This operation should be carried out on the work
bench, see 82. 10.20. or 82. 10.2001 for removal of 
the compressor. 
Hold the compressor in  a bench vise and clamp 
only on the mounting lugs. 
Remove the compressor clutch retaining n ut and 
clutch front plate using Ai r Compressor Tool Kit J D  
1 69K, (Fig. 2). 
Nmtt: The removal tool th readed inner sleeve is 

retained in the outer ring by the holding 
ba r. 

It is not necessary to remove either the wood ruff 
key or shims. 
When fitting the replacement cl utch front plate as
sembly, retain the original shims, and check the air 
gap to specification (Fig. 3). 
Should the gap be incorrect, remove the assembly 
and adjust the shim pack accordingly. 
Fit a new clutch front plate retaining nut and 
tighten to torque. 

CAUTION: When refitting the compressor, ob
serve all safety precautions and oper
ational procedures. 

Fig. 1 

Fig. 2 

Fig. 3 
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AIR CONDmONING 

COMPRESSOR PULLEY BEARING. 

RENEW (SYSTEM PRESSURIZED) 82.1 0. 1 0  
RENEW (SYSTEM DEPRESSURIZED) 82.10.1001 

Disconnect battery earth lead. 
This operation should be carried out on the work
bench, see 82. 1 0.20. and 82. 1 0.08 for remova l of 
the compressor and clutch front plate. 
Remove pul ley retaining circl ip  ( 1  Fig. 1 )  
Remove bearing retaining circl i p  (2 Fig. 1 )  

Using Ai r Compressor Tool Kit J D  1 69K, assemble 
in  order to the front pul ley -
Split collets, Dista nce piece, Outer ring, Threaded 
inner sleeve and Holding bar (Fig. 2). 
Remove front pulley. 

I nvert pul ley on the bench and with the bearing 
drift renove the pu l ley beari ng (Fig. 3). 
Discard bearing. 
Using the opposite end of the bearing drift, fit the 
replacement beari ng. 

CAUTION: Do not apply pressure or shock loads 
to the bearing inner race. 

Fitting is the reversal of this procedure, noting that 
new circli ps should be used. 

CAUTION: When refitting the compressor, ob
serve all safety precautions and oper
ational procedures. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

COMRESSOR - FRONT OIL SEAL 

RENEW (SYSTEM PRESSURIZED) 82.10. 1 1  
RENEW (SYSTEM DEPRESSURIZED) 82.10.1 101 

Disconnect battery earth lead. As required, depres
surize the air conditioning system. 

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT. 
WEAR SUITABLE EYE AND SKIN 
PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

See 82. 1 0.20. 82.1 0.08 for removal of the com
pressor and clutch front plate. Remove woodruff 
key a nd felt ring. Remove seal retaining internal 
circlip. Engage special tool JD 1 97 over com
pressor shaft and enterthe tangs u nder the seal l ip 
and remove the seal .  Remove and discard housing 
'Q' ring. Reassembly and fitting is the reversa l of 
this procedu re noting that special tool J D  164 m ust 
be placed over the compressor shaft for seal instal
lation and that the replacement seal m ust be fitted 
with the aid of J D  167 . 

.Nm: The front seal and 'Q' ri ng must never be re
used and should be lightly lubricated prior 
to assembly with Suniso 5GS, orsimilaroil .  
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AIR CONDmONING 

COMPRESSOR - LESS CLUTCH 
6 CVL. ENGINE 

RENEW (SYSTEM PRESSURIZED) 82.1 0.19 
RENEW (SYSTEM DEPRESSURIZED) 82.1 0.1901 

Disconnect battery earth lead. 
As required, depressurize the air  conditioning sys
tem. 

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT. DO NOT MIX HFC 134A 
WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS AND WEAR SUIT
ABLE EYE AND SKIN PROTECTION. 

See 82. 1 0.20, 82. 1 0.08, 82. 10 . 10  and 82.1 0.25 for 
re moval of the compressor, cl utch front plate and 
pul ley and field coi l .  

COMPRESSOR 6 CVL. ENGINE 

RENEW (SYSTEM PRESSURIZED). 82.1 0.20 
RENEW (SYSTEM DEPRESSURIZED). 82.1 0.2001 

Disconnect battery earth lead. 
As requ ired, depressurize the air conditioning sys
tem.  

WARNING; SEE ABOVE WARNING REGARDING
SYSTEM AND FLUIDS SAFETY PRE
CAUTIONS. 

Remove bolt - muffler to mou nting bracket (1 Fig. 
1 ) .  
Remove bolt - m uffler to compressor (2 Fig.  1)  and 
displace muffler assembly. 
Fit protective caps to the muffler. 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 

Remove and discard compressor port '0' ring 
sea ls, fit a blanking p late. 
Release compressor clutch ha rness tie stra ps and 
disconnect multip lug. 
Release and remove compressor upper p ivot bolt 
secu ring n ut (3 Fig. 1 ). 
Raise front of the vehicle on a suitable l ift. 
From underneath, remove the lower p ivot mount
ing bolt and drive belt adjuster assembly ( 1 .  Fig. 2). 

Remove drive belt. 
Support the compressor and remove the u pper 
pivot bolt (2 Fig. 2). 
From below, ca refully remove the compressor. 
With the compressor on a bench, remove the 
u pper support brackets and the lower adjusting 
strap. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" AIR CONDITIONING 

Compressor Lubrication. 

If the original compressor is to be refitted, follow
ing a ny rectification work, drain the oil from it into 
a measuring cylinder and record the amount. 
Flush the compressor out with fresh PAG oil and 
d rain thorougly. Replenish the com pressor with 
the same amount of PAG oil that was originally 
d rained out and plug all orifices ready for refitting 
to the vehicle. 
The transit lubricating oil must be drained and dis
carded from a new compressor before it may be 
fitted. An adjustment shou ld be made to the sys
tem oil  level by taking i nto account a )  the quantity 
found in the orig inal com pressor a nd b) the quan
tity deposited in the recovery equipment oil separ
ator from the charge recovery operation. 

Typically, 80 ml may be drai ned from the original 
compressor and 30 ml found in the oil sepa rator; 
Ifthese quantities are added together 80 + 30 = 1 1 0 
ml, then this is the amount of fresh PAG oil that 
m ust be put into the compressor prior to fitting. 
Please note that the discrepancy between this fig
u re and the nominal capacity of 1 35 ml is caused by 
normally unrecoverable oil being trapped in com
ponents such as the receiver / drier or evaporator. 

The previous statements are only val id if there is 
N O  evidence of an oil leak from the system. If oil 
has been lost and the fault attended to, then the 
com pressor, whether original or replacement, 
should be filled with the specified quantity. 

CAUTION: Always decant fresh oil from a sealed 
container and do not leave oil ex
posed to the atmosphere. PAG oil is 
very hygroscopic (absorbs water) and 
will rapidly attract atmospheric mois
ture. 
PAG oil must NEVER be mixed with 
mineral based oils. 

Fitting the compressor is the reversal of this pro
cedure, noting that com pressor pivots and the ad
juster should not be ful ly secured to torq ue until 
the belt tension has been set to specification. 
Ensure that new '0' ring seals are fitted a nd the 
protective caps are not removed until the last poss
ible moment before connecting the muffler. 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCEDURES and your 
charge station man ufacturers operating instruc
tions. 
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AIR CONDmONING 

MUFFLER 

RENEW (SYSTEM PRESSURIZED) 82.1 0.24 
RENEW (SYSTEM DEPRESSURIZED) 82. 1 0.2401 

Disconnect battery earth lead. 
As required, depressu rize the system.  

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT. 
WEAR SUITABLE EYE AND SKIN 
PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Release the suction hose sleeve nut (q uick fit con
nector) (1 Fig. 1 )  at the muffler and displace the 
hose. The sleeve n ut must be fully disengaged be
fore the hose may be withdrawn. 
Fit blanking plugs to the hose and muffler. 
Release the discharge hose tube nut at the muffler 
and displace the hose. 
Fit blanking plugs to the hose and muffler. 
Remove bolt - muffler mounting bracket to com
pressor (2 Fig. 1 ). 
Remove bolt - m uffler to com pressor (3 Fig. 1 )and 
remove muffler assembly. 
Fit protective caps to the muffler and a blanking 
plate to the compressor. 
Fitting is the reversal of th is proced ure. 

Nole.: Al l '0' rings must be replaced. '0' rings 
must be l ightly lubricated priorto assembly 
with Su niso 5GS or similar oi l  Seat all fix
ings before fina l ly tightening to torque. 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCE DURES a nd your 
charge station manufacturers operating instruc
tions. 

COMPESSOR CLUTCH FIELD COIL. 

RENEW (SYSTEM PRESSURIZED) 82. 10.25 
RENEW (SYSTEM DEPRESSURIZED) 82.1 0.2501 

Disconnect battery earth lead. 
This operation should be carried out on the work
bench, see 82. 1 0.20. 82.1 0.08 and 82. 1 0. 1 0  for re
moval of the com pressor, clutch front plate and 
pul ley. 
Remove field coil retaining circlip. 
Remove field coil feed wire clip and displace field 
coil assembly from the compressor. 
Fitting is the reversal of this proced ure, noting that 
a new circl ip should be used. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

TRINARY SWITCH 
(SYSTEM PRESSURIZED (1 )  OR SYSTEM 
DEPRESSURIZED (2)) 
PRESSURE SWITCH SLOW COOLING 
FANS (SYSTEM PRESSURIZED (3) OR 
SYSTEM DEPRESSURIZED (4)) 

RENEW (1 )  
RENEW (2) 
RENEW (3) 
RENEW (4) 

82.1 0.34 
82.1 0.3401 

82.1 0.36 
82.1 0.3601 

Disconnect battery earth lead. 
As required, depressurize the system.  

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT. 
WEAR SUITABLE EYE AND SKIN 
PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Release harness tie straps a nd discon nect appro
priate switch m ultiplug. 
Remove, as required, Trinary ( 1  Fig. 1 )  or Slow 
cool ing fans switch (2 Fig. 1 )  and p lace aside. 
Fit blanking plug to switch u nion a nd switch. 
Fitting is the reversal of this procedeure. E nsure 
that a new '0' ri ng seal is fitted and the protective 
caps are not removed u ntil the last possible mo
ment 
Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCE DU RES a nd your 
charge station manufacturers operati ng instruc
tions. 

CONDENSER 6 CYL. ENGINE 

RENEW (SYSTEM PRESSURIZED) 82.1 5.07 
RENEW (SYSTEM DEPRESSURIZED) 82.1 5.0701 

Disconnect battery earth lead. 
As required, depressurize the system. 

WARNING: SEE ABOVE WARNING REGARDING
SYSTEM AND FLUIDS SAFETY PRE
CAUTIONS. 

Remove radiator crossmember a nd mounting 
rubbers. 
Release the Discharge hose sleeve nut (q uick fit 
connector) (Fig. 2) at the condenser and displace 
the hose. The sleeve nut must be fu lIy disengaged 
before the hose may be withdrawn. 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 

Fig. 1 

Fig. 2 
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�Jft � AIR CONDmONING 

Fit blanki ng pl ugs to the hose and condenser. 
Position the radiator rearward for access. 
Release the Liquid line tube n ut at the receiver I 
d rier ( 1  Fig. 1 )  and displace the hose. 
Fit b lanking plugs to the l iquid l ine and the receiver 
I d rier. 
Carefully place the condenser assembly on the 
workbench. 
Release the receiver I drier tube nut at the con
denser (2 Fig. 1 ). 
Remove receiver I d rier to condenser fixi ngs and 
p lace aside receiver I drier (3 Fig. 1 ) . 
Fit blanking p lugs to the receiver I drier a nd con
denser. 
Fitting is the reversal of this proced ure. 

�: ALL '0' rings must be replaced. '0' rings 
must be l ightly lubricated priorto assembly 
with Suniso 5GS or simi lar oil Seat all fix
ings before final ly tightening to torq ue 

It is not necessary to renew the receiver dryer 
whenever system has been 'opened' as previously 
advised; see SYSTEM MAINTENANCE. 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCE DURES and your 
charge station manufacturer's operating instruc
tions. 

RECEIVER I DRIER 6 CYL. ENGINE 

RENEW (SYSTEM PRESSURIZED) 82.17.01 
RENEW (SYSTEM DEPRESSURIZED) 82.1 7.0101 

Disconnect battery earth lead. 
As required, depressurize the system.  

WARNING: DO NOT VENT REFRIGERANT DI· 
RECTLY TO ATMOSPHERE AND AL· 
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT. 
WEAR SUITABLE EYE AND SKIN 
PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Remove radiator gril le. 
Release the Liquid line tube nut at the receiver I 
drier ( 1  Fig. 1 )  and displace the hose. 
Fit blanking plugs to the liquid l ine and the receiver 
I drier. 
Release the receiver I drier tube nut at the con
denser (2 Fig. 1 ) . 
Remove receiver I drier to condenser fixings and 
p lace aside receiver I drier (3 Fig. 1 ) . 
Fit blanking plugs to the receiver I drier a nd con
denser. 

u qv I !k = 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
82 - 28 

• 

Issue 2 January 93 



" AIR CONDITIONING 

Fitting is the reversal of this proced ure. 

�: ALL '0' rings m ust be replaced and lightly 
lubricated prior to assembly with Suniso 
5GS or similar oil 
Seat al l  fixings before final ly tightening to 
torque 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCEDURES a nd you r  
charge station man ufacturers operating instruc
tions. 

AMBIENT TEMPERATURE SENSOR 

RENEW 82.20.02 

See 80.1 0.53 noting that on U SA vehicles the pass
enger dash liner armature must be removed. 

MOTORIZED IN-CAR ASPIRATOR 

RENEW 82.20.03 

See 80.1 0.54. 

CENTRE VENT FLAP ASSEMBLY 

RENEW 82.20.37 

See 80.1 5.24 noting that on USA vehicles the pass
enger dash liner a rmature must be removed. 

CENTRE VENT FLAP ACTUATOR 

RENEW 82.20.41 

See 80.1 5.51 noting that on USA vehicles the pass
enger dash liner armature must be removed. 

DEMIST FLAP ACTUATOR 

RENEW RH OR LH 
RENEW VEHICLE SET 

82.20.42 
82.20.48 

See 80.1 5.52 noting that on USA vehicles the pass
enger dash liner a rmature must be removed. 

DEMIST OUTLET GRILLE 

RENEW RH OR LH 
RENEW VEHICLE SET 

See 80. 1 5.53 

82.20.43 
82.20.44 
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AIR CONDmONING 

DEMIST DUCT ASSEMBLY 

RENEW VEHICLE SET 
RENEW RH OR LH 

82.20.46 
82.20.47 

See 80. 1 5.02 a nd 80. 1 5.03 noting that on USA ve
hicles the passenger dash liner armature must be 
removed. 

BLOWER MOTOR HIGH SPEED RELAY 

RENEW (LEFT HAND SIDE) 
RENEW (RIGHT HAND SIDE) 

82.20.58 
82.20.59 

See 80.1 0.39 and 80. 1 0.40 noting that on U SA ve
hicles the passenger dash liner armatu re must be 
removed. 

FLAP SERVO MOTOR FEEDBACK 
POTENTIOMETER 

RENEW LOWER 
RENEW UPPER 

See 80. 1 0.43 and 80. 1 0.44 

82.20.60 
82.20.61 

FLAP SERVO MOTOR & GEARBOX 

RENEW UPPER 
RENEW LOWER 

82.20.62 
82.20.63 

See 80. 1 0.45 a nd 80. 1 0.46 noting that on USA ve
hicles the passenger dash liner armatu re must be 
removed. 

EVAPORATOR TEMPERATURE SENSOR 

RENEW 82.20.64 

Disconnect battery earth lead . 
Remove right hand side dash l iner; Remove the 
passenger dash l iner armatu re on U SA vehicles 
Remove R.H.  footwell outlet duct. 
Disconnect multiplug - A l e  harnessto aspirator ( 1  
Fig. 1 ), and remove ha rness to u nit securing clip 
and bulkhead tie strap. 
Pull harness clear of bulkhead. 
Remove sensor securing screws, (2 Fig. 1 )  d iscon
nect multi p lug and carefully withdraw sensor 
probe from the evaporator. 
Fitting is the reversal of this procedure. 

Nme: I nsert the sensor probe squarely into the 
unit use specia l tool JD 1 22 for this pur
pose. 

CAUTION: To avoid evaporator matrix damage, 
take special care when inserting the 
sensor probe. 

Fig . 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

AIR CONDITIONING CONTROL MODULE 
(A I CCM) 

RENEW 82.20.65 

See 80.10.52 noting that on USA vehicles the pass
enger dash l iner armatu re must be removed. 

COOLANT TEMPERATURE SWITCH 

RENEW 82.20.71 

See 80. 10.51 . 

VACUUM RESERVOIR TANK (AIR 
CONDITIONING) 

RENEW 

See 80. 10.59. 

82.20.72 

BLOWER MOTOR ISOLATION RELAY 

RENEW (LEFT HAND SIDE) 
RENEW (RIGHT HAND SIDE) 

82.20.73 
82.20.74 

See 80.10.41 and 80. 10.42 noting that on USA ve
hicles the passenger dash liner armature must be 
removed. 

VACUUM BLOCK - (DEFROST I AUTO 
RECIRCULATION I CENTRE VENT I 
WATER VALVE.) 

RENEW 82.20.75 

See 80. 10.56. 

MANUAL RECIRCULATION VACUUM 
VALVE 

RENEW 82.20.76 

See 80.1 0.57 noting that on USA vehicles the pass
enger dash liner armature must be removed. 

ASSEMBLY SOLAR & ALARM SENSOR 

RENEW 82.20.77 

See 80. 10.55 
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AIR CONOmONING 

EXPANSION VALVE 

RENEW (SYSTEM PRESSURIZED) 82.25.01 
RENEW (SYSTEM DEPRESSURIZED) 82.25.0101 

Disconnect battery earth lead. 
As required, depressurize the air conditioning 
system. 

WARNING: DO NOT VENT REFRIGERANT 01· 
RECTLY TO ATMOSPHERE AND AL· 
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT. 
WEAR SUITABLE EYE AND SKIN 
PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Release fixing and remove clamp plate (1 Fig. 1 ) . 
Disconnect from expa nsion valve: Liquid l ine 
(from receiver drier) and suction hose (to 
compressor). 
Fit protective caps to expansion valve and pipes. 
Release fixi ng a nd remove clamp plate (2 Fig. 1 ) . 
Disconnect expansion valve from evaporator pipe 
stubs and p lace aside. 
Fit protective caps to expansion valve and pipes. 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 
To avoid evaporator damage, take 
special care when removing the 
expansion valve. 

Fitting is the reversal of this procedure. 

NQte: ALL '0' rings must be replaced and lightly 
l ubricated prior to assembly with Suniso 
5GS or similar oil . Seat al l  fixi ngs before fi
nally tightening to torq ue 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCE DURES and your 
charge station man ufacturers operating instruc
tions. 

HEATER MATRIX 

RENEW 

See 80.20.29. 

BLOWER MOTOR ASSEMBLY 

RENEW (LEFT HAND SIDE) 
RENEW (RIGHT HAND SIDE) 

82.25.10 

82.25.1 3  
82.25.1 4 

See 80.20.1 1  and 80.20. 1 2  noting that on U SA ve
hicles the passenger dash liner armature must be 
removed for RH blower motor. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

EVAPORATOR UNIT 

RENEW (SYSTEM PRESSURIZED) 82.25.20 
RENEW (SYSTEM DEPRESSURIZED) 82.25.2001 

Disconnect battery earth lead. 
As required, depressurize the air conditioning sys
tem. 

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL
WAYS USE JAGUAR APPROVED 
RECOVERY / RECYCLE / RECHARGE 
EQUIPMENT AND WEAR SUITABLE 
EYE AND SKIN PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Remove in order: 
RH a nd LH dash l iners, noting that on USA vehicles 
the passenger dash l iner armature must be re
moved; 
Steering wheel 57.60.0 1 or 57.60.01 / 60 
Centre fascia ventilator assembly 80. 1 5.48 
Centre console assembly 76.25.01 
Fascia board 76.46.01 
Drain coolant 26. 1 0.01 .  
Detach the expansion valve from the evaporator 
(see 82.25.01 ). 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 
To avoid evaporator damage, take 
special care when removing the ex
pansion valve. 

Remove the heater / cooler unit (see 82.25.2 1 )  and 
p lace it face down on a workbench. 
Release harness tie straps. 
Remove evaporator temperatu re sensor. 
Remove fixing and pul l  aside earth strap. 
Remove front attach ment plate RH and LH. 
Release casing cl ips a nd separate heater / cooler 
case ha Ives. 
Remove evaporator to casing fixings and separate 
evaporator from casing half. 

CAUTION: To avoid evaporator damage, take 
special care when handling the evap
orator. 

Fitting is the reversal of this procedure noting that 
new foam pads should be fitted to the evaporator 
and that the casing halves should be sealed 
Fi l l  and bleed the cooling system in accordance 
with 26. 1 0.01 
Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCEDURES and your 
charge station manufacturers operati ng instruc
tions. 
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AIR CONOmONING 

HEATER I COOLER UNIT 

RENEW (SYSTEM PRESSURIZED) 82.25.21 
RENEW (SYSTEM DEPRESSURIZED) 82.25.21 01 

Disconnect battery earth lead. 
As required, depressurize the air conditioning sys
tem.  

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT AND WEAR SUITABLE 
EYE AND SKIN PROTECTION. 
DO NOT M IX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Remove in order: 
RH and LH dash liners (noting that on USA vehicles 
the passenger dash l iner armature must be re
moved); steering wheel; centre fascia ventilator as
sem bly; centre console assembly; fascia board. 
Remove for access footwell duct outlet RH and LH. 
Drain coolant. 
Detach the expa nsion valve from the evaporator 
(see 82.25.01 ). 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 
To avoid evaporator damage, take 
special care when removing the ex
pansion valve. 

Disconnect heater water hoses. 
Disconnect vacuum hoses at the bulkead from; 
water valve, in let manifold and vacuum tank. 
Remove the passenger side blower motor in ac
cordance with 80.20. 1 2, noting that irrespective of 
the vehicle bei ng RH or LH drive, it is the passenger 
b lower motor that should be removed. 
Remove A I C u nit to fascia strut RH, cables from 
positive post, processor to bulkhead tie strap and 
fascia strut LH ( 1  Fig. 1 ) . 
Remove steering col umn to gearbox tunnel brace. 
At the driver side blower motor disconnect; actua
tor vacuu m  pi pe, pliable trunki ng, electrical har
ness multiplug. 
Remove dash l iner mou nting brackets and discon
nect condensation drain tubes RH a nd LH. 
Disconnect A I C u nit bu lkhead multiplug and pul l  
the A I C unit rearwards. 
U nclip positive cable from A I C unit and remove 
unit from the vehicle. 
Fitting is the reversal of this proced ure. 
Fi l l  and b leed the cooling system in accordance 
with 26. 1 0.01 
Evacuate and recharge the system in accordance 
with GENE RAL SYSTEM PROCEDURES a nd your 
charge station manufacturer's operating instruc
tions. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

LIQUID LINE - RECEIVER I DRIER TO 
EXPANSION VALVE 

RENEW (SYSTEM PRESSURIZED) 82.25.36 
RENEW (SYSTEM DEPRESSURIZED) 82.25.3601 

Disconnect battery earth lead. 
As required, depressurize the air conditioning sys
tem.  

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE AND AL· 
WAYS USE JAGUAR APPROVED 
RECOVERY I RECYCLE I RECHARGE 
EQUIPMENT AND WEAR SUITABLE 
EYE AND SKIN PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Remove radiator assembly in accordance with 
26.40.0 1 .  
Release tie straps and retaining clips from liquid 
l ine. 
Disconnect trinary and slow fans cooling switch 
multi plugs (Fig. 1 ). 
On vehicles equipped with ride levell ing system; 
remove and plug return pipe from reservoir  (Fig . 2) 
release reservoir fixings and displace the unit for 
access. 
Remove expansion valve clamp plate and with
d raw the liquid line from the expansion valve. 
Remove liquid l ine from vehicle. 
Fitting is the reversal of this procedure. 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 

Note: ALL '0' rings must be replaced and lig htly 
lubricated prior to assembly with Su niso 
5GS or similar oil. Seat al l  fixings before fi
nally tightening to torq ue. Check ride level 
system fluid content. 

Evacuate a nd recharge the system in accordance 
with GENERAL SYSTEM PROCEDURES and your 
charge station manufacturers operati ng instruc
tions. 

HEATER MATRIX PIPE GASKET 

RENEW (FEED) 
RENEW (RETURN) 
RENEW (SET) 

82.25.42 
82.25.43 
82.25.44 

See 80.20.02, 03 and 04 noting that on USA ve
hicles the passenger dash liner armature must be 
removed. 

Fig. 1 

Fig. 2 
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���: � AIR CONDmONING 

SUCTION HOSE - MUFFLER TO 
EXPANSION VALVE 

RENEW (SYSTEM PRESSURIZED) 82.25.51 
RENEW (SYSTEM DEPRESSURIZED) 82.25.51 01 

Disconnect battery earth lead. 
As required, depressurize the air conditioning sys
tem. 

WARNING: DO NOT VENT REFRIGERANT DI
RECTLY TO ATMOSPHERE. ALWAYS 
USE JAGUAR APPROVED RECOV
ERY I RECYCLE I RECHARGE EQUIP
MENT AND WEAR SUITABLE EYE 
AND SKIN PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Release the suction hose sleeve nut (quick fit con
nector) (Fig. 1 )  at the muffler and displace the hose. 
The sleeve n ut must be fully disengaged before the 
hose may be withdrawn. 
Fit b lanking plugs to the hose and muffler. 
Release tie straps and retaining clips from suction 
hose. 
Remove expansion valve clamp plate and with
draw the suction hose from the expansion valve. 
Fit blanking plugs to the hose and expansion valve. 
Remove suction hose from vehicle. 
Fitting is the reversal of this procedure. 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absolutely necessary. 

Note: ALL '0' ri ngs must be renewed and lig htly 
lu bricated prior to assembly with Su niso 
5GS or similar oi l .  
Seat al l  fixings before final ly tightening to 
torque. 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCEDURES a nd your 
charge station man ufacturers operating instruc
tions. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• AIR CONDITIONING 

DISCHARGE HOSE - MUFFLER TO 
CONDENSER 

RENEW (SYSTEM PRESSURIZED) 82.25.52 // 
RENEW (SYSTEM DEPRESSURIZED) 82.25.5201 � 
WARNING: DO NOT VENT REFRIGERANT DI-

RECTLY TO ATMOSPHERE. ALWAYS 
USE JAGUAR APPROVED RECOV
ERY I RECYCLE I RECHARGE EQUIP
MENT AND WEAR SUITABLE EYE 
AND SKIN PROTECTION. 
DO NOT MIX HFC 134A WITH CFC 12. 
OBSERVE ALL APPLICABLE SAFETY 
REQUIREMENTS. 

Disconnect battery earth lead. 
As required, depressurize the air conditioning sys
tem. 
Release the d ischarge hose tube nut at the muffler 
(Fig. 1 )  and displace the hose. 
Fit blanking plugs to the hose and muffler. 
Release the discharge hose sleeve n ut (quick fit 
connector) (Fig. 2) at the condenser and displace 
the hose. The sleeve nut must be fully disengaged 
before the hose may be withdrawn. 
Fit blanking plugs to the hose and condenser 
Remove discharge hose from vehicle. 
Fitting is the reversal of this procedure. 

CAUTION: Do not leave any part of the system, or 
component, open to atmosphere for 
longer than is absol utely necessary. 

�: ALL '0' rings must be replaced and l ightly 
lubricated prior to assembly with Suniso 
5GS or similar oil .  
Seat all fixings before final ly tightening to 
torque 

Evacuate and recharge the system in accordance 
with GENERAL SYSTEM PROCEDURES a nd your 
charge. station manufacturers operati ng instruc
tions. 

Fig. 1 

Fig. 2 
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TORQUE FIGURES 

6 CYLINDER - UNLESS OTHERWISE STATED 

Compressor 

Adjuster locking 1 1-15 Nm 
Adjuster rod eye to compressor 47-57 Nm 
Adjusting strap to compressor 47-57 Nm 
Clutch front plate to shaft 34-41 Nm 
Clutch wire clamp 2-3 Nm 
Lower pivot, to adjusting strap & trunnion 
47-57 Nm 
Mounting bracket, upper & lower, to timing 
cover 21.5-28.6 Nm 
Upper pivot, to mounting plates 47-57 Nm 

A I C unit And Pipework 

A / C case to bulkhead 16-20 Nm 
A / C case to mounting strut 6-10 Nm 
Blower assembly to bulkhead 6-10 Nm 
Clamp plate matrix stubs to expansion valve 
4-6 Nm 
Clamp plate suction and liquid line to 
expansion valve 4-6 Nm 
Condenser to receiver drier 13 to 17 Nm 
Discharge hose to muffler 16.5-23.5 Nm 
Liquid line to receiver / drier 12.5-17.5 Nm 
Muffler manifold to compressor 30-40 Nm 
Muffler mounting bracket to compressor 
12.5-17.5 Nm 
Receiver drier to condenser 1.5-2.5 Nm 
Sleeve quick fit connector on discharge hose 
10-14 Nm 
Sleeve quick fit connector on muffler 
12.5-17.5 Nm 
Trinary switch and slow cooling fans to liquid 
line 10-14 Nm 

January 93 Issue 2 

TORQUE FIGURES 
12 CYLINDER INSTALLATION 

Compressor 

Compressor to cradle 17-23 Nm 
Manifold to compressor 30-40 Nm 

Jockey Pulley 

Adjuster locking nut 23-29 Nm 
Adjuster rod eye to carrier 30-40 Nm 
Carrier pivot 23-29 Nm 
Pulley assembly to cylinder head 17-23 Nm 
Pulley bearing to carrier 27.5-32.5 Nm 
Sleeve to mounting bracket 23-29 Nm 

Pipework 

Condenser to connector hose 12.5-17.5 Nm 
Connector hose to receiver/ drier 12.5-17.5 
Nm 
Discharge hose to receiver / drier 16-24 Nm 
Dual pressure switch 10.5-13.5 Nm 
Liquid line to receiver / drier 12.5-17.5 Nm 
Receive/ drier to condenser 1.5-2.5 Nm 
Sleeve quick fit connector to manifold 
13.5-16.5 Nm 
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WINDSCREEN WIPERS AND WASHERS 

CONTENTS 

DESCRIPTION OPERATION OPERATION PAGE 
NO NO 

HEADLAM P POWER WASH HOSE - VEH ICLE SET . . .  RENEW . . . . . . . • . . .  84.20. 1 0  . . . . . .  84-1 4 
HEADLAMP POWE R WASH PUM P  
T O  'TEE' PIECE HOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84.20. 1 1  . . . . . .  84-1 5 
HEADLAM P POWER WASH 'TEE' PIECE . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84.20. 1 2  . . . . . .  84-1 6 
HEADLAM P WASHER JET . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . • . . .  84.20.08 . . . . . .  84-1 1 
HEADLAMP WASHER JETS - VEHICLE SET . . . . . . . . .  RENEW . . . . . . . • . . .  84.20.09 . . . . . .  84-1 1 
HEADLAMP WASHER PUMP . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84.20.2 1  . . . . . . 84-1 2 
POWER WASH JET AM BIENT 
TEMPERATURE SENSOR . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84.20.05 . . . . . .  84-1 3 
WASHER RESERVOIR FILLER N ECK . . . . . . . . . . . . . . . .  RENEW . . . . . . . • . . .  84. 1 0.04 . . . . . .  84-05 
WASHER RESERVOIR FILLER NECK SEAL . . . . . . . . . . .  RENEW . . . . . . . . . . .  84. 1 0.06 . . . . . .  84-05 
WIN DSCREEN I HEADLAMP WASHER RESERVOIR . .  RENEW . . . . . . . . . . .  84.20.02 . . . . . .  84-1 0 
WIN DSCREEN WASHER JET . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84. 1 0.08 . . . . . .  84-06 
WINDSCREEN WASHER PU MP . . . . . . • . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84. 1 0.21 . . . . . .  84-06 
WIN DSCREEN WASHER RESERVOIR . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84. 10.01 . . . . . .  84-04 
WIN DSCREE N  WIPER AND WASHERS . . . . . . . . . . . . . .  INTRODUCTION . . . . . . . . . . . . . . . . . . .  84-02 
WIN DSCREEN WIPER AND WASHERS . . . . . . . . . . . . . .  OPERATION . . . . . . . . . . . . . . . . . . . . . . .  84-03 
WIPER ARM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84. 1 5.01 . . . . . .  84-07 
WIPER BLADE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . • . . .  84. 1 5.05 . . . . . .  84-07 
WIPER MOTOR ASSEM BLY - 6 CYL. . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  84. 1 5. 1 2  . . . . . .  84-07 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

WINDSCREEN WIPER AND WASHERS 

INTRODUCTION 

The windscreen wiper motor operates at slow or fast speed, and drives, via a crank and lever assem bly, 
a single arm and blade. The wi per is supplemented by washers, which spray jets of fl uid into the path 
of the wiper blade as it moves across the screen. Intermittent /  Fl ick Wi pe operations are both at a slow 
speed a nd a re controlled by the Central Control Mod ule (CCM ). The CCM also controls headlamp 
washer o peration (which is permitted only with the headlamps switched 'ON'). 

Windscreen Wiper and Washer Switch 

The switch only operates when the ignition is 'ON' and has the following operating positions: 

1 .  Normal speed operation of the wiper, obtai ned by pushing the switch lever u p  one position. 

2. High speed operation of the wiper, obtained by pushing the switch lever fully up. 

3. I ntermittent operation of the wiper, obtained by pushing the switch lever down against spring pres
sure and releasing. The delay period wi l l  vary with vehicle speed; the delay / speed characteristics 
are: 

Vehicle Speed 

u p  to 30 mi le / h (48.3 km / h )  
3 0  - SO mi le / h (48.3 - 80.S km / h)  
SO - 70 mi le / h (80.S - 1 1 2.7 km / h)  
a bove 70 mi le / h ( 1 1 2.7 km / h) 

To cancel the function repeat the procedure. 

Wiper Delay Period 

6 seconds 
S seconds 
4 seconds 
3 seconds 

4. To operate the windscreen washers, press the end of the switch lever inwards. The wash / wi pe wi 1 1  
continue for as long as the lever is depressed. When released, the wi ndscreen washers will stop 
im mediately and the wiper b lade wi l l  continue for a further th ree wipes ofthe windscreen. The pro
gramme wash / wipe switch also provides a timed squirt one-touch feature. For switch closures 
less than 1 .2 seconds a single 1 .2 second squirt wi l l  occur and the wiper blade wi l l  continue for a 
further three wi pes before returning to park. Subsequent wash switch operations during the wash 
procedu re wi 1 1  be ignored. Ifthe end ofthe switch lever is pressed whi le the low wi ndscreen washer 
reservoir  level wa rning lamp is i l luminated, the wi ndscreen washers wi l l  operate, but not the wiper 
blade. 

Nom: This switch also controls the Headlamp Powerwash, if it is fitted to the vehicle. 

S. To obtain a single sweep ofthe wi per blade, pul l  the lever towards the steering wheel and release. 

Headlamp Powerwash (Where fitted) 

The headlamp powerwash is operated when the p rogrammed wash /wipe is operated a nd the sidelights 
a re 'ON'. The headlamp powerwash wil l  not operate if the windscreen washer reservoir is low. 

Note: The headlamp powerwash will only operate on the first and every sixth succeeding operation 
of the programme wash / wipe switch. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

WINDSCREEN WIPER AND WASHERS 

OPERATION 

When the washer / wiper switch is in either the slow or fast position, a circuit to earth is completed for 
the slow / fast speed relay located in a wiper logic module. Provided that the ignition switch is 'ON', 
the relay is energized and battery power is applied to fast or slow speed windings of the wiper motor. 
Inputs and outputs of the logic module are as fol lows: 

1 .  Slow: a logic earth input at LS70 pin 1 5  results in battery power being applied to the wiper motor 
through LS07 pin 5. 

2. Fast: a logic earth input at LS70 pin 5 results in battery power being supplied to the wipe:- motor 
through LS07 pin 6. 

For intermittent wiper operation a logic earth is applied to connector LB061 pin 10  of the CCM which 
responds by energizing the slow speed side of the relay for variable timed intervals depending on 
vehicle speed. 
Wiper o peration in intermittent mode continues u ntil cancelled by either a second a pplication of the 
wiper switch or by selecting another mode. 

For flick wipe o peration a logic earth is applied to connector LB061 pin 37 of the CCM which agai n 
responds by energizing the slow speed side of the relay. The relay is energized for a single period of 
half a second and wiper motor control is then u ndertaken by a self parking mechanism which causes 
the wiper arm to complete one sweep of the screen and then park. 

The self parking mechanism is installed within the wiper motor assembly and com prises of a micro
switch within the motor. The microswitch receives a constant logic earth through LS07 pin 3. When 
the column switch is disengaged, and the wiper motor reaches its 'park' position the microswitch wi ll 
close and give an earth to the CCM via LS07 pin 1, the CCM will remove its power input from the wiper 
motor relay LS70 pin 7, thus applying an earth to both sides of the motor windings causing dynamic 
b raking. 

When windscreen / headlamp wash is selected, windscreen and headlamp wash relays are energized 
which connect battery power to respective pumps. The windscreen wash relay is energized direct, b ut 
the headlamp powerwash relay is energized through the CCM which permits headlamp wash functions 
only when the headlamps are on. 

For Torque Figures see Section OB and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

WINDSCREEN WASHER RESERVOIR 

RENEW 84.1 0.01 

O pen the bonnet and fit wing protection covers. 
Jack up the front of the vehicle and support on two 
stands. 
Turn the road wheel to fu l l  lock position for access. 
Remove the reservoi r lower closing panel securing 
screws. 
Remove the reservoir  lower closing panel. 
Remove the bolts and screws securing the inner 
wing closing panel. 
Remove the spoiler to right-hand wi ng securing 
bolts. 
U ndo the spoi ler to crush tube securing screw. 
Reposition the rig ht-hand side of the spoi ler. 
Place a suitable d rain tin to position u nder the 
washer reservoir. 
Displace the washer pump from the reservoir (6 
Fig. 1 ). 
Drain the fluid from the reservoir. 
Displace the fluid level sensor multi-pl ug (3 Fig. 1 )  
from its mounting bracket. 
Disconnect the washer pump and reservoir level 
sensor multi-plug connectors. 
From the front ofthe vehicle, remove the two reser
voir secu ring bolts (Fig. 2) .  
From the inner wing, remove the remaining secur
ing bolt. 
Remove the reservoir assembly. 

Fitting a new reservoir  is a reversal of the removal 
procedu re, ensure both a new washer pump seal 
and fil ler neck sea l  are fitted and fully seated. 

�: To mi ni mize the formation of deposits 
which affect the operation of the system, it 
is recom mended that the reservoir is fi l led 
with a solution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the manufacturer's specification. 

For Torque Figures see Section 06 and the Table at the end of this Section 
84 - 4  
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WINDSCREEN WIPERS AND WASHERS 

WASHER RESERVOIR FILLER NECK 

RENEW 84.1 0.04 

WASHER RESERVOIR FILLER NECK SEAL 

RENEW 84.1 0.06 

Open the bonnet and fit wing protection covers. 
Displace the reservoir fi l ler cap. 
Remove the filler neck fi lter assembly. 
Using a suitable tube, siphon the excess fluid from 
the fi ller neck reservoir. 

�: For 1 2  cy!. vehicles only: 
Release the right-hand air  cleaner cover se
curing clips. 
Remove the air cleaner cover I element 
from the air  cleaner base and wing 
mounted g rommet. 

Reposition the headlamp module harness multi
plugs. 
U ndo the multi-plug I reservoir mounting bracket 
(Fig. 1 )  and its spacer. 
Remove the fil ler neck to inner wing upper secur
ing nut (Fig. 2). 
Displace the reservoir fi l ler neck. 
Remove and discard the reservoir  I fil ler neck seal
ing '0' ring (Fig. 3). 
Fit and fully seat a new seal ing '0' ring to the reser
voir. 

Fitting the reservoi r  fi ller neck (renew as necess
a ry) is a reversal of the removal procedu re, ensur
ing that it is ful ly seated on the washer reservoir. 

NmJ.: To minimize the formation of deposits 
which affect the operation of the system, it 
is recommended that the reservoir  is fil led 
with a solution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the manufacturer's specification. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

WINDSCREEN WASHER JET 

RENEW 84.10.08 

Open the bonnet and fit wing protectio n  covers. 
Remove the wi per arm a nd blade 84. 1 5.01 . 
With a suitable im plement turn the jet covers anti
clockwise to release. 
Remove the plenum chamber finisher securing 
screws. 
Reposition the windscreen lower seal .  
Reposition the plenum cham ber finisher for access 
to the windscreen washer jets. 
Disconnect the washer tube from the jet (1 Fig . 1 ) . 
Disconnect the multi-plug con nector (2 Fig. 1 ). 
Displace the washer jet securing tang (3 Fig. 1 ). 
Remove the jet assembly. 

Fitting a new windscreen washer jet assembly is a 
reversal of the removal procedure. 

WINDSCREEN WASHER PUMP 

RENEW 84.1 0.21 

O pen the bonnet and fit wing protection covers. 
Jack up the front of the vehicle and support on two 
stands. 
Turn the road wheel to ful l  lock position for access. 
Remove the bolts and screws securing the inner 
wing closing panel and remove the panel. 
Place a suitable drain tin to position under the 
washer reservoir. 
Disconnect the washer pump multi-plug con
nector (5 Fig. 2).  
RepOSition the washer pump (6 Fig. 2)  from the res
ervoi r and al low the fluid to drain. 
Discard the washer pum p  to reservoir seal. 
Disconnect the washer tubing from the pump. 
Place the windscreen washer pump aside. 

Fitting a new windscreen washer pump is a rever
sal of the removal procedure, ensure that a new 
washer pump seal is fitted and ful ly seated. 

�: To minimize the formation of deposits 
which affect the operation of the system,  it 
is recom mended that the reservoir is filled 
with a sol ution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the manufacturer's specification. 

2 

For Torque Figures see Section 06 and the Table at the end of this Section 
84 - 6  

Fig. 1 
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• WINDSCREEN WIPERS AND WASHERS 

WIPER ARM 

RENEW 84.15.01 

Open the vehicle bonnet. 
Displace the wiper arm securing n ut cover ( 1  Fig. 
1 ). 
Remove the n ut (2 Fig. 1 )  securing the wiper arm. 
Position the arm away from the screen. 
Displace a nd remove the wiper arm (3 Fig. 1 ). 

Fitting a new wiper arm is a reversal of the removal 
procedure. 

WIPER BLADE 
J84·09� 

Fig. 1 
RENEW 84.15.05 

Refer to Fig. 2 
Lift the wiper a rm from the windscreen. 
Disengage the wiper blade retaining clip. 
Remove the wiper blade. 

Fitting a new wiper blade is a reversal of the re-
moval procedu re. 

WIPER MOTOR ASSEMBLY - 6 CYL. 

RENEW 84.15.12 
Fig. 2 

Disconnect the battery earth lead. 
Open the bonnet and fit wing protection covers. 
Remove the windscreen wiper arm 84. 1 5.01 . 
Remove the screws securing the plenum chamber 
finisher and reposition for access. 

2 Disconnect the washer jet multi-plugs (2 Fig. 3). 
Disconnect the washer jet feed pipes (1 Fig. 3). 
Remove the wiper motor securing n ut finisher. 
Remove the wiper drive spindle securing n ut, 
washer and spacer ( 1  Fig. 4). 
Displace a nd disconnect the motor harness m ulti-
plug. 
Reposition the bulkhead harness from its securing 
clips. 
Remove the wiper assembly u pper securing bolts Fig. 3 
(3 Fig. 4). 
Release the wiper assembly lower secu ring cl ips (2 
Fig. 4). 
Remove the wiper assembly and place aside (4 Fig. 
4). 
Remove the wiper motor spindle lower seal I 
spacer. 

Fitting a new motor is a reversal of the removal pro-
cedure, to ensure correct placement of the wiper 
arm: 
Recon nect the battery earth lead. 
Switch the ignition to the 'ON' position. 
Operate the wiper motor thus ensuring the wiper 
motor will be in 'park' position when stopped. 
Switch the ign ition to the 'OFF' position. 
Fit the windscreen wiper arm. Fig. 4 ,., 084 
E nsure that a l l  electrical connections are clean a nd 
secure. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

WIPER MOTOR - 12 CYL. 

RENEW 84.1 5.12 

Disconnect the battery earth lead. 
Open the bon net and fit wing protection covers. 
Remove the windscreen wiper arm 84. 1 5.01 . 
Displace and remove the engine compartment 
seal .  
U ndo and remove the plenu m  finisher securing 
screws. 
Displace and reposition the plenum fin isher. 
Disconnect the washer jet harness mUlti-plugs (2 
Fig. 1 ). 
Disconnect the washer jet feed pipes ( 1  Fig. 1 ). 
Remove the plenum fin isher. 
Remove the wiper d rive spindle securing nut and 
spacer (1 Fig. 2) .  
Disconnect the vacuum pipe from the ma nifold 
bala nce pipe. 
Slacken the balance pipe to manifold securing 
cl ips. 
Displace a nd remove the bala nce pipe assembly. 
Cut and remove the cab le ties securing the harness 
to wiper motor assembly. 
Release the engine harness to wiper motor assem
bly securing clip. 
Reposition the engine harness. 
Disconnect the wiper motor harness mUlti-plug. 
Release the wiper motor assembly to body lower 
securing clips (2 Fig. 2).  
Remove the wiper motor assembly to body upper 
securing bolts (3 Fig. 2). 
Remove the engine oil dipstick. 
Fit a suitable plug into the dipstick tube to prevent 
entry of foreign matters. 
Careful ly displace the wiper motor assembly (4 Fig. 
2).  

Remove the wiper drive spindle lower spacer. 
Displace a nd remove the u pper mounting spacers. 
Cut and remove the plenum d rain valve cable tie. 
Displace and remove the plenu m  drain valve. 
Remove the engine harness to wiper motor secur
ing clip. 
Place the wiper motor assembly aside. 

For Torque Figures see Section 06 and the Table at the end of this Section 
84 - 8  

Fig. 1 

Fig. 2 
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WINDSCREEN WIPERS AND WASHERS 

Position a new wiper motor assembly to the ve
hicle. 
Fit a nd fully seat the engine harness securing clip. 
Fit and align the plenum drain valve. 
Fit a nd tighten the drain valve to wiper motor as
sem bly securing clip. 
Fit and ful ly seat the u pper mounting spacers. 
Fit and al ign the wiper drive spindle lower spacer. 
Carefully fit a nd al ign the wiper motor assembly to 
the vehicle. 
Secure the wiper motor assembly to body lower 
securing cl ips (2 Fig. 1 ). 
Fit and tighten the wiper motor assembly to body 
u pper securing bolts (3 Fig. 1 ). 
Remove the plug from the dipstick tube. 
Refit the dipstick. 
Reconnect the wiper motor harness multi-plug. 
Using suitable cable ties, secure the harness to 
wiper motor assembly. 
Reposition the engine harness into its securing 
clip. 
Fit and ful ly seat engine balance pipe to engine. 
Tighten the securing clips. 
Reconnect the vacuum hose to balance pipe. 
Fit the wiper drive spindle upper spacer and fit a nd 
tighten the wiper drive spi ndle nut (1 Fig. 1 ). 
Position the plenu m  chamber for access and re
connect the washer jet feed pipes ( 1  Fig. 2). 
Reconnect the washer jet multi-plug connectors (2 
Fig. 2) .  
Fit a nd alig n the plenum finisher. 
Fit a nd tighten the p lenum finisher to body secur
ing screws. 
Refit the engine compartment seal. 
Reconnect the battery earth lead. 

Switch the ignition to the 'ON' position. 
Operate the wiper motor thus ensuring the wiper 
motor will be in 'park' position when stopped. 
Switch the ignition to the 'OFF' position. 
Refit the wiper arm. 
Remove the wing p rotection covers and close the 
bonnet. 

Fig. 1 

2 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

WINDSCREEN I HEADLAMP WASHER 
RESERVOIR 

RENEW 84.20.02 

Open the bonnet and fit wi ng protection covers. 
Jack up the front of the vehicle and support on two 
stands. 
Turn the road wheel to ful l lock position for access. 
Remove the reservoir lower closi ng panel securing 
screws. 
Remove the reservoir lower closing panel. 
Remove bolts and screws securing the in ner wing 
closing panel. 
Remove the spoiler to right-hand wing securing 
bolts. 
U ndo the spoiler to crush tube securing screw. 
Reposition the right-hand side of the spoi ler. 
Place a suitable drain ti n to position under the 
washer reservoir. 
Displace the washer pump (6 Fig. 1 )  from the reser
voir. 
Drain the fluid from the reservoir. 
Disconnect the headlamp washer pump outlet 
vent tube. 
U ndo and remove the outlet vent tube un ion nut (1  
Fig. 1 ). 
Displace the headlamp washer pump (4 Fig. 1 )  
from the reservoir. 

Displace the fluid level sensor multi-pl ug (3 Fig. 1 )  
from its mounting bracket. 
Disconnect the washer pump and the reservoir 
level sensor multi-plug con nectors. 

From the front of the vehicle, remove the two reser
voir securing bolts (Fig. 2 )  
From the i nner wing, remove the remaining reser
voir  securing bolt. 
Remove the reservoir assem bly. 

Fitting a new reservoir is a reversal ofthe removal 
procedure, ensuri ng that both a new washer pump 
seal a nd a fi l ler neck seal are fitted and ful ly seated. 

Note: To minimize the formation of deposits 
which affect the operation of the system, it 
i s  recommended that the reservoir is fi l led 
with a sol ution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the manufactu rer's speCification. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• WINDSCREEN WIPERS AND WASHERS 

HEADLAMP WASHER JET 

RENEW 

HEADLAMP WASHER JETS 
SET 

RENEW 

84.20.08 

VEHICLE 

84.20.09 

Remove the front bumper beam securing bolts ( 1  
Fig. 1 ). 
Remove the spacers (2 Fig. 1 ). 
Displace the bumper beam assembly for access to 
the lamps. 
Release the redundant multi-plugs from their se
curing clips. 
Release and disconnect the lamps mUlti-plugs. 
Release and remove the side lamps, and where 
applicable, side indicators (Federal Specification 
only). 
Release and disconnect the powerwash jets multi
plugs. 
Reposition the retaining clip for the power wash 
hose. 
Disconnect the power wash hose from its 'tee' 
piece. 
Carefully remove the front bumper beam assem
bly. 

Release the bumper blade trim finisher securing 
clips and remove the finisher (1 Fig. 2). 
Remove the four nuts and bolts (4 Fig. 2) which se
cure the quarter bumper assemblies and remove 
the assemblies (5 Fig. 2). 

Remove the six screws (2 Fig. 2) which secure the 
bumper blade (3 Fig. 2). 
Displace the bumper blade / jet assemblies from 
the beam and place on a bench. 

With a suitable implement turn the jet(s) cover (1  
Fig: 3) anti-clockwise to release. 
Remove the jet(s) securing screws (Fig. 3). 
Displace and disconnect jet(s) (2 Fig. 3) from 
hose(s). 

Fitting new jet(s) is a reversal of the removal pro
cedure. 

�: For correct repositioning of the headlamp 
washer jets, four g rooves are provided 
within the front bumper beam. 
3 Fig. 3 shows the correct fitting for styled 
headlamps; 4 Fig. 3 for quad headlamps. 

Fig . 1 

Fig. 2 

�� � / ��: 
% 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

HEADLAMP WASHER PUMP 

RENEW 84.20.21 

O pen the bonnet and fit wing protection covers. 
Jack up the front of the vehicle and support on two 
stands. 
Turn the road wheel to fu l l  lock position for access. 
Remove the reservoir lower closing panel securing 
screws. 
Remove the reservoi r  lower closing panel . 
Remove bolts and screws securing the i nner wing 
closing panel. 
Remove the inner wing cloSing panel. 
Place a suitable d rain tin to position under the 
washer reservoir. 
Displace the washer pump (4 Fig. 1 )  from the reser
voir. 
Drain the fl uid from the reservoi r. 
Remove and discard washer pump to reservoir 
seal.  
Displace and disconnect the headlamp washer 
pump multi-pl ug (2 Fig. 1 ). 
Remove the feed hose from the pump. 
Remove the outlet vent tube from the pump. 
Remove the headlamp washer pump assembly (4 
Fig. 1 ). 

Fitting a new headlam p  washer pump is a reversal 
of the removal procedure, ensuring that a new 
headlamp washer pump seal is fitted a nd fu lly 
seated. 

�: To minimize the formation of deposits 
which affect the operation of the system, it 
is recom mended that the reservoir is fi l led 
with a sol ution of soft water and a propri
etary cleaning fl uid mixed in accordance 
with the manufactu rer's specification. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Fig. 1 
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• WINDSCREE.� WIPERS AND WASHERS 

POWER WASH JET AMBIENT TEMPERA· 
TURE SENSOR 

RENEW 84.20.05 

Jack up the front of the vehicle and support on two 
stands. 
Remove the lower closing panel securing screws. 
Remove the lower closing panel. 
Remove the i nner wing closing panel securing 
screws. 
Remove the inner wing closing panel. 
Release the harness multi-plugs from the brake air 
duct securing clips. 
Disconnectthe a mbienttemperature sensor multi
plug. 
Displace a nd remove the air d uct (Fig. 1 ) . 
Place the air d uct to a suitable bench. 
Remove the sensor securing 'pop' rivets (Fig. 2). 
Displace a nd remove the sensor. 

Fit and align new sensor to position .  
Fit sensor securing 'pop' rivets. 
Fit and align air duct to securing edge clips. 
Con nect the ambient temperature sensor multi
p lug. 
Secure the harness multi-plugs into the brake air  
d uct securing clips. 
Fit and a lign the lower closing panel, fit and tighten 
the securing screws. 
Fit and align the inner wing closing panel, fit and 
tighten the securing screws. 
Lower the vehicle from the stands. 

o 
Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

HEADLAMP POWER WASH HOSE 
- VEHICLE SET 

RENEW 84.20.10 

Remove the front bumper beam secu ring bolts ( 1  
Fig. 1 ) . 
Remove the spacers (2 Fig. 1 ). 
Displace the beam assembly for access to the 
lamps. 
Release the redu ndant multi-plugs from their se
curing clips. 
Release and disconnect the lamps multi-plugs. 
Release and remove the side lamps, a nd where 
applicable, side indicators (Federal Specification 
only). 
Release and disconnect the powerwash jets multi
plugs. 
Reposition the retaining cl ip for the power wash 
hose. 
Disconnect the power wash hose from its 'tee' 
piece (5 Fig. 3). 
Carefully remove the front bumper beam assem
bly. 

Release the bumper blade trim fin isher securing 
clips and remove the finisher (1 Fig. 2). 
Remove the four nuts a nd bolts (4 Fig. 2) which se
cure the quarter bumper assemblies and remove 
the assemblies (5 Fig. 2). 

Remove the six screws (2 Fig. 2 )  which secure the 
bumper blade (3 Fig. 2) .  
Displace the bumper blade / jet assemblies from 
the beam and p lace on a bench. 

Reposition the jet feed hose to 'tee' piece securi ng 
clip (1 F ig. 3). 
Disconnect the jet feed hose from the 'tee' piece 
connector. 
Reposition the jet feed hose to washer jet securing 
cl ip (2 Fig. 3). 
Disconnect the hose from the jet. 
Reposition the 'tee' piece to the remaining jet feed 
hose securing clip. 
Displace and remove the 'tee' piece from the re
maining hose. 
Disconnect and remove the hose from its washer 
jet. 
Displace and remove the securing clips from the 
hoses. 

Fitting new headlamp powerwash hoses is a rever
sal of the remov�1 procedure. 

Note: To minimize the formation of deposits 
which affect the operation of the system, it 
is recom mended that the reservoir is filled 
with a solution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the man ufacturer's specification. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Fig. 3 

" 

Issue 2 January 93 



• WINDSCREEN WIPERS AND WASHERS 

HEADLAMP POWER WASH PUMP TO 
�EE' PIECE HOSE 

RENEW 84.20.1 1 

Jack up the front of the vehicle and place on axle 
stands. 
Remove the lower closing panel securing screws. 
Displace and remove the lower closing panel. 
Remove the i nner wing closing panel securing 
screws. 
Remove the inner wing closing panel. 
Slacken and disconnect the headlamp washer 
pump hose securing clip at the power wash pump 
(7 Fig. 1 ). 
Remove the securing clip from the hose. 
Fit a suitable plug into the pump outlet to retain the 
fluid. 
Slacken the hose to 'tee' piece (5 Fig. 2) securing 
clip (located on the underside of the front beam). 
Disconnect the hose from the 'tee' piece (Fig. 2). 
Remove the securing clip from the hose. 
Displace and remove the hose from the air d uct 
area. 

Fit and align a new hose into the air d uct area. 
Fit the 'tee' piece securing clip to the hose. 
Connect the hose to the 'tee' piece. 
Position and tighten the securing clip. 
Fit the remaining securing clip to the power wash 
pump side of the hose. 
Displace the plug from the pump outlet. 
Connect the hose to the pump outlet. 
Position and tighten the securing clip. 
Refit the air duct tube. 
Fit and tighten the air duct securing screw. 
Refit the inner wing closing panel. 
Fit and tighten the securing screws. 
Fit and align the lower closing panel. 
Fit and tighten the securing screws. 
Lower the vehicle from the stands. 

Nale: To minimize the formation of deposits 
which affect the operation of the system, it 
is recommended that the reservoir is filled 
with a solution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the manufacturer's specification. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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WINDSCREEN WIPERS AND WASHERS 

HEADLAMP POWER WASH �EE' PIECE 

RENEW 84.20.1 2  

Remove the front bumper beam securing bolts (1 
Fig. 1 ). 
Remove the spacers (2 Fig. 1 ). 
Displace the bumper assembly for access to the 
lamps. 
Release the redu ndant multi-plugs from their se
curing c l ips.  
Release and disconnect the lamps mUlti-plugs. 
Release and remove the side lamps, a nd where 
appl icable, side indicators (Federal Specification 
only). 
Release and d isconnectthe powerwash jets multi
plugs. 
Reposition the retaining clip for the power wash 
hose (Fig. 3). 
Disconnect the power wash hose (Fig. 3) from its 
'tee' piece (5 Fig. 3). 
Carefully remove the front bumper beam assem
bly. 

Release the bumper blade trim finisher securing 
clips and remove the finisher (1 Fig. 2) .  
Remove the four nuts and bolts (4  Fig.  2) which se
cure the quarter bumper assemblies and remove 
the assemblies (5 Fig. 2) .  

Remove the six screws (2 Fig. 2) which secure the 
bumper blade (3 Fig. 2 ). 
Displace the bumper blade / jet assemblies from 
the beam and p lace on a bench. 

Reposition both jet feed hoses to 'tee' piece secur
ing cli ps. 
Disconnect both jet feed hoses from the 'tee' piece. 

Fitting a new headlamp power wash 'tee' piece is 
a reversal of the removal procedure. 

Nm: To minimize the formation of deposits 
which affect the operation of the system, it 
is recommended that the reservoir is fil led 
with a sol ution of soft water and a propri
etary cleaning fluid mixed in accordance 
with the man ufactu rer's specification.  

For Torque Figures see Section 06 and the Table a t  the end of this Section 
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TORQUE FIGURES 

Windscreen / headlamp washer reservoir 
6-8 Nm 
Windscreen washer reservoir securing bolts 
6-8 Nm 
Windscreen wiper arm securing nut 17-19 Nm 
Wiper assembly upper securing bolts 6-8 Nm 
Wiper drive spindle securing nut 7-9 Nm 
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• ELECTRICAL 

CONTENTS 

DESCRIPTION OPERATION OPERATION PAGE 
NO. NO. 

AIR CON DITIONING HARNESS . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70.33 . . . . . .  86-74 
AIR CONDITIONING SWITCH CONTROL MODULE . . .  RENEW . . . . . . . . . . .  86.80. 1 5  . . . . . .  86-9 1 
AIR CONDITIONING SWITCH CONTROL MODULE -
BUTTON CAP GRAPH IC ILLUMINATION BULB . . . . . .  RENEW . . . . . . . . . . .  86.80.25 . . . . . .  86-93 
AIR CONDITIONING SWITCH CONTROL 
M ODULE - GRAPH ICS ILLUMINATION BULB . . . . . . . .  RENEW . . . . . . . . . . .  86.80.24 . . . . . .  86-93 
AIR CONDITIONING SWITCH CONTROL 
M ODULE - STATUS LED . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.80.23 . . . . . .  86-92 
AUTOMATIC GEARBOX SE LECTOR LAM P BULB . . . .  RENEW . . . . . . . . . . .  86.45.40 . . . . . .  86-43 
AXLE HARNESS - FRONT . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70. 1 5  . . . . . .  86-67 
AXLE HARNESS - REAR . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70. 1 6  . . . . . .  86-7 2 
BATTERY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  86-1 5 
BATTERy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86. 1 5.01 . . . . . .  86-1 9 
BATTERy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TEST . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86-1 6 
BATTERY COVER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86. 1 5. 1 2  . . . . . .  86-1 9 
BATTERY NEGATIVE LEAD . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86. 1 5. 1 9  . . . . . .  86-20 
BATTERY POWE R DISTRIBUTION - 6 CYL. . . . . . . . . .  DESCRI PTION . . . . . . . . . . . . . . . . . . . . .  86-2 1 
BON NET LAMP ASSEMBLY . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.24 . . . . . .  86-42 
BON NET LAMP BULB . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.23 . . . . . .  86-42 
BON N ET LAMP LENS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.25 . . . . . .  86-42 
BON NET LAMP LINK HARN ESS . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70.26 . . . . . .  86-73 
BON NET LAM P SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.23 . . . . . .  86-62 
COMBINED HEADLAMP FLASH / MAIN 
BEAM / TRIP SWiTCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.91 . . . . . .  86-64 
COMBINED STOP LAM P / CRUISE 
CONTROL SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.52 . . . . . .  86-63 
COM BINED WINDSCREEN 
WIPER / WASHER SWITCH . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.41 . . . . . .  86-63 
COM PACT DISC AUTO-CHANGER . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.50.06 . . . . . .  86-47 
CONTROL SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  86-05 
DOOR, BOOT AND FUEL FILLER LOCKS . . . . . . . . . . . .  DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  86-25 
DOOR GUARD LAMP ASSE MBLY - FRONT . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.38 . . . . . .  86-38 
DOOR GUARD LAM P ASSE MBLY - REAR . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.41 .24 . . . . . .  86-38 
DOOR GUARD LAMP BU LB - FRONT . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.47 . . . . . .  86-38 
DOOR GUARD LAMP BU LB - REAR . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.41 .23 . . . . . .  86-38 
DOOR GUARD LAMP LEN S  - FRONT . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.35 . . . . . .  86-37 
DOOR GUARD LAMP LENS - REAR . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.41 .22 . . . . . .  86-37 
DOOR LOCK MOTOR - DRIVER'S . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.25.45 . . . . . .  86-26 
DOOR LOCK MOTOR - REAR . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.25.47 . . . . . .  86-26 
DRIVER'S SEAT E NTRY SWITCH . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.07 . . . . . .  86-80 
DRIVER'S SEAT MEMORY CONTROL MODULE . . . . . .  RENEW . . . . . . . . . . .  86.75. 1 5  . . . . . .  86-83 
DRIVER'S SEAT MOTOR - FORWARD / REARWARD . .  RENEW . . . . . . . . . . .  86.75.0 1 . . . . . .  86-77 
DRIVER'S SEAT MOTOR -
FORWARD / REARWARD POTENTIOMETER . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.09 . . . . . .  86-80 
DRIVER'S SEAT MOTOR SWITCH . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.03 . . . . . .  86-79 
E LECTRIC AERIAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DiSPLACE . . . . . . . . .  86.50.2 1/0 1 . . . .  86-48 
E LECTRIC AERIAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.50.2 1 . . . . . .  86-48 
E LECTRIC AERIAL MAST . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.50.29 . . . . . .  86-48 
ENGINE EARTH LEAD . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70.38 . . . . . .  86-7 5 
ENGINE INJECTION AND 

IGN ITION HARNESS - 6 CYL. . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70.2 1 . . . . . .  86-69 

For Torque Figures see Section 06 and the Table at the end of this Section 
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FOGLAM P ASSEMBLY - FRONT . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.96 . . . . . .  86-36 
FOGLAM P ASSEM BLY - REAR . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.41 . 1 5 . . . . . .  86-36 
FOGLAM P BULB - FRONT . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 86.40.94 . . . . . .  86-35 
FOGLAM P BULB - REAR . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 86.41 .20 . . . . . .  86-36 
FOGLAM PS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DESCRiPTION . . . . . . . . . . . . . . . . . . . . . 86-35 
FRONT DIRECTION INDICATOR LAM P ASSEMBLY " RENEW . . . . . . . . . . .  86.40.39 . . . . . .  86-30 
FRONT DIRECTION INDICATOR LAM P BULB . . . . . . . .  RENEW . . . . . . . . . . .  86.40.41 . . . . . .  86-3 1 
FRONT DIRECTION IN DICATOR LAMP LENS . . . . . . . .  RENEW . . . . . . . . . . . 86.40.40 . . . . . .  86-30 
FRONT DOOR HARNESS - DRIVE R'S SIDE . . . . . . . .  " RENEW . . . . . . . . . . . 86.70.07 . . . . . .  86-65 
FRONT DOOR HARNESS - PASSENGER'S SIDE . . . . .  RENEW . . . . . . . . . . .  86.70.08 . . . . . .  86-65 
FRONT DOOR SPEAKER . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.50.1 3  . . . . . .  86-47 
FRONT FOGLAMPS INDICATOR BULB . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.76 . . . . . .  86-43 
FRONT SEAT CUSHION TILT MOTOR . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75. 1 8  . . . . . .  86-85 
FRONT SEAT CUSH ION TILT MOTOR 
POTENTIOMETE R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 86.75.2 1 . . . . . .  86-87 
FRONT SEAT HEAD RESTRAI NT MOTOR . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.17 . . . . . .  86-84 
FRONT SEAT HEAD RESTRAINT 
M OTOR POTENTIOMETE R . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 86.75.20 . . . . . .  86-86 
FRONT SEAT RECLINE MOTOR . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.04 . . . . . .  86-79 
FRONT SEAT RECLI NE MOTOR POTENTIOMETER . . .  RENEW . . . . . . . . . . .  86.75. 1 9  . . . . . .  86-85 
GENERATOR - 6 CYL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86. 1 0.02 . . . . . .  86-06 
GENERATOR DRIVE BE LT - 6 CYL. . . . . . . . . . . . . . . . . .  ADJ UST . . . . . . . . . .  86. 1 0.05 . . . . . .  86-08 
GENERATOR DRIVE BELT - 6 CYL. . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86. 1 0.03 . . . . . .  86-07 
GENERATOR PULLEY - 6 CYL. . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86. 1 0.04 . . . . . .  86-07 
G LOVE COM PARTMENT LAMP ASSEMBLY . . . . . . .  " RENEW . . . . . . . . . . .  86.45.08 . . . . . .  86-39 
GLOVE COMPARTMENT LAM P BU LB . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.07 . . . . . .  86-39 
HAZARD WARNING INDICATOR BULB . . . . . . . . . . . .  " RENEW . . . . . . . . . . .  86.45.68 . . . . . .  86-43 
HEADLAM P ASSEMBLY - LEFT HAN D . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40. 1 9  . . . . . .  86-29 
HEADLAM P ASSE MBLY - RIGHT HAN D . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.20 . . . . . .  86-30 
HEADLAM P BULB - INNER . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40. 1 2  . . . . . .  86-28 
HEADLAM P BULB - LEFT HAN D . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 86.40.2 1  . . . . . .  86-29 
HEADLAM P BULB - OUTER . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.08 . . . . . .  86-28 
HEADLAMP BULB - RIGHT HAN D . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.22 . . . . . .  86-29 
HEADLAM P RIM FIN ISHER . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.01 . . . . . .  86-28 
HEADLAM P U N IT - IN NER . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40. 1 3  . . . . . .  86-29 
HEADLAM P U N IT - OUTER . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40. 1 4  . . . . . .  86-29 
HEATED BACKLlGHT EARTH LEAD . . . . . . . . . . . . . . .  " RENEW . . . . . . . . . . .  86.70.32 . . . . . .  86-73 
HEATE R SWITCH CONTROL MODULE . . . . . . . . . . . .  " RENEW . . . . . . . . . . .  86.80. 1 4  . . . . . .  86-9 1 
HEATE R SWITCH CONTROL MODULE - BUTTON 
CAP GRAPH IC I LLU MI NATION BULB . . . . . . . . . . . . .  " RENEW . . . . . . . . . . .  86.80.28 . . . . . .  86-94 
HEATE R SWITCH CONTROL 
M QDULE - GRAPH ICS ILLUMI NATION BULB . . . . . .  " RENEW . . . . . . . . . . .  86.80.27 . . . . . .  86-94 
HEATE R SWITCH CONTROL MODULE - STATU S LED RENEW . . . . . . . . . . . 86.80.26 . . . . . .  86-95 
IGNITION SWITCH - AIR BAG MODEL . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 86.65.03/69 . . . .  86-61 
IGNITION SWITCH - NON AIR BAG MODE L . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.03 . . . . . .  86-61 
INTERIOR LAM P ASSE MBLy . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45. 1 2  . . . . . .  86-40 
INTERIOR LAMP ASSEMBLY - DAI MLER ONLY . . . .  " RENEW . . . . . . . . . . . 86.45. 1 2/50 . . . .  86-40 
INTERIOR LAMP BULB . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.06 . . . . . .  86-39 
I NTERIOR LAMP LE NS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.1 1 . . . . . .  86-40 
I NTERIOR LAMPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " DESCRIPTION . . . . . . . . . . . . . . . . . . . . .  86-37 

For Torque Figures see Section 06 and the Table at the end of this Section 
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LIGHTING LOGIC MODU LE . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.80.22 . . . . . .  86-92 
LUGGAGE COMPARTMENT LAM P ASSE MBLy . . . . . .  RENEW . . . . . . . . . . .  86.45. 1 6  . . . . . .  86-41 
LUGGAGE COMPARTMENT LAM P BULB . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45. 1 5  . . . . . .  86-41 
LU GGAGE COM PARTM ENT LAMP SWITCH . . . . . . .  " RENEW . . . . . . . . . . .  86.65.22 . . . . . .  86-62 
LUGGAGE COM PARTMENT LID RELEASE MOTOR . .  RENEW . . . . . . . . . . .  86.25.54 . . . . . .  86-27 
LUMBAR S UPPORT MOTOR . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75. 1 2  . . . . . .  86-83 
MAP LAMP BULB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.09 . . . . . .  86-39 
MASTER LIGHTING SWITCH . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.09 . . . . . .  86-62 
N UMBER PLATE LAMP ASSE MBLY . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.86 . . . . . .  86-34 
N UM BER PLATE LAMP ASSEMBLY - VEHICLE SET . .  RENEW . . . . . . . . . . .  86.40.93 . . . . . .  86-34 
N U M BER PLATE LAMP BULB . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.85 . . . . . .  86-34 
N UMBER PLATE LAMP BU LB - VEHI CLE SET . . . . . . .  RENEW . . . . . . . . . . .  86.40.92 . . . . . .  86-34 
N UMBER PLATE LAM P LEN S  . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.84 . . . . . .  86-34 
PASSENGER'S SEAT MEMORY CONTROL MODULE . RENEW . . . . . . . . . . .  86.75. 1 6  . . . . . .  86-84 
PASSENGER'S SEAT 
MOTOR - FORWARD I REARWARD . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75. 1 1  . . . . . .  86-82 
PASSENGER'S SEAT MOTOR -
FORWARD I REARWARD POTENTIOMETE R . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.22 . . . . . .  86-87 
PASSENGER'S SEAT MOTOR SWiTCH . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.75.05 . . . . . .  86-79 
POWERED SEAT HARNESS . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70. 1 1  . . . . . .  86-66 
RADIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.50.03 . . . . . .  86-46 
REAR COMPARTME NT READING LAM P ASSEMBLY . RENEW . . . . . . . . . . .  86.45.1 4  . . . . . .  86-41 
REAR COMPARTME NT READING LAMP BULB . . . . . .  RENEW . . . . . . . . . . .  86.45. 1 3  . . . . . .  86-40 
REAR COURTESY LAM P ASSEMBLy . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.46.03 . . . . . .  86-44 
REAR COURTESY LAMP BULB . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.46.04 . . . . .  ; 86-44 
REAR DOOR SPEAKER . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.50. 1 4  . . . . . .  86-47 
REAR DOOR WIRING HARN ESS . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.70.47 . . . . . .  86-76 
REAR FOGLAMPS IN DICATOR BULB . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.98 . . . . . .  86-43 
REAR SIDE MARKER LAMP ASSEMBLY . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.64 . . . . . .  86-32 
REAR SIDE MARKER LAMP BULB . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.62 . . . . . .  86-32 
RELAYS, U N ITS AN D MODU LES . . . . . . . . . . . . . . . . . . .  DESCRiPTION . . . . . . . . . . . . . . . . . . . . .  86-53 
RELAYS, U N ITS AN D MODULES . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . . . . . . . . . . . . . . . . .  86-54 
SECU RITY INCLINATION SENSOR . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.52.2 1  . . . . . .  86-5 1 
SECU RITY INTRUSION I INCLINATION SENSOR 
CONTROL MODU LE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.52.22 . . . . . .  86-52 
SECU RITY INTRUSION SENSOR . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.52.20 . . . . . .  86-5 1 
SECU RITY SIREN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.52.03 . . . . . .  86-50 
SECU RITY SYSTEM CONTROL MODULE . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.52.0 1 . . . . . .  86-50 
SECU RITY VALET SWITCH . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.52.08 . . . . . .  86-51 
SIDE REPEATER LAMP ASSEM BLY . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.53 . . . . . .  86-3 1 
S IDE REPEATER LAMP BULB . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.52 . . . . . .  86-3 1 
SIDE REPEATER LAMP LE NS . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.40.51 . . . . . .  86-3 1 
SLIDING ROOF MOTOR . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.76.01 . . . . . .  86-89 
SLIDING ROOF MOTOR LIMIT SWITCH . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.76.06 . . . . . .  86-90 
SLIDING ROOF SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.76.05 . . . . . .  86-90 
STARTER MOTOR - 6 CYL. AUTO. . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.60.01  . . . . . .  86-59 
STARTER MOTOR - 6 CYL. MANUAL . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.60.01  . . . . . .  86-59 
STARTER MOTOR SOLENOID . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.60.08 . . . . . .  86-61 
STOP LAM P SWiTCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.65.51 . . . . . .  86-63 
SUN VISOR ILLU MINATION BULB . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.95 . . . . . .  86-44 
SUN VISOR I LLU MINATION BULB - VISOR SET . . . . .  RENEW . . . . . . . . . . .  86.45.96 . . . . . .  86-44 
SWITCH PANE L  ILLUMINATION BULB . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  86.45.36 . . . . . .  86-43 
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TAIL, STOP, FLASHER AN D REVERSE 

• 
OPERATION PAGE 
NO. NO. 

LAM P BULB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.40.73 . . . . . .  86-33 
TAIL, STOP, FLASHER AN D REVERSE LAMP 
BULB HOLDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.40.S7 . . . . . .  8S-32 
TAIL, STOP, FLASHER AN D REVE RSE 
LAM P LENS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S. 40.72 . . . . . .  8S-33 
TRIP COMPUTER / CRU ISE 
CONTROL LOGIC M ODU LE . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.80.01 . . . . . .  86-9 1 
TRIP COM PUTER PANEL ILLU MINATION BULB . . . . .  REN EW . . . . . . . . . . .  8S.45.2 1  . . . . . .  8S-42 
TWEETER LOU DSPEAKER - FRONT . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.50.S0 . . . . . .  86-49 
TWEETER LOUDSPEAKER - FRONT VEHICLE SET . " RENEW . . . . . . . . . . . 8S.50.S1 . . . . . .  8S-49 
TWEETER SPEAKER - REAR . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.50.58 . . . . . .  8S-49 
TWEETER SPEAKER - REAR VEHICLE SET . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.50.59 . . . . . .  86-49 
WIN DOW LIFT M OTOR - FRONT DOOR . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.25.04 . . . . . .  8S-24 
WIN DOW LIFT MOTOR - REAR DOOR . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 8S.25.09 . . . . . .  8S-24 
WIN DOW LIFT SWITCH 
- FRONT DRIVER'S SIDE . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 8S.25.03 . . . . . .  86-23 

WIN DOW LIFT SWITCH 
- FRONT PASSENGER'S SiDE . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.25.0S . . . . . .  86-23 

WIN DOW LIFT SWITCH - REAR DOOR . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.25.1 0  . . . . . .  8S-25 
WIN DOW LIFT SWITCH ILLUM INATION BULB 
- FRONT DOOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . .  8S.4S. 1 2  . . . . . .  8S-45 

WIN DOW LIFT SWITCH ILLU M INATION BULB 
- REAR DOOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RENEW . . . . . . . . . . . 8S.4S. 1 3  . . . . . .  8S-45 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

CONTROL SYSTEM 

DESCRIPTION 

The Control System contains a Central Control 
Module (CCM ) which processes data on switched 
inp ut lines to provide control of the following func
tions: 

Air conditioning panel memory power supply. 
Audible warnings. 
Centralized door locking. 
Clock i l lumination. 
Directional indicators and hazard warning. 
Gearshift interlock logic, with key lock solenoid 
logic. 
Headlamp powerwash logic. 
Heated rear windscreen, door mi rrors and heated 
front windscreen (where fitted). 
Heated seat timers. 
Interior lamps. 
'Key-in' warning. 
'Not-in-park' warning. 
Overspeed warning logic. 
Panic and key operated 'al l-close'. 
Programmed windscreen wash wipe. 
Radio aerial logic. 
Seat-belt warning. 
Security system. 
Starter disable. 
Trip computer keypad i l lumination .  
Windscreen wiper and intermittent delay. 
Windscreen wiper motor watch-dog (power cut
out). 

The CCM is programmed during vehicle bui ld, to 
match the vehicle's individ ual requirements using 
'Programmable Electronic Control Units System' 
(PECUS) which is achieved via a JDS ISO Com
munication Bus. 

The CCM is of modular construction and is at
tached.to the b ulkhead on the passenger side by a 
l ug and two Dzus fasteners (Fig. 1 ) . 

Fig. 1 
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ELECTRICAL 

GENERATOR - 6 CYL. 

RENEW 86.1 0.02 

Disconnect the battery earth lead. 
Open the bon net and fit wing protection covers. 
Remove the air pump for access (where fitted) 
17.25.07. 
Remove the su pport bracket to water pump secur
ing bolts. 
Displace and remove the bracket. 
Loosen the generator l ink arm adjusting n ut ( 1  Fig. 
1 ). 
Remove the generator link arm trunnion securing 
bolt (2 Fig. 1 ) . 
Remove the generator l ink arm to water pump se
curing nut. 

From beneath the vehicle: 

Remove the link arm pivot bolt and pivotthe gener
ator towards the engine. 
Remove the l ink a rm and trun nion assembly from 
the water p ump. 
Remove the pivot bolt. 
Displace the generator from its mounting bracket 
and remove the spacer. 
Remove the generator main terminal securing n ut 
( 1  Fig. 2) .  
Disconnect the main terminal. 
Disconnect the generator multi-plug. 
Careful ly remove the generator. 

Fit a new generator to position. 
Connect the generator multi-plug. 
Connect the generator main termi nal (1 Fig. 2), fit 
and tighten the terminal securing n ut. 
Refitthe generatorto its mounting bracket and refit 
the spacer. 
Fit and tighten the pivot bolt. 
Refit the l ink arm and the trun nion assembly to the 
water pump. 
Refit the l ink arm pivot bolt and pivot the generator 
away from the engi ne. 
Fit and tighten the l ink arm to water pump securing 
nut. 
Fit and tighten the generator l ink arm trunnion se
curing bolt. 
Fit and align the support bracket to the water 
pump, fit and tighten the support bracket bolts. 
lighten the generator l ink arm adjusting nut, and, 
ensure that the drive belt is adj usted to the correct 
tension, see DATA on the following page. 
Refit the air pump. 
Remove the wing protection covers and close the 
bonnet. 
Con nect the battery ea rth lead. 

Fig. 1 

Fig. 2 

For Torque Figures see Section OB and the Table at the end of this Section 
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• ELECTRICAL 

GENERATOR DRIVE BELT - 6 CYL. 

RENEW 86.10.03 

O pen the bonnet and fit wi ng protection covers. 
Loosen the drive belt trunnion block securing bolt. 
Loosen the generator l ink arm to water pump se
curing nut. 
Loosen the generator l ink arm adjusti ng nut ( 1  Fig. 
1 ). 
Remove the generator link arm trunnion securing 
bolt (2 Fig. 1 ). 
Loosen the generator pivot nutl bolt (3 Fig. 1 ), pivot 
the generator towards the engi ne. 
Displace the generator drive belt from the gener
ator pulley. 
Displace the generator drive belt from the crank
shaft pul ley and feed the belt behind the fan b lades 
to remove. 

Fitting a new generator drive belt is a reversal  of 
the removal procedure, ensure that the drive belt 
is adjusted to the correct tension, see DATA below. 

DATA 

For a new cold belt, the belt should be tensioned 
between 556 to 578 N. After initial running (mini
mum period one minute) the belt should be al
lowed to cool and then be re-tensioned to 51 1 to 
534 N. 
Service belt tension for a used belt that has 
decayed to 356 N,  re-tension to 5 1 1  to 534 N .  
The tension should always be measured at mid
point between crankshaft a nd generator pul leys. 

GENERATOR PULLEY - 6 CYL. 

RENEW 86.1 0.04 

O pen the bonnet and fit wi ng protection covers. 
Loosen the generator l ink arm adjusting nut. 
Loosen the generator pivot nut I bolt (3 Fig. 1 ) . 
Pivot the generator towards the engine. 
Displace the belt from the generator pul ley and 
p lace aside. 
Remove the generator pulley securing nut, and re
tain the shaft n utwith a suitable spannerto prevent 
the generator shaft from rotating. 
Remove the pul ley from the generator shaft and 
p lace aside. 

-----r''-------� IU "51 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

Fit and al ign the new pul ley to the generator shaft. 
Fit and tighten the generator pul ley securing nut, 
and retain the shaft nut with a suitable spanner to 
prevent the generator shaft from rotating. 
Reposition the belt and engage onto the generator 
pul ley. 
Pivot the generator away from the engine. 
Adjust the belt to the correct tension, see DATA 
below. 
Remove the wing protection covers and close the 
bon net. 

GENERATOR DRIVE BELT - 6 CVL. 

ADJUST 86.1 0.05 

Open the bonnet and fit wi ng protection covers. 
Loosen the generator pivot bolt lock nut (3 Fig. 1 ) . 
Loosen the drive belt trunnion block securi ng bolt. 
Loosen the generator l ink arm securing n ut ( 1  Fig. 
1 ) .  
Remove the generator l ink arm tru nnion securing 
bolt (2 Fig. 1 ). 
Loosen the generator l ink arm to water pump se
curing nut. 
Tig hten the generator l ink arm adjusting n ut to ob
tain the correct belt tension, see DATA below. 
Tighten the generator l ink arm securing n ut ( 1  Fig. 
1 ). 
Tighten the drive belttru nnion block securi ng bolt. 
Tig hten the generator l ink arm to water pump se
curing nut. 
Tighten the generator pivot bolt lock nut. 
Remove the wing protection covers and c lose the 
bonnet. 

DATA 

For a new cold belt, the belt should be tensioned 
between 556 to 578 N. After initial running (mi ni
mum period one minute) the belt should be al
lowed to cool and then be re-tensioned to 51 1 to 
534 N. 
Service belt tension for a used belt that has 
decayed to 356 N, re-tension to 51 1 to 534 N. 
The tension should a lways be measured at mid
point between crankshaft and generator pul leys. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

GENERATOR - 12 CYL. 

RENEW 86.1 0.02 

Disconnect the battery earth lead. �/ 
Raise the vehicle on a 'four post' ram p. 

From beneath the vehicle: 

Remove the a nti-roll  bar brackets to front beam se
curing bolts. 
Remove the brackets from the a nti-rol l  bar rub
bers. 
Reposition the a nti-roll  bar downwards for access. 
Remove the PAS feed pipe to engine bracket secu r
ing screw. 
Reposition the PAS feed pipe for access. 
Slacken the generator link arm adjusting nut (1 Fig. 
1 ). 
Remove the generator link arm trunnion to engine 
bracket securing bolt (2 Fig. 1 ). 
Remove the generator to li nk arm securing bolt (3 
Fig. 1 ). 
Remove the generator l ink arm / trunnion assem
bly. 
S lacken the generator pivot nut and bolt (4 Fig. 1 ). 
Displace the drive belt from the generator pulley. 
Remove the generator pivot n ut a nd bolt (4 Fig. 1 ). 
Position the generator for access to the main ter
minal post. 
Remove the main lead Ipl clips to generator secur
i ng n uts. 
Displace the IP' cli ps from the generator studs (IPI 
clips remain captive on the main lead). 
Remove the main lead to generatorterminal secur
i ng nut (1 F ig.  2). 
Disconnect the main lead from the generator ter
minal  post. 
Disconnect the i ndicator lead multi-plug from the 
generator. 
M anoeuvrethe generator between the anti-roll bar 
and the radiator, remove the generator from the 
u nder bonnet area. 

Manoeuvre the new generator between the anti
roll bar and the radiator, to fit into the u nder bonnet 
area. 
Connect the indicator lead multi-plug to the gener
ator. 
Connect the main lead to the generator terminal 
post. 
Fit and tighten the main lead to generator terminal 
securing nut (1 Fig. 2). 

J86-1533 

Fig. 1 

Fig. 2 
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ELECTRICAL 

Reposition and seat main lead 'P' cl ips onto the 
generator studs. 
Fit and tig hten the 'P' clip securing n uts. 
Reposition the generator to align with the pivot 
bracket. 
Fit but do not fully tighten the generator pivot n ut 
and bolt (4 Fig. 2). 
Fit the generator l ink arm / trunnion assembly. 
Fit but do not tig hten the l ink arm to generator se
curing bolt (3 Fig. 2). 
Fit but do not tighten the l ink arm tru nnion to en
gine bracket securing bolt (2 Fig. 2). 
Position the drive belt o nto the generator pu l ley. 
TIghten the generator link arm adj usting nut ( 1  Fig. 
2), and, ensure that the drive belt is adjusted to the 
correct tension, see DATA below. 
TIghten the generator l ink arm lockn ut (5 Fig. 2) .  
TIg hten the l ink arm to generator securing bolt (3 
Fig. 2). 
TIghten the l ink arm trun nion to engine bracket se
curing bolt (2 Fig. 2). 
TIghten the generator pivot n ut and bolt (4  Fig. 2) .  
Reposition the anti-rol l  bar to the front beam. 
Fit and align brackets to the anti-roll  bar rubbers. 
Fit and tighten the anti-roll  bar brackets to front 
beam securing bolts. 
Reposition PAS feed pipe to engine bracket. 
Fit a nd tighten PAS feed pipe to engine bracket se
curing screw. 
Lower the vehicle on the ramp. 
Recon nect the battery earth lead. 

DATA 

For a new cold belt, tension the belt to 775 N. 
No re-tensioning is required. 

Service belt tension for a used belt that has 
decayed to 230 N,  re-tension to 400 N .  
The tension should always b e  measured at mid
point between crankshaft and generator pul leys. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

GENERATOR DRIVE BELT - 12 CYL. 

RENEW 

Open the bonnet and fit wi ng protection covers. 
S lacken the air pump pivot nut and bolt ( 1  Fig. 1 ). 
Slacken the l ink a rm trunnion to engine bracket securing bolt (2 Fig. 1 ) . 
Slacken the l ink arm to air pump securing bolt (3 Fig. 1 ). 
Loosen the link arm locknut (4 Fig. 1 ). 
S lacken the l ink a rm adjusting nut (5 Fig. 1 ). 
Pivot the air  pump towards the engine. 
Displace the air pump / water pump drive belt from the crankshaft pu l ley. 

86. 10.03 

Slacken the air conditioning compressor / tandem pump drive belt idler pul ley carrier to mounti ng 
bracket pivot bolt (6 Fig. 1 ) . 
Slacken the l ink arm trunnion to mounting bracket securing bolt (7 Fig. 1 ). 
S lacken the l ink arm to idler pul ley carrier securing bolt (8 Fig. 1 ). 
Loosen the l ink arm locknut (9 Fig. 1 ) . 
Slacken the l ink arm adjusting n ut to release the belt tension ( 10  Fig. 1 ) . 
Pivot the id ler pu l ley away from the compressor drive belt. 
Displace the compressor drive belt from the idler pul ley. 
Raise the vehicle on a 'four post' ram p. 

From beneath the vehicle: 
Remove the PAS feed pipe to engine bracket securing screw. 
Reposition the PAS feed pi pe for access. 
Slacken the generator pivot nut and bolt ( 1 1 Fig. 1 ) . 
Slacken the generator l ink arm trunnion to engine bracket securing bolt ( 1 2  Fig. 1 ) . 
Slacken the l ink arm to generator securing bolt ( 1 3  Fig. 1 ) . 
Loosen the link arm locknut ( 1 4  Fig. 1 ). 
Loosen the l ink arm adjusting nut ( 1 5  Fig. 1 )  to release belt tension. 
Pivot the generator towards the engine. 
Displace and remove the drive belt from the generator and crankshaft pulleys and place aside. 
Fit and fully seat a new drive belt to the generator and crankshaft pulleys. 
Pivot the generator away from the engine. 
Tighten the l ink arm adjusting n ut ( 1 5  Fig. 1 ), and, ensure that the d rive belt is adjusted to the correct 
belt tension, see DATA, following page. 
Tighten the l ink a rm locknut ( 1 4  Fig. 1 ). 
Tighten the link arm to generator securing bolt ( 13  Fig. 1 ) . 

Fig. 1 
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ELECTRICAL 

Tighten the l ink arm trunnion to engine bracket securing bolt ( 1 2  Fig. 1 ). 
Tighten the generator pivot nut and bolt ( 1 1  Fig. 1 ). 
Reposition the PAS feed pipe to engine bracket. 
Tig hten the PAS feed pipe to engine bracket securing screw. 
Lower the vehicle on the ramp. 

From above the veh icle: 

• 

Reposition and ful ly seat the air  conditioning compressor Itandem pump d rive belt onto the crankshaft 
pul ley. 
Pivot the idler pul ley to the drive belt. 
Tig hten the l ink arm adjusting nut ( 1 0  Fig. 1 ), and ensure that the drive belt is adj usted to the correct 
tension, see Section 82. 
Tig hten the l ink arm locknut (9 Fig. 1 ). 
Tighten the l ink arm to idler pul ley carrier securi ng bolt (8 Fig. 1 ). 
Tig hten the l ink arm trunnion to mounting bracket securing bolt (7 Fig. 1 ). 
Tig hten the idler pulley carrier to mounting bracket pivot bolt (6 Fig. 1 ). 
Reposition and fu l ly seat the air pump I water pump drive belt onto the crankshaft pu lley. 
Pivot the air pump away fro m the engine. 
Tighten the air pump l ink arm adjusting n ut (5 Fig. 1 ), and, ensure that the drive belt is adj usted to the 
correct tension, see Section 17 .  
Tighten the l ink arm locknut (4 F ig .  1 ). 
Tig hten the l ink arm to air  pump securing bolt (3 Fig. 1 ). 
Tighten the l ink arm trunnion to engine b racket securing bolt (2 Fig. 1 ) . 
Tighten the air pump pivot n ut and bolt ( 1  Fig. 1 ). 
Remove the wing p rotection covers and close the bonnet. 

DATA 

For a new cold belt, tension the belt to 775 N. 
No re-tensioning is required. 

Fig. 1 

Service belt tension for a used belt that has decayed to 230 N ,  re-tension to 400 N.  
The tension should always be measured at mid-point between crankshaft and generator pulleys. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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GENERATOR PULLEY - 12 CYL. 

RENEW 

Raise the vehicle on a 'four post' ram p. 
From beneath the vehicle: 

ELECTRICAL 

86.1 0.04 

Remove the PAS feed pipe to engi ne bracket secur
ing screw. 
Reposition the PAS feed pipe for access. 
Slacken the generator pivot nut and bolt (4 Fig. 1 ) . 
Slacken the generator link arm trunnion to engine 
bracket securing bolt (2 Fig. 1 ) . 
Slacken the l ink arm to generator securing bolt (3 
Fig. 1 ) . 
Loosen the generator link arm lockn ut (5 Fig. 1 ). 
Loosen the generator l ink a rm adjusting nut ( 1  Fig. 
1 ). 
Pivot the generator towards the engi ne. 
Displace the d rive belt (6 Fig. 1 )  from the generator 
pul ley (7 Fig. 1 )  and position aside. 
Remove the generator pul ley securing nut (9 Fig. 
1 ), to prevent the generator shaft rotating, retain 
the shaft nut (8 Fig. 1) with a suitable spanner. 
Remove the pul ley from the generator shaft and 
p lace aside. 

Fit a new pul ley to the generator shaft. 
Fit and tighten the generator pul ley securing nut (9 
Fig. 1 ), to prevent the generator shaft rotating, re
tain the shaft n ut (8 Fig. 1 )  with a suitable span ner. 
Reposition the d rive belt to fu I ly seat 0 nto the ge n
erator pul ley. 
Pivot the generator away from the engine. 
Tighten the generator link arm adj usting nut ( 1  Fig. 
1 ), and, ensure that the drive belt is adjusted to the 
correct tension, see DATA below. 
lighten the generator l ink arm locknut (5 Fig. 1 ). 
Tighten the link arm to generator securing bolt (3 
Fig. 1 ) . 
Tighten the generator l ink arm trunnion to engine 
b racket securing bolt (2 Fig. 1 ). 
Tighten the generator pivot nut and bolt (4 Fig. 1 ). 
Reposition the PAS feed pipe to the engi ne bracket. 
Tighten the PAS feed pipe to engine bracket secu r
ing screw. 
Lower the vehicle on the ramp. 

DATA 

For a new cold belt, tension the belt to 775 N. 
N o  re-tensioning is required. 

Service belt tension for a used belt that has 
decayed to 230 N, re-tension to 400 N .  
The tension should a lways be measured at mid
point between crankshaft a nd generator pul leys. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

GENERATOR DRIVE BELT - 12 CVL. 

ADJUST 

Raise the vehicle on a 'four post' ram p. 
From beneath the vehicle: 

86.1 0.05 

Remove the PAS feed pipeto engine bracket secur
i ng screw. 
Reposition the PAS feed pipe for access. 
S lacken the generator pivot nut and bolt (4 Fig. 1 ). 
Loosen the l ink arm trunnion to engine bracket se
curing bolt (2 Fig.  1 )  
S lacken the l i nk arm to generato r securing bolt (3 
Fig. 1 ). 
Loosen the generator l ink arm locknut (5  Fig. 1 ) . 

lighten the generator l ink arm adjusting n ut (1 Fig. 
' ), and, ensure that the drive belt is adj usted to the 
correct tension, see DATA below. 
lig hten the generator l ink arm lockn ut (5 Fig. 1 ). 
lighten the l i nk arm to generator securing bolt (3 
Fig. 1 ). 
lig hten the l ink arm trun nion to engine bracket se
curing bolt (2 Fig. 1 ). 
lig hten the generator pivot nut and bolt (4 Fig .  1 ). 
Reposition the PAS feed pipe to engine bracket. 
lig hten the PAS feed pipe to engi ne bracket secur
ing screw. 
Lower the veh icle on the ramp. 

DATA 

For a new cold belt, tension the belt to 775 N. 
No re-ten sioning is required. 

Service belt tension for a used belt that has 
decayed to 230 N,  re-tension to 400 N .  
The tension should always b e  measured at mid
poi nt between crankshaft and generator p u l leys. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

BATrERY 

DESCRIPTION 

The declaration of the battery capacity i n  ampere hours by battery manufacturers is now optional, and 
a more realistic method of declaring the characteristics of a battery is by quoting the RESERVE CAPAC
ITY and the RAPID DISCHARGE CURRENT. A battery userwil l  find i nformation about how long a battery 
will sustain the maximum electrical load i n  the event of a generator fai lure, and about the battery's cold 
start performance is of much g reater use than detai ls of battery capacity at the 1 0  or 20 hour rate. 

Reserve Capacity: 

This is the period duri ng which the battery can supply a constant cu rrent of 25 amps down to a voltage 
of 1 .75 volts per cell at a temperature of 25°C. The c urrent is based on a typical total electrical load of 
a vehicle such as would be carried by the battery under adverse driving conditions in the event of the 
fai lure of the vehicle charg i ng system. The time is usually stated in minutes. 

Cranking Performance: 

This is the assessed performance of the battery under simulated load conditions. The cranking current 
is the c u rrent the battery wi l l  deliver at the i nitial temperature of - 1 8°C which enables a minimum volt
age to be obtained at the battery terminals after 1 0  seconds. 

The battery fitted is of advanced design and has improved performance characteristics. 
Topping-up should be carried out when the electrolyte fal ls below the top of the separators. 
The vent covers should be left in position at al l  times, except d uring the topping-up procedure. 
When battery charging is carried out, the vent covers should be left in position to a l low gas to escape 
or flooding of electrolyte may result It is advisa ble to disconnect the battery from the vehicle. 

The capacity of the battery is 72 amps at the 20 hour rate. 
The rapid discharge current is 590 amps at -1 8°C. 
The rapid d ischarge voltage is 7.95 volts at -1 8°C. 
The reserve capacity time is 1 35 minutes at 25 amps. 

HEALTH AND SAFETY PRECAU110NS 

Batteries contai n  sulphuric acid. They also contain explosive mixtures of hydrogen and oxygen gases 
in each cell at a l l  times. Therefore, it is essential to be aware of and follow the safety precautions below. 

1 .  Hydrogen (which is highly explosive) is emitted, particularly during charging. 
2. No smoking when working near batteries. 
3. Avoid sparks, short circuits or other sources of ignition. 
4. Switch off current before making or breaki ng electrical con nections. 
5. Always disconnect the earth terminal fi rst and reconnect it last. 
6. Be sure to charge the battery in a well venti lated area. 
7. Switch off the charger before disconnecting. 

When working with acid, such as fi l l ing batteries, protective clothing is advisable. Use extreme care to 
avoid spil l ing acid as it can destroy clothing as wel l  as burning the skin .  If acid is spil led or  splashed 
on clothing, it should be neutralized and then rinsed with cold water. A solution of baking soda or am
monia and water may be used as a neutralizer. 
In the event of skin or eye contact d rench the affected area with water and in the case of eye contact seek 
u rgent medical attention. 

If battery acid is spil led or splashed on any surface of a vehicle, it should be neutral ized and rinsed with 
clean water. 

WASNING: IF  IT SHOULD BECOME NECESSARY TO PREPARE ELECTROLYTE OF A DESIRED SPECIFIC 
G RAVITY, ALWAYS POUR THE CONCENTRATED ACID SLOWLY INTO WATER; NOT WATER 
INTO ACID. HEAT IS GENERATED WHEN ACID IS MIXED WITH WATER. ADD SMALL 
AMOUNTS OF ACID SLOWLY WHILE STIRRING. ALLOW TO COOL IF NOTICEABLE HEAT 
DEVELOPS. EXCEPT FOR LEAD OR LEAD LINED CONTAINERS, ALWAYS USE NON ME· 
TALLIC RECEPTACLES AND I OR FUNNELS. DO NOT STORE ACID IN EXCESSIVELY 
WARM LOCA110NS OR IN DIRECT SUNLIGHT. 

For Torque Figures see Section 06 end the Table at the end of this Section 
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BATTERY TEST PROCEDURE 

Notes and 
Tables 1 , 2 and 3 are on 
the following page 

Check electrolyte 
level 

12.65V o 
higher 

Lave I low: 
up 

te 1  No 

evel O.K 

Below 
.----- 1 .250 59 

Recharge at slow rate, 
see tables 1 and 2. 
Note. 2, 3. 

Battery O.K.; if required, 
fully charge at slow rate, 
see tables 1 and 2. 
Note 2 

At or above 
.--ninimum 

voltage 

ELECTRICAL 

Visually inspect the _ Damaged -... Renew the battery battery 

I 
OK 

, 
Check the open 
circuit voltage 

I 
1 2.46V 
or lower 

Charge at maximum 
rate, see tables 
1 and 2. 

Notes 2. 3. 

Accepts charge: 
Allow to stand 10 min . 

• 
Check the specific grav-
ity of each cell, see 
page 86--18 

Calculatethedifference 
of high to low cell spe-
cific gravity 

I 
Difference 
below 0.030 sg 

• 
Note low cel l 
specific gravity from 
the above record 

I 
1 .250 5g or h igher: 
prepare for load test 

, 

Check the electrolyte 
temperature 

I 
Consult table 3 

Carry out a 
load test 

Will not 
accept charge .... 
Nota 3 

Di fference 
30 sg o r abo� � 

Below 
inimum 

voltage 

Renew the battery 

Renew the battery 

Renew the battery 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

TABLE 1 - BATTERY STATE OF CHARGE 

Open circuit voltage 1 2.70V 1 2.45V 1 2.20V 1 2.00V 1 1 .80V 
Specific gravity voltage 1 .270 1 .225 1 . 1 90 1 . 1 50 1 . 1 20 
(temp. compensated hydrometer) 
0/0 Charged 100% 75% 50% 25% 0 

TABLE 2 - RATE OF CHARGE 

BATTERY CONDITION CHARGE RATES 
Specific g ravity State of charge Maximum Slow 

(temp. compensated charge rate / time charge rate / time 
hydrometer) 

1 .190 to 1 .225 50% to 75% 20 amps / 60 min. 5 amps / 120 min. 

1 .150 to 1 .190 25% to 50% 30 amps / 60 min. 10 amps / 120 min. 

1 .120 to 1 . 150 O to 25% 40 amps / 60 min. 15 amps / 120 min. 

TABLE 3 - LOAD TEST 

Test load E lectrolyte temperatu re Min.  voltage under 1 5  sec. load 

21 . 1 1 °C (70°F) 

Load to half battery 15.55°C (60°F) 

cold cranking amps: 10.00oC (50°F) 

295 a mps 4.44°C (40°F) 

-1 . 1 1 OC (30°F) 

-6.66OC (20°F) 

-12.22°C (10°F) 

-17.77OC (OOF) 

�: 1 .  Use only disti l led water for topping up electrolyte. 

�: 2. The electrolyte must not exceed 51 .66°C duri ng charging. 

9.6V 

9.5V 

9.4V 

9.3V 

9.1V 

8.9V 

8.7V 

8.5V 

�: 3. A deeply discharged battery wi l l  initially draw l ittle current from the charger, proceed with 
battery charging if the current after 30 minutes is equal or g reater than 3 amps, if this value 
is not achieved consider the battery u nserviceable. 
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BATTERY 

Specific Gravity Test 

WARNING: DO NOT SMOKE. 

ELECTRICAL 

AVOID SPARKS, SHORT CIRCUITS OR OTHER SOURCES OF IGNITION. 

• 

HYDROGEN, WHICH IS HIGHLY EXPLOSIVE, IS EMITTED PARTICULARLY DURING 
CHARGING. 
SWITCH OFF CURRENT BEFORE MAKING OR BREAKING ELECTRICAL CONNECTIONS. 
ALWAYS DISCONNECT THE EARTH TERMINAL FIRST AND RECONNECT IT LAST. 
AVOID CONTACT WITH BATTERY ACID. 
BATTERY ACID IS POISONOUS AND CORROSIVE, IT WILL CAUSE BURNS TO THE SKIN 
AS WELL AS TO THE EYES. IN THE EVENT OF SKIN OR EYE CONTACT DRENCH THE AF· 
FECTED AREA WITH WATER AND IN THE CASE OF EYE CONTACT SEEK URGENT MEDI· 
CAL ATTENTION. 

The electrolyte consists of a mixture of sulphuric acid and water in given proportions. 
The electrolyte becomes weaker as the cel l discharges and this weakening effect is directly proportional 
to the a mount of electricity given up by the cel l. Therefore the specific gravity of the electrolyte gives 
a direct i ndication of the condition of the battery. 
When a tube of a hydrometer is i nserted into the electrolyte and the rubber bulb is pressed and released 
a smal l  quantity of electrolyte is drawn up into the hydrometer. The specific gravity of the electrolyte 
determines the level of the float in the liquid. With the float in a high position the specific g ravity is high. 
If the specific gravity is low the float si nks to a lower position. 
The specific g ravity readings are taken when the liquid level crosses the scale on the float and this gives 
an accurate i ndication of the state of charge of the battery. 
The volume of electrolyte and hence its specific gravity varies with temperature. 

Electrolyte Temperature Correction 

For every 1 0°C below 1 SoC subtract 0.007 from the hydrometer reading and for every 1 0°C above 1 SoC 
add 0.007 to the hydrometer reading. 

Example 

Specific gravity reading = 1 .2S0 
Temperature = SOC 
Equivalent specific gravity at 1 SoC = 1 .2S0 - 0.007 = 1 .243 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

BATTERY 

RENEW 86. 15.01 

WARNING: DO NOT SMOKE. 
AVOID SPARKS, SHORT CIRCUITS OR OTHER SOURCES OF IGNITION. 
HYDROGEN, WHICH IS HIGHLY EXPLOSIVE, IS EMITTED PARTICULARLY DURING 
CHARGING. 
SWITCH OFF CURRENT BEFORE MAKING OR BREAKING ELECTRICAL CONNECTIONS. 
ALWAYS DISCONNECT THE EARTH TERMINAL FIRST AND RECONNECT IT LAST. 
AVOID CONTACT WITH BATTERY ACID. 
BATTERY ACID IS POISONOUS AND CORROSIVE, IT WILL CAUSE BURNS TO THE SKIN 
AS WELL AS TO THE EYES. IN THE EVENT OF SKIN OR EYE CONTACT DRENCH THE AF· 
FECTED AREA WITH WATER AND IN THE CASE OF EYE CONTACT SEEK URGENT MEDI· 
CAL ATTENTION. 

Battery without cover is shown in Fig. 1 .  

Open the luggage compartment. 
Release the two plastic fasteners (Fig. 2) on the bat
tery cover. 
Displace and remove the battery cover from its 
lower locations. 
Loosen the negative lead pinch bolt. 
Remove the negative lead from its terminal. 
Loosen the positive lead pinch bolt. 
Remove the positive lead from its terminal.  
Disconnect the battery vent pi pe. 
Remove the battery clamp securing bolts. 
Displace a nd remove the battery clamp. 
Careful ly remove the battery. 
Ensure the battery is kept in  an u pright position as 
it is being removed. 

Fitting a new battery is a reversal of the removal 
procedure. 

NmI.: Ensure the terminals are clean and tight. 
Connect the positive terminal then connect 
the negative terminal ensuring the correct 
connections are made. 
Ensure the battery clamp is not over tigh
tened. 

BATTERY COVER 

RENEW 86.15. 12  

Open the luggage compartment. 
Release the two plastic fasteners (Fig. 2) on the bat
tery cover. 
Displace and remove the battery cover from its 
lower locations. 
Fit the fastener assemblies to the new battery 
cover. 
Position the battery cover to seat into its lower lo
cations. 
Align the battery cover a nd secure with the two 
plastic fasteners. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL • 
BATrERY NEGATIVE LEAD 

RENEW 86. 15.19 

WARNING: DO NOT SMOKE. 
AVOID SPARKS, SHORT CIRCUITS OR OTHER SOURCES OF IGNITION. 
HYDROGEN, WHICH IS HIGHLY EXPLOSIVE, IS EMITTED PARTICULARLY DURING 
CHARGING. 
SWITCH OFF CURRENT BEFORE MAKING OR BREAKING ELECTRICAL CONNECTIONS. 
ALWAYS DISCONNECT THE EARTH TERMINAL FIRST AND RECONNECT IT LAST. 
AVOID CONTACT WITH BATTERY ACID. 
BATTERY ACID IS POISONOUS AND CORROSIVE, IT WILL CAUSE BURNS TO THE SKIN 
AS WELL AS TO THE EYES. IN THE EVENT OF SKIN OR EYE CONTACT DRENCH THE AF· 
FECTED AREA WITH WATER AND IN THE CASE OF EYE CONTACT SEEK URGENT MEDI· 
CAL ATTENTION. 

Open the luggage compartment. 
Release the two plastic fasteners (Fig. 1 )  on the bat
tery cover. 
Displace and remove the battery cover from its 
lower locations. 
Slacken the battery negative lead clamp securing 
nut. 
Disconnect the battery negative lead. 
RepOSition the front edge of the l uggage compart
ment side l inerto al low access to the body earthi ng 
stud. 
U nscrew and remove the negative lead earthi ng 
stud securing nut (Fig. 2). 
Remove the battery negative lead from the body 
earthing stud. 

Fitting a new battery negative lead is a reversal of 
the removal procedu re. 
Ensure fixings / fastenings are torque tightened to 
the specified tolerances. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

BATTERY 

POWER DISTRIBUTION - 6 CYL. 

Fused and unfused battery power is distributed from the ' f:.{ post fuse blocks a nd terminal posts located 
behind the console on the right a nd left sides of the engine com partment bulkhead (7 Fig. ' ). Each 'f:.{ 
post fuse block contains three vertical banks of eight fuses, each bank being identified A, B or C respect
ively a nd , to S in  descending order. Fuse ratings, colour codes and the circuits are detailed in Section 
4, General Specification Data. 

, .  Battery 
2. Battery positive cable to RH footwell  post 
3. RH footwell terminal post 

Fig. , 

4. Battery positive extension cable to jump-start terminal 
5. Jump-start terminal 
6. Jump-start terminal to LH footwel l  terminal post 
7. Footwel l terminal post cables to 'A' post fuse boxes 
S. Jump-start term inal cable to starter motor 
9. Starter motor cable to generator 

' 0. Negative cable to chassis earth point 
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ELECTRICAL • 
BA TIE RV 

POWER DISTRIBUTION - 12  CVL. 

Fused and unfused battery power is distributed from the ' /J\ post fuse blocks a nd terminal posts located 
behind the console on the right and left sides of the engine compartment bu lkhead (7 Fig. 1 ). Each '/J\ 
post fuse block contains th ree vertical banks of eight fuses, each bank being identified A, B or C respect
ively and 1 to 8 i n  descending order. Fuse ratings, colour codes and the circuits are detai led i n  Section 
4, General Specification Data. 

1 .  Battery 
2.  Battery positive cable to RH footwell post 
3. RH footwell terminal post 

Fig. 1 

4. Battery positive extension cable to jump-start termi nal 
5. Jump-start terminal  
6. Jump-start terminal to LH footwel l  terminal post 
7. Footwel l  terminal post cables to '/11: post fuse boxes 
8. Jump-start terminal cable to sta rter motor 
9. Starter motor cab le to generator 

1 0. Negative cable to chassis earth point 

1 0  

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

FRONT DOOR WINDOW LIFT SWITCH -
DRIVER'S SIDE 

RENEW 

Disconnect the battery earth lead. 
Remove the front door armrest 76.34.22. 

86.25.03 

Remove the front door lower trim pad for access 
76.34.03. 
Remove the front door pocket 76.34.27. 
Displace and remove the window lift switch as
sembly end cover trim pad (Fig. 1 ). 
Remove the veneer panel to lift switch securing 
screw (Fig. 1 ) . 
Remove the veneer panel from the forward secu r
ing clip (Fig. 1 ). 
Remove the switch assembly securing nuts and 
screws. 
Remove the switch assembly from the door 
pocket. 

Fitting a new front door window lift switch (driver's 
side) is a reversal of the removal procedure. 

FRONT DOOR WINDOW LIFT SWITCH -
PASSENGER'S SIDE 

RENEW 

Disconnect the battery earth lead. 
Remove the front door armrest 76.34.22. 

86.25.06 

Remove the front door lower trim pad for access 
76.34.03. 
Remove the front door pocket 76.34.27. 
Displace and remove the window lift switch as
sem bly end cover trim pad (Fig. 2). 
Remove the veneer panel to lift switch securing 
screw (Fig. 2) .  
Remove the veneer panel from the forward secur
i ng clip (Fig. 2). 
Remove the switch / ashtray assembly securing 
n uts a nd screws. 
Displace the switch / ashtray assembly from the 
door pocket a nd carefully release the retaining 
tangs to remove the switch. 

Fitting a new front door window l ift switch (pass
enger's side) is a reversal of the removal pro
cedure. 

/ 

Fig. 1 

Fig. 2 
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WINDOW LIFT MOTOR 

RENEW - FRONT DOOR 
RENEW - REAR DOOR 

Motor location Fig. 1. 
Disconnect the battery earth lead. 

ELECTRICAL 

86.25.04 
86.25.09 

To renew the front door wi ndow lift motor proceed 
as fol lows: 
Remove the front door trim pad veneer panel 
78.47. 1 1 . 
Remove the front door upper trim pad 78.34.02. 
Remove the front door lower trim pad 78.34.03. 

To renew the rea r door window l ift motor proceed 
as fol lows: 
Remove the rear door lower trim pad 78.34.08. 

Note: Instructions for the rema inder of the above 
operations remain the same for both front 
and rear doors. 

Fit tape (1 Fig. 2) over the door g lass (2 Fig . 2) and 
frame (3 Fig. 2) to secure the g lass in the fully raised 
position. 
Remove the window l ift motor assembly to door 
securing screws and n uts. 
Remove the window l ift g uide securing screws. 
Reposition the weather shield to a llow access. 
Release the window lift motor multi-plug from its 
mounting cl ip.  
Disconnect the window l ift motor multi-plug. 
Remove the door lock motor weather shield 
moulding. 
Reposition the door weather shield to a llow ac
cess. 
Disconnect the window l ift motor from the door 
g lass and lower the motor i nto the bottom of the 
door. 
Remove the wi ndow l ift motor assembly  from the 
door. 

Fitting a new window l ift motor is a reversal of the 
removal procedure. 
Connect the battery earth lead. 

Fig . 1 

2 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

REAR DOOR WINDOW LIFT SWITCH 

RENEW 

Disconnect the battery earth lead. 
Remove the rear door armrest 76.34.23. 

86.25.10 

Remove the rear door lower trim pad for access 
76.34.06. 
Remove the rear door pocket 76.34.2S. 
Displace and remove the window switch assembly 
end cover trim pad (Fig. 1 ). 
Remove the veneer panel to switch securing screw 
(Fig. 1 ). 
Remove the veneer panel from the forward secur
ing clip (Fig. 1 ). 
Remove the switch / ashtray assembly securing 
n uts a nd screws. 
Displace the switch / ashtray assembly from the 
door pocket a nd carefu lly release the retaining 
tangs to remove the switch. 

Fitting a new reardoorwindow lift switch is a rever
sal of the removal procedure. 

DOOR, BOOT AND FUEL FILLER LOCKS 

DESCRIPTION 

Two methods of door and boot lock operation 
exist: mechanical operation by means of a plu nger 
located on each door sill, and electrical operation 
by means of motors installed in  the doors and 
boot. Mechanical operation of the boot lock is by 
means of a key operated mechanism also incorpo
rated at both the driver and front passenger doors. 

Each door plunger is connected to its respective 
lock mechanism by a l inkage which sets the mech
anism to its desi red condition. The front door 
plungers can be operated with the doors open or 
closed, but in  the open position the external door 
handle m ust first be raised. 
Driver and front passenger door plunger move
ment also operates a microswitch, which, via a 
door lock mod ule, operates the boot and the re
maining door locks. 

A safety featu re, operated by the inertia switch, un
locks al l  the doors and the boot and locks the fuel 
fi l ler should the vehicle be i nvolved in a col lision. 
Each lock can also be locked, via a door lock mod
ule, by a central locking function under the control 
of the CCM, it is operated by front door key or cen
tral locking switches. 

/ 

J86 1411 

Fig. 1 
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ELECTRICAL 

DRIVER'S DOOR LOCK MOTOR 

RENEW 86.25.45 

Disconnect the battery ea rth lead. 
Remove the front door lower trim pad 76.34.03. 
Displace the door lock motor multi-plug from its 
mounting bracket and disconnect the multi-plug. 
Cut and remove the lock harness I switch harness 
securing ca ble tie. 
Displace and remove the door lock motor weather 
shield moulding. 
Displace the inner lock control rod securing  clip (1 
Fig. 1 ) . 
Displace and remove the rod I knob assembly. 
Displace and remove the remote cable to bracket 
retaining clip (2 Fig. 1 '. 
Reposition the outer ca ble (3 Fig. 1 )  from the 
bracket (4 Fig. 1 ). 
Displace the inner cable from the lock release arm 
(5 Fig. 1 ). 
Remove the lock assembly securing screws. 
Reposition the lock assem bly for access. 
Remove the door lock motor securing screws. 
Remove the door lock motor. 

Fitting a new door lock motor is a reversal ofthe re
moval p rocedure. 
Refit the trim pad 76.34.03. 
Recon nect the battery earth lead. 

REAR DOOR LOCK MOTOR 

RENEW 

Disconnect the battery earth lead. 

86.25.47 

Remove the rear door lower trim pad 76.34.06. 
Displace the door lock motor multi-plug fro m its 
mounting bracket and disconnect the multi-plug. 
Cut and remove the lock harness I switch harness 
securing cable tie. 
Displace and remove the doo r lock motor weather 
shield moulding. 
Displace the inner lock control rod securing clip. 
Displace and remove the rod I knob assem bly. 
Remove the lock assembly securing screws. 
Reposition the lock assembly for access. 
Remove the door lock motor securi ng screws. 
Remove the door lock motor. 

Fitting a new door lock motor is a reversal of the re
moval procedu re. 
Refit the tri m pad 76.34.06. 
Reconnect the battery earth lead. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

LUGGAGE COMPARTMENT UD RELEASE 
MOTOR 

RENEW 86.25.54 

Disconnect the battery earth lead. 
Releasethe quarter turn fasteners securing the lug
gage compartment lid trim panel. 
Disconnect the luggage compartment lamp har
ness l ucar connectors. 
Remove the luggage compartment trim panel. 
Remove the two motor to mounting bracket secur
i ng screws (1 Fig. 1 ) . 
Reposition the motor assembly from the luggage 
compartment l id for access. 
Release the motor harness from its securing clip 
and disconnect the motor harness multi-plug (2 
Fig. 1 ). 
U nhook and remove the motor assembly from the 
link rod (3 Fig. 1 ). 

Fitting a new l uggage compartment lid release 
motor is a reversa l of the removal procedure. 
Refit the trim panel. 
Reconnect the battery earth lead. 

J86-1539 

Fig. 1 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

HEADLAMP RIM FINISHER 

RENEW 86.40.01 

Remove the radiator gri l le 76.55.03. 
Remove the gri l le surround securing bolts. 
Remove the gri l le surround spacers. 
Displace the relevant relay module (Figs. 1 ,  2). 
Remove the relevant headlamp securing n uts 
(Figs. 1 ,  2). 
Disconnect the headlamp bulb harness multi
plug(s). 
Reposition the g ri l le surround. 
Remove the headlamp assembly. 
Remove the headlamp ri m securing screws. 
Remove the rim fin isher and p lace aside. 

Fitting a new headlamp rim fi nisher is a reversa l of 
the removal procedure. 

HEADLAMP BULB 

RENEW - OUTER 
RENEW - INNER 

86.40.08 
86.40.1 2  

The following i nstruction applies to the i nner head
lamps only: 
Displace the relay module for access. 

The following i nstructions apply to both inner and 
outer headlamps: 
Remove the headlamp shield plastic sockets. 
Disconnect the headlamp bulb ha rness multi
plug. 
Displace the head lamp shield for access. 
Remove the rub ber bulb cover (Fig. 3) from the 
headlamp. 
Release the bu lb  retaining clip. 
Remove the bulb from the headlamp. 

Fitting new headlamp bulb is a reversal of the re
moval p rocedu re. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

HEADLAMP UNIT 

RENEW - INNER 
RENEW - OUTER 

Remove the radiator gri l le 76.55.03. 

86.40.13 
86.40.1 4  

Remove the relevant head lamp rim finisher. 
U nscrew the headlamp retaining ring securing 
screws ( 1  Fig. 1 ). 
Turn, disengage a nd remove the retaining ring (2 
Fig.  1 ). 
Displace the headlamp assembly. 
Disconnect the headlamp mUlti-plug. 
Remove the headlamp assembly. 
Displace and remove the ru bber grommet from the 
headlamp. 
Release the bulb retaining Clip. 
Remove the bulb from the headlamp unit. 
Place the headlamp u nit aside. 

Fitting new headlamp u nits is a reversal of the re
moval procedu re. 

HEADLAMP ASSEMBLY - LEFT HAND 

RENEW 

Disconnect the battery earth lead. 
Open the bonnet. 
Remove the radiator gri l le 76.55.03. 

86.40.19 

Remove the gril le surround secu ri ng bolts and 
spacers. 
Displace the wi per (slow and fast) I ignition I head 
restraint lamp module for access (Fig. 2).  
Remove the n uts securing the rea r of the headlamp 
assem bly (Fig. 2). 
Disconnect the headlamp multi-plug con necto r(s). 
Reposition the gri l le surround and remove the 
headlamp assembly. 
Remove the rubber grommet from the headlamp. 
Release the bulb retaining cl ip and remove the 
bulb. 

Fitting a new headlam p  assembly is a reversal of 
the removal procedure. 
Align a l l  headlamp beams. 

HEADLAMP BULB 

RENEW - LEFT HAND 
RENEW - RIGHT HAND 

86.40.21 
86.40.22 

Disconnect the headlamp bulb multi-plug (Fig. 3). 
Displace and remove the rubber grommet (Fig. 3). 
Release the bulb retaining clip. 
Displace and remove the bulb. 

Fitting a new headlamp bulb is a reversal ofthe re
moval p rocedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

HEADLAMP ASSEMBLY - RIGHT HAND 

RENEW 

Disconnect the battery earth lead. 
Open the bonnet. 
Remove the radiator gri l le 76.55.03. 

86.40.20 

Remove the gri l le surround securing bolts and 
spacers. 
Displace the power wash / screen wash / horn / RH 
dip flash module for access (Fig. 1 ) . 
Remove the n uts securing the rea r ofthe headlamp 
assembly (Fig . 1 ) . 
Disconnectthe headlamp multi-pl ug con nector(s). 
Reposition the gri l le surround and remove the 
headlamp assembly. 
Remove the rubber grommet from the headlamp. 
Release the bulb retaining cl ip a nd remove the 
bulb. 

Fitting a new head lamp assem bly is a reversal of 
the removal procedure. 
Align a l l  headlamp beams. 

FRONT DIRECTION INDICATOR LAMP 
ASSEMBLY 

RENEW 86.40.39 

Disconnect the battery earth lead. 
Carefully displace the lamp assembly from its re
taining cl ips. 
Disconnect the multi-plug cable connector and re
move the lamp assembly. 
Remove the screws securing the direction i ndica
tor lamp lens and remove the lens. 
Remove the bulbs and replace the lens. 

Fitting a new lamp is a reversal of the removal pro
ced ure. 

FRONT DIRECTION INDICATOR LAMP 
LENS 

RENEW 86.40.40 

Remove the screws (Fig. 2) securing the direction 
i ndicator lam p  lens and remove the lens. 

Fit a new lens and careful ly replace the screws. 

Fig. 1 

Fig.2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

FRONT DIRECTION INDICATOR LAMP 
BULB 

RENEW 86.40.41 

Disconnect the battery earth lead. 
Remove the screws (Fig. 1 )  securing the d irection 
indicator lamp lens and remove the lens (Fig. 1 ) . 
Press, turn and remove the bulb. 

Fit a nd fu l ly seat a new bulb into its holder. 
Fit and al ign the lens to the lamp assembly. 
Replace and tighten the screws securing the lens. 
Reconnect the battery earth lead. 

SIDE REPEATER LAMP ASSEMBLY 

RENEW 

Disconnect the battery earth lead. 
Open the bonnet 

86.40.53 

Disconnect the repeater lamp cable harness multi
plug connector. 
Displace the body g rommet into the i nner wing. 
Jack up the front of the vehicle and support on two 
stands. 
Remove the road wheel. 
Remove the screws securing the i nner wing arch 
l ine r  and remove the l iner. 
Peel back the repeater lamp insulator sleeve. 
Remove the repeater lamp from the wing. 
Carefully displace the adhesive pad and withdraw 
the cable harness. 

Fitting a new lamp is a reversal of the remova l pro
cedure, ensure that the wing aperture is clean. 

SIDE REPEATER LAMP LENS 

RENEW 86.40.51 

Remove the two screws securing the lens and re
move the lens (Fig. 2). 

Align the new lens to the lamp assembly. 
Fit and tighten the two securing screws. 

SIDE REPEATER LAMP BULB 

RENEW 

Disconnect the battery earth lead. 

86.40.52 

Remove the two screws securing the lens and re
move the lens (Fig. 2 ). 
Remove the bulb filter cover (Fig. 2). 
Press, turn and remove the bulb (Fig. 2). 

Fitting a new side repeater lamp bulb is a reversal 
of the removal procedu re. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

REAR SIDE MARKER LAMP ASSEMBLY 

RENEW 

Open the luggage compartment. 
Disconnect the battery earth lead. 

86.40.64 

Remove the spare wheel carpet cover. 
U nscrew the bolt retaining the spare wheel. 
Careful ly l ift out the spare wheel. 
Remove the fuel tank trim panel. 
Remove the rear lamp tri m panel. 
Remove the side tri m panel. 
Disconnect the ca ble harness mu lti-plug con
nector at the bulb fai lure mod ule. 
Displace the carpet and displace the body 
g rommet. 
Release the spri ng clips securing the marker lamp 
and remove the lamp com plete with cable. 

Fitting a new lamp is a reversal ofthe removal pro
ced ure. 

REAR SIDE MARKER LAMP BULB 

RENEW 86.40.62 

Disconnect the battery earth lead. 
Remove the screws securing the marker lamp lens 
and remove the lens. 
Press, turn and remove the bu lb. 

Fit and fully seat a new bulb i nto its holder. 
Align the lamp lens to the lamp assembly. 
Replace and tig hten the lamp lens securing screws. 
Reconnect the battery earth lead. 

TAIL, STOP. FLASHER AND REVERSE 
LAMP BULB HOLDER 

RENEW 86.40.67 

Open the l uggage compartment. 
Disconnect the battery earth lead. 
Remove the lamp i nterior trim finisher. 
Remove the nuts securing the bulb holders. 
Displace the holders from the lens (Fig. 1 ). 
Disconnect the cable harness block con nector. 
Note and remove the bu lbs fro m the holder. 

Fitting a new bu lb  holder is a reversal of the re
moval procedure, ensure the bulbs are replaced 
into their correct location (Fig. 2). 

Fig. 1 

® 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description. type and capacity refer to 
Section 4, General Specification Data. 

TAIL STOP, FLASHER, AND REVERSE 
LAMP LENS 

RENEW 

Open the luggage compartment. 
Disconnect the battery earth lead. 

86.40.72 

Remove the rear lamp i nteriortrim finisher (Fig. 1 ). 
Displace the side l iner. 
Remove the bolt securing the bulb fai lure module 
to bracket. 
Displace the module from the bracket. 
Remove the n uts securi ng the bulb holder. 
Displace the holder from the lens (Fig. 2). 
Disconnect the ca ble harness connector. 
Remove the n uts securing the lens. 
Remove the bulb fa ilure bracket. 
Remove the lens assembly. 

Fitting a new lens is a reversal of the remova l pro
cedure. 

TAIL, STOP, FLASHER AND REVERSE 
LAMP BULB 

RENEW 

O pen the luggage compartment. 
Disconnect the battery earth lead. 

86.40.73 

Remove the lam p  assembly interior trim finisher 
(Fig. 1 ). 
Remove the nuts securing the bulb holder. 
Displace the bulb holder from the lens. 
Remove the appropriate bulb (Fig. 2).  

Fitting a new bulb is a reversal of the removal pro
ced ure, ensure that the bulbs are replaced l ike-for
l ike. 

® 

R1915 'SW ® TAIL 

@ LH 

Fig. 1 

® 

Fig. 2 

For Torque Figures see S6ction 06 and the Table at the end of this Section 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

NUMBER PLATE LAMP LENS 

RENEW 86.40.84 

NUMBER PLATE LAMP ASSEMBLY 

RENEW 

VEHICLE SET RENEW 

Open the l uggage compartment. 
Disconnect the battery earth lead. 

86.40.86 

86.40.93 

Remove the three screws securing the number 
plate lamp finisher panel and remove the panel. 
Remove the two retaining screws securing the 
number p late lamp. 
Displace the lamp assembly from the aperture (Fig. 
1 ). 
Note and disconnect the electrical supply cables at 
the lam p  lucar connectors. 
Remove the lamp complete with the gasket. 
Retai n  the gasket for the new lamp assembly. 
Remove the bulb. 
For lamp assembly vehicle set renew, repeat the 
procedure for both lamps. 

For lamp lens renew: 
Remove the bulb contacts. 
Fit the bulb contacts to the new lens. 

Fitting the lamp assembly is a reversal of the re
moval procedu re, ensu re that the gasket is fitted to 
the new lamp assembly. 

NUMBER PLATE LAMP BULB 

RENEW 

VEHICLE SET RENEW 

Open the luggage compartment. 
Disconnect the battery earth lead. 

86.40.85 

86.40.92 

Remove the three screws securing the n umber 
plate lamp fin isher panel and remove the panel. 
Remove the two retaining screws securing the 
number plate lamp. 
Displace the lamp assem bly from the aperture (Fig. 
1 ) .  
Remove the bulb (Fig. 1 ) . 

Fitting a new number plate lamp bulb is a reversal 
of the removal procedu re. For vehicle set repeat 
the procedu re for both lamps. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• 
FOGLAMPS 

DESCRIPTION 

ELECTRICAL 

Rear foglamps a nd front ( if fitted) a re controlled, via the l ighting logic modu le a nd the bulb fai l  modules, 
from switches which are located on the left-hand side of the fascia switch panel. The logic module, 
which actuates relays in the mod ules, contains circuits which al low front foglamps ( if fitted) to operate, 
provided that the sidelamps are switched 'on', or the rear foglamps to operate provided that the side
lamps are switched 'on'. With the rear or front foglamps switched 'on' a logic earth is connected to the 
l ighting logic module which energizes relays that route battery power through the bulb fai l  modules to 
the respective fog lam p  fi laments. 

FRONT FOGLAMP BULB 

RENEW 86.40.94 

CAUTION: Ensure that the fog lamp is cool before 
touching the housing. 

Disconnect the battery earth lead. 
Remove the front spoi ler i nspection panel secu r
i ng screws (Fig . 1 ) .  
Remove the front spoiler inspection panel for ac
cess (Fig. 1 ). 
Sl ide the harness connector (Fig. 2) from its loca
tion cl ip  on the u nderside of the brake air duct. 
Loosen the foglamp to spoiler lower securing 
screw. 
U ndo the foglamp to spoiler u pper fasteners. 
Displace the foglamp assembly from the spoi ler 
(Fig. 1 ). 
Reposition the front fog lam p  rubber cover for ac
cess to the bulb. 
Release the bulb to fog lam p  retaining spri ng clip. 
Remove the bulb from the foglamp (Fig. 2) .  

Fitting a new front fog lamp bulb is a reversal ofthe 
removal procedure, ensure that the bulb is re
placed like-for-like, see Section 4, General Specifi
cation Data for bulb description, type a nd capacity. 

186 1416 

Fig. 1 

Fig. 2 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

FRONT FOGLAMP ASSEMBLY 

RENEW 86.40.96 

CAUTION: Ensure that the foglamp is cool before 
touching the housing. 

Disconnect the battery earth lead. 
Remove the front spoiler inspection panel secu r
ing screws (Fig. 1 ) . 
Remove front spoi ler inspection panel for access. 
Sl ide the harness con nector from its location clip 
on the underside of the brake air duct and seperate 
the connector. 
Loosen the foglamp to spoi ler lower securing 
screw. 
U ndo the foglamp to spoiler upper fasteners. 
Displace the foglamp assembly from the spoi ler 
(Fig. 1 ). 
Remove the u pper fasteners from the fog lamp. 
Remove the lower securing screw from the fog
lamp. 

Fitting a new front foglamp assembly is a reversal 
of the removal procedure. 

REAR FOGLAMP ASSEMBLY 

RENEW 

Open the l uggage compartment. 
Disconnect the battery earth lead. 
Displace the floor carpet forwa rd. 

86.41 . 15  

Remove rear lamp assembly interior trim finisher. 
Displace the side liner for access. 
Displace the rear liner for access. 
Cut a nd remove the cable tie securing the foglamp 
lead. 
Disconnect the ca ble harness mu lti-pl ug con
nector. 
CarefuUy displace the fog lamp from the bumper. 
Displace the cable harness body grommet. 
Remove the la mp assembly. 

Fitting a new lamp assembly is a reversal of the re
moval procedure. 

REAR FOGLAMP BULB 

RENEW 86.41 .20 

Disconnect the battery earth lead. 
Remove the screws securing the lamp lens (Fig. 2) .  
Remove the lens. 
Press, turn and remove the bulb. 

Fitting a new bulb is a reversal of the removal pro
cedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

INTERIOR LAMPS 

DESCRIPTION 

The interior lamps operate either direct from 
switches or by the CCM from i nterior, map and 
door switch inputs. 

Interior lamps i nclude the following: 

Two lamp assemblies which form an i ntegral part 
of the roof console. 
A map lamp i nstal led between the two interior 
lamp assemblies i n  the roof console. 
Door g uard lamps located in each door. 
Bon net lamps secured to the underside of the ve
hicle bonnet. 
Luggage compartment lamp secured to the u nder
side of the luggage compartment l id. 
Reading lamps located in the front seat head re
straints. 
G love compartment lamp located within the g love 
compartment 

FRONT DOOR GUARD LAMP LENS 

RENEW 

REAR DOOR GUARD LAMP LENS 

RENEW 

Disconnect the battery earth lead. 
Open the appropriate door. 

86.40.35 

86.41 .22 

U ndo the guard lamp securing fastener (Fig. 1 ). 
Displace the lamp assembly from the underside of 
the door pocket (Fig. 1 ). 
Disconnect the lucar connectors from the lamp ter
minals. 
Using a suitable impleme nt, carefully p rise the lens 
from the lamp assembly and place aside. 
Fit and ful ly seat a new lens to the lamp assembly. 

Fitting the lamp assembly is a reversal of the re
moval procedure. 

Fig. 1 

For TorqU6 Figures SfIfI Section 06 end the Teble et the end of this Section 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

FRONT DOOR GUARD LAMP ASSEMBLY 

RENEW 86.40.38 

REAR DOOR GUARD LAMP ASSEMBLY 

RENEW 

Disconnect the battery earth lead. 
Open the appropriate door. 

86.41 .24 

U ndo the g uard la m p  securing fastener (Fig. 1 ). 
Displace the lam p  assembly from the u nderside of 
the door pocket (Fig. 1 ). 
Disconnect the lucar connectors from the lamp ter· 
m inals. 
Remove the lamp assembly. 

Fitting the lamp assembly is a reversal of the re· 
moval procedure. 

FRONT DOOR GUARD LAMP BULB 

RENEW 

REAR DOOR GUARD LAMP BULB 

RENEW 

Disconnect the battery earth lead. 
Open the appropriate doo r. 

86.40.47 

86.41 .23 

U ndo the guard lam p  securing fastener (Fig. 1 ). 
Displace the lamp assembly from the underside of 
the door pocket (Fig. 1 ). 
Turn the bulb holder anti-clockwise to release it 
from the lamp assembly (Fig. 1 ). 
Remove the bu lb from the bulb holder. 
Fit and ful ly seat a new bulb into the bu lb  holder. 
Refit the bulb holder to the lamp assembly. 

Fitting the lamp assembly is a reversal of the re
moval procedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

GLOVE COMPARTMENT LAMP BULB 

RENEW 

Disconnect the battery earth lead. 
Open the glove compartment. 

86.45.07 

Dep ress the g love compartment lamp upper re
tain ing clip. 
RepOSition the lamp assembly for access (Fig. 1) 
and re move the bulb. 

Fitting a new bulb is a reversal of the removal pro
ced ure, e nsure that the bulb is replaced l ike-for
like. 

GLOVE COMPARTMENT LAMP 
ASSEMBLY 

RENEW 

Disconnect the battery earth lead. 
Open the g love compartment. 

86.45.08 

Depress the g love compa rtment lamp upper re
tain ing clip. 
Reposition the lamp assembly for access (Fig. 1 ). 
Note and disconnect lamp connectors. 
Remove the lamp assembly and remove the bulb. 

Fitting a new lamp assembly is a reversal ofthe re
moval procedu re. 

INTERIOR LAMP BULB 

RENEW 86.45.06 

Disconnect the battery earth lead. 
Turn a nd release the roof console retaining catch. 
Displace console assembly from the location tags. 
Release the spring contact to the bulb. 
Displace a nd remove appropriate bulb (1 Fig. 2).  

Fitting a new bulb is a reversal of the removal pro
cedure, e nsure that the bulb is replaced l ike-fo r
like. 

MAP LAMP BULB 

RENEW 86.45.09 

Disconnect the battery earth lead. 
Turn a nd release the roof console retaining catch. 
Displace the console assembly from the location 
tags. 
Releasethe map lamp contact and remove the bulb 
(1 Fig. 3).  

Fitting a new bulb is a reversal of the removal pro
cedure, ensure the bul b is replaced l ike-for-like. 

! C 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

INTERIOR LAMP LENS 

RENEW 86.45. 1 1  

Turn and release the roof console quarter turn fas
tener. 
Displace the roof console assembly from its retai n
i ng cli ps (Fig. 1 ). 
Remove the appropriate bulb ( 1  Fig. 1 ) . 
Displace a nd remove the lens. 

Fitting a new i nterior la mp lens is a reversal of the 
removal procedure. 

INTERIOR LAMP ASSEMBLY 

RENEW 
RENEW - DAIMLER ONLY 

86.45. 1 2  
86.45.12 / 50 

Turn and release the roof console quarter turn 
fastener. 
Displace the roof console from its retaining cli ps 
(Fig. 1 ). 
Disconnect the multi-pl ug connector(s). 
Remove the roof console assembly. 
Displace and remove the spire clips securing the 
veneer panel a nd remove the veneer panel from 
the roof console assembly (Daimler models only). 
Depress the interior lamp retaining lugs a nd re
move the i nterior lamp assemblyfrom the console. 

Fitting a new i nterior lamp assembly is a reversal 
of the removal procedure. 

REAR COMPARTMENT READING LAMP 
BULB 

RENEW 86.45.13 

Displace the lamp from its storage position to 
al low access. 
Depress the lamp lens retaining clip and remove 
the lens assembly (Fig. 2) .  
Remove the bulb (Fig. 2) from the lamp. 

Fitting a new reading lamp bulb is a reversal of the 
removal procedure. 

- - - - - ---

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

REAR COMPARTMENT READING LAMP 
ASSEMBLY 

RENEW 86.45.1 4  

Disconnect the battery earth lead. 
Pull the lamp from its 'off' to 'on' position and turn 
to a l low access to the securing screw. 
Remove the lam p  assembly securing screw. 
Displace the lamp assembly from the rear u pper 
quarter trim panel. 
Carefully ease the trim panel aside and displace the 
multi-plug connector. 
Disconnect the multi-plug and remove the lamp 
assembly from the vehicle. 

Fitting a new reading lamp assembly is a reversal 
of the removal procedure. 
Connect the battery earth lead. 

LUGGAGE COMPARTMENT LAMP BULB 

RENEW 

O pen the luggage compartment. 
Disconnect the battery earth lead. 

86.45.15 

Displace the lamp assembly from the luggage 
compartment trim panel (Fig. 1 ). 
Remove the bulb. 

Fitting a new bulb is a reversal of the removal pro
cedure, ensure that the bulb is replaced like-for
like. 

LUGGAGE COMPARTMENT LAMP 
ASSEMBLY 

RENEW 86.45.16 

Open the luggage compartment. 
Disconnect the battery earth lead. 
Displace the lamp assembly from the l uggage 
compartment trim panel (Fig. 1 ) . 
Note and disconnect the two wires from the lamp 
assembly. 
Remove the lamp assembly. 
Remove the bulb. 

Fitting a new lamp assembly is a reversal of the re
moval procedure. 

Fig. 1 J86 1419 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

TRIP COMPUTER PANEL ILLUMINATION 
BULB 

RENEW 86.45.21 

Disconnect the battery earth lead. 
Remove the screw securing the switch undertray. 
Remove the u ndertray (Fig. 1 ) . 
Remove the bulb holder. 
Remove the bulb from the holder. 

Fitting a new bulb is a reversal of the removal pro
cedure, ensure that the bulb is rep laced like-for
like 

BONNET LAMP BULB 

RENEW 86.45.23 

BONNET LAMP LENS 

RENEW 86.45.25 

Disconnect the battery earth lead. 
Detach the snap-on lamp lens (Fig. 2 )  by pressing 
the plastic retaining clip. 
Twist and remove the bulb. 

Fitting a new bulb or lens is a reversal of the re
moval procedu re, ensure that the bulb is replaced 
I ike-for-like. 

BONNET LAMP ASSEMBLY 

RENEW 86.45.24 

Disconnect the battery earth lead. 
Remove the bonnet liner bottom corner retaining 
disc expander screw. 
Carefully reposition the corner of the bonnet l iner 
for access. 
Displace the bonnet lam p  harness from the bonnet 
clip. 
Disconnect the harness multi-plug. 
Release the lamp assem bly from the bonnet aper
ture by displacing the latch on top of the lamp. 
Remove the lamp assembly. 

Fitting a new lamp assembly is a reversal ofthe re
moval procedu re, ensure that the lamp assembly 
is fu l ly seated into the bonnet aperture. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

SWITCH PANEL ILLUMINATION BULB 

RENEW 86.45.36 

Disconnect the battery earth lead. 
Remove the switch housing rear cover securing 
screws. 
Displace and remove the rear cover. 
Displace a nd remove the bulb. 

Fitting a new bulb is  a reversal of the removal pro
cedure, e nsure that the bulb is replaced l ike-for
like. 

AUTOMATIC GEARBOX SELECTOR LAMP 
BULB 

RENEW 86.45.40 

Remove the console fi nisher veneer panel 
76.47.26. 
Reposition the i l lumination lamp bulb holder from 
its mounting bracket to allow access to the bulb. 
Remove the bulb (Fig. 1 )  from the holder. 

Fitting a new automatic gearbox selector lamp 
bulb is a reversal of the removal proced ure. 

FRONT FOGLAMPS INDICATOR BULB 

RENEW 86.45.76 

This operation also serves for the following oper
ations: 

HAZARD WARNING INDICATOR BULB 

RENEW 86.45.68 

REAR FOGLAMPS INDICATOR BULB 

RENEW 86.45.98 

Disconnect the battery earth lead. 
Carefully displace and remove the relevant warn
i ng switch dol ly. 
Usi ng suitable pliers or tweezers, carefully remove 
the bulb (Fig. 2).  
Carefully fit and ful ly seat a new bulb to the circuit 
board. 
Fit and fully seat the switch dolly to the switch. 
Recon nect the battery earth lead. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

SUN VISOR ILLUMINATION BULB 

RENEW 
RENEW - VISOR SET 

Disconnect the battery earth lead. 
Position the sun visor fu l ly down. 

86.45.95 
86.45.96 

Position the sun visor mirror cover fully up. 
Displace and remove the sun visor mi rror i l lumina
tion lens (Fig. 1 ). 
Remove the sun visor mirror i l lumi nation bulb 
(Fig. 1 ) . 

Fitting a new sun visor i l lumination bulb is a rever
sal of the removal procedure. 
Recon nect the battery earth lead. 

REAR COURTESY LAMP ASSEMBLY 

RENEW 86.46.03 

Disconnect the battery earth lead. 
Remove the front seat back cover for access 
76.70.09. 
Releasethe lamp harness from the back finisher se
curing clips and discon nect the multi-plug con
nector (1 Fig. 2). 
Displace and remove the lamp assembly (2 Fig. 2) 
from the seat back or veneer panel (Dai mler / 
Vanden Plas on ly). 

Fitting a new rear courtesy lamp assembly is a re
versal of the removal proced ure. 

REAR COURTESY LAMP BULB 

RENEW 86.46.04 

Disconnect the battery earth lead. 
Remove the front seat back cover for access 
76.70.09. 
Releasethe lamp harness from the backfinisherse
curing clips and disconnect the mu lti-plug con
nector (1 Fig. 2). 
Displace and remove the lamp assembly (2 Fig. 2) 
from the seat back or veneer panel (Daimler / 
Vanden PI as on ly). 
Remove the bulb from the lamp assembly. 

Fitting a new rear courtesy lamp bulb is a reversal 
of the removal proced ure. 

2 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 

86 - 44 

• 

Issue 2 January 93 



• ELECTRICAL 

FRONT DOOR WINDOW LIFT SWITCH 
ILLUMINATION BULB 

RENEW 86.46.12  

Disconnect the battery earth lead. 
Displace and remove the window lift switch as
sembly end cover trim pad. 
Remove the veneer panel to window lift switch se
curing screw. 
Remove the veneer panel. 
Displace the relevant bulb holder assembly from 
the switch pack (Fig. 1 ). 
Sl ide out the bu lb  from the bulb holder. 

Fitting a new front door window l ift switch bu Ib is 
a reversal of the removal procedu re. 

REAR DOOR WINDOW LIFT SWITCH 
ILLUMINATION BULB 

RENEW 86.46.13 

Disconnect the battery earth lead. 
Displace and remove the window lift switch as
sembly end cover trim pad. 
Remove the veneer panel to window lift switch se
curing screw. 
Remove the veneer panel. 
Displace the bulb holder assem bly from the switch 
pack (Fig. 2). 
Slide out the bulb from the bu lb  holder. 

Fitting a new rear doorwindow lift switch is a rever
sal of the removal procedure. 

Fig.  1 

JI6 11.25 

Fig. 2 
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ELECTRICAL 

RADIO 

RENEW 86.50.03 

Disconnect the battery earth lead. 
Remove the centre console ashtray 76.67 . 1 8. 
Remove the centre console finisher veneer panel 
76.47 .26. 
Move the gearbox selector lever to '0' d rive posi
tion. 
Remove the radio panel securing screws. 
Displace the radio panel for access. 
Disconnect the aerial lead. 
Remove the earth lead securing nut and remove 
the lead. 
Disconnect the white multi-plug from the radio 
socket. 
Disconnect the compact disc player 'DIN' plug 
from the radio socket. 
Displace the radio retaining spring cl ips. 
Carefully sl ide the radio through the mounti ng 
panel. 
Remove the radio assembly. 

Align a new radio to the panel. 
Carefu l ly slide the radio into the panel u ntil fu lly 
seated, ensure thatthe retaining clips are engaged. 
Con nect the earth lead to the radio. 
Fit and tighten the earth lead securing nut. 
Connect the aerial lead (2 Fig. 1 )  into the radio. 
Connect the white multi-pl ug connector (1 Fig. 1 )  
i nto the radio socket. 
Connect the compact disc player 'DIN'  plug (3 Fig. 
1 )  to the radio socket. 
Check a l l  connections are ful ly 'home'. 
Carefully reposition the radio panel to the centre 
console. 
Fit and tighten the radio panel securing screws. 
Refit the centre console finisher veneer panel 
76.47.26. 
Refit the centre console ashtray 76.67.1 8. 
Move the selector lever to 'P' park position. 
Connect the battery earth lead. 
Switch the ignition to the auxiliary position. 
Programme the radio secu rity code into the radio. 
Tune the radio into the required stations. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

COMPACT DISC AUTO-CHANGER 

RENEW 86.50.06 

Open the luggage compartment. 
Reposition the Compact Disc (CD) a uto-changer 
harness from behind the front l iner. 
Disconnect the harness multi-pl ug .  
Remove the CD auto-changer slide brackets to 
mounting bracket securing screws. 
Remove the CD auto-changer from the mounting 
bracket. 
Remove the slide brackets to CD auto-changer se
curing screws, remove the slide brackets. 

Fitting a new CD auto-changer is a reversal of the 
removal procedure. 

FRONT DOOR SPEAKER 

RENEW 86.50.13 

Remove the front door armrest 76.34.22. 
Remove the front door lower trim pad for access 
76.34.03. 
Remove the front door pocket 76.34.27. 
Remove the speaker securing screws (Fig. 1 ). 
Displace and remove the speaker. 

Fitting a new front door speaker is a reversal of the @ 
removal procedure. 

REAR DOOR SPEAKER 

RENEW 86.50. 14  

Remove the rea r  door armrest 76.34.23. 
Remove the rear door lower trim pad for access 
76.34.06. 
Remove the rear door pocket 76.34.28. 
Remove the speaker securing screws (Fig. 2). 
Displace and remove the speaker. 

Fitting 'a new rear door speaker is a reversal of the 
removal procedure. 

JII 14 27  

Fig. 1 

® L 

j" 1£11 

Fig. 2 
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ELECTRICAL 

ELECTRIC AERIAL 

RENEW 

DISPLACE FOR PAINTWORK 

86.50.21  

86.50.21 I 01 

Open the l uggage compartment. 
Disconnect the battery earth lead. 
Remove the l uggage com partment floor carpet 
76.1 9.30. 
Remove the luggage compartment front l iner 
96. 1 9.31 . 
Remove the right-hand luggage compartment 
side l iner 76. 1 9.23. 

To displace the aerial: 
Remove the aerial bracket lower securing screw ( 1  
Fig. 1 ) . 
Displace the aerial into the boot area. 
Displace the aerial grommet. 
To rebuild reverse the removal procedure. 

To renew the aerial :  
Remove the aerial earth strap securing bolt. 
Disconnect the earth lead. 
Remove the aeria l lead securing nut (4 Fig. 1 ) . 
Disconnect the aerial lead. 
Disconnect the mu lti-plug (5 Fig. 1 ) . 
Slacken the aerial lower securing n uts / bolts (2 Fig. 
1 ). 
Remove and displace the drain tube (3 Fig. 1 ) . 
Carefu l ly, displace and remove the aerial .  

Fitting a new electric aerial is a reversal of the re
moval procedu re. 

ELECTRIC AERIAL MAST 

RENEW 86.50.29 

U ndo the mast to aerial retaining nut (Fig . 2). 
Switch the ignition to the 'auxi liary' position. 
Switch the radio 'on'. 
Al low the motor to stop (the aerial mast wil l  be at 
its highest position).  
Withdraw the mast (note the position of the teeth 
on the cable) (Fig. 3). 

Switch the ignition 'off'. 
Duri ng the 1 5  seconds delay period, before the aer
ial motor operates to retract the mast, prepare the 
mast a nd insert the flexible cable into the motor as
sembly (Fig. 3). 
Whilst the aerial motor is operating, engage the 
flexible mast cable with the drive gear (Fig. 3) and 
al low the mast to seat into the aerial .  
Tig hten the mast retaining nut. 
Switch the ignition to the 'auxi liary' position and 
al low the mast to fu l ly extend. 
Switch the radio and the ignition 'off'. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

REAR TWEETER SPEAKER 

RENEW 86.50.58 

REAR TWEETER SPEAKER - VEHICLE SET 

RENEW 86.50.59 

Using a suitable i mplement, carefully d isplace the 
rear tweeter speaker from the rear parcel shelf. 
Disconnect the speaker harness multi-pl ug. 
Remove the s peaker assembly. 
Displace and remove the speaker from the speaker 
gri l le (Fig. 1 ). 

Fitting a new rea r tweeter speaker is a reversal of 
the removal procedu re. 

For the renewal ofthe veh icle set, repeat the above 
operation for the both speakers. 

FRONT TWEETER LOUDSPEAKER 

RENEW 86.50.60 

FRONT TWEETER LOUDSPEAKER -
VEHICLE SET 

RENEW 86.50.61 

Displace the solar sensor from its retaining cli ps 
within the fascia. 
U ndo the demister vent securing screw (1 Fig. 2). 
Displace the vent from the centre retai ning clip. 
Careful ly displace the vent from the fascia fir tree 
fixing (2 Fig. 2). 
Disconnect the loudspeaker mUlti-plug. 
Displace and remove the loudspeaker from the 
vent retaining Cli ps (Fig. 2). 

Fitting a new front tweeter loudspeaker is a rever
sal of the removal procedure, ensure that the 
speaker is fully seated into its retaining clips. 

Forthe renewal ofthe vehicle set, repeatthe above 
operation for both speakers. 

F ig .  1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

SECURITY SYSTEM 

SECURITY SYSTEM CONTROL MODULE 

RENEW 

Open the l uggage compartment. 
Disconnect the battery earth lead. 
Remove the LH rear interior lamp cover. 

86.52.01 

Displace a nd reposition the LH side I i  ner for access. 
Release the control module mU lti-plug lever lock. 
Disconnect the multi-plug .  
Disconnect the incli nation sensor mU lti-plug .  
Remove the ABS Control Module (BCM) mounting 
bracket securing bolts. 
Reposition the BCM harness. 
Reposition the BCM. 
Displace and reposition the sun roof drain tube 
from the inner wi ng grommet. 
Displace the drain tube from the BCM mounti ng 
plate grommet. 
Remove the secu rity control module securi ng n uts 
( 1  Fig. 1 ) . 
Displace and reposition the security control mod
u le (2 Fig. 1 ). 
Note and disconnect the security control module 
multi-plugs (3 Fig. 1 ). 
Displace the drain tube from the security control 
module. 
Remove the security control module. 

Fitting a new secu rity control module is a reversal 
of the removal procedure. 
Using the JDS, reprogramme the security system 
via menus 'Vehicle set-up' then 'Security / CCM 
set-up'. 

SECURITY SIREN 

RENEW 86.52.03 

Open the bonnet and fit wing protection covers. 
Remove the LH air cleaner assembly 1 9. 1 0.0 1 ,  for 
1 2  cyl. vehicles only. 

From the front LH inner wing: 
Cut and remove the siren harness multi-pl ug cable 
tie. 
Reposition the harness for access. 
Remove the siren securing bolts (Fig. 2) .  
Displace a nd remove the siren. 

Fitting a new siren is a reversal of the remova l pro
cedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

VALET SWITCH (FIG. 1 )  

RENEW 86.52.08 

Open the centre console cubby box lid. 
Carefully displace the switch from the cubby box 
inner l iner. 
Disconnect the switch harness mUlti-plug. 
Remove the switch assembly. 

Fitting a new valet switch is a reversal of the re
moval procedure, ensure the switch is fully seated 
into the cubby box inner l iner. 

INTRUSION SENSOR 

RENEW 86.52.20 

Carefully displace the sensor (A Fig. 2 car fitted 
with sunroof, B Fig. 2 car with fixed roof) from the 
headl ining. 
Disconnect the sensor harness multi-plug (Fig. 2). 
Remove the sensor. 

Connect the new sensor to harness multi-plug. 
Carefully, fit and fully seat the new sensor into the 
headl ining. 

INCLINATION SENSOR 

RENEW 86.52.21 

O pen the l uggage compartment. 
Remove the LH rear interior lamp cover. 
Displace and reposition the LH side l inerfor access. 
Remove the incl ination sensor securing nuts ( 1  Fig. 
3). 
RepOSition the sensor. 
Remove and retain the mounti ng spacers. 
Disconnect the sensor multi-plug. 
Remove the sensor. 

Fitting a new inclination sensor is a reversal ofthe 
removal procedure. 

Fig. 1 

A 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 86 - 51 
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ELECTRICAL 

INTRUSION I INCLINATION SENSOR 
CONTROL MODULE 

RENEW 86.52.22 

Reposition the LH side footwel l  carpet. 
Remove the sou nd deadening fixings. 
Remove the sound deadening retaining plate. 
Reposition the sound deadening .  
Remove the seat control module cover securing 
bolt and remove the cover. 
Remove the intrusion sensor control module fix
i ngs (1  Fig. 1 ) . 
Reposition the control module (2 Fig. 1 ) . 
Disconnect the multi-plug con nector (3 Fig. 1 ). 
Remove the control mod ule 

Fitting a new inclination sensor control mod ule is 
a reversal of the removal procedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• 
RELAYS, UNITS AND MODULES 

DESCRIPTION 

ELECTRICAL 

Where possible i ndividual canned relays are 
g rouped into relay modules with each modu le con
taining fou r  relays. The mod ules are non-service
able, attachment is by sna p-on fixings a nd plug 
directly into the vehicle harnesses at positions 
shown in Fig. 1 .  

A - Left-hand (LH) drive vehicles 
B - Right-hand (RH) drive vehicles 

RELAY MODULES: 

1 .  Powerwash / Screenwash / Horn / R H  dip 
flash 

2. Wiper motor / Wiper (slow - fast) speed / 
Ignition / Head restraint lamp timer 

3. Door unlock / Door lock / Mirror heater / 
Starter 

4. Auxiliary position / Sidelight position / 
Auxi l iary sides / Cigar lighter 

5. Heated rear window / Aerial up / Aerial down 
/ Ride level 

6. RH front screen heater / LH front screen 
heater / Interior lamp / Door guard lamp 

7. High mounted stop lamp / Remote l uggage 
compartment release / LH dip flash / 
fuel pump 

S. RH seat heater / LH seat heater / Key solenoid 
/ Gear solenoid 

9. Cool ing fans 

CANNED RELAYS: 

1 0. Fuel injection - light blue can 
1 1 .  Oxygen sensor heater - l ight blue can 
1 2. Breather heaters - light blue can 
1 3. Air pump - light blue can 
1 4. Gearbox power - light blue can 
1 5. Air conditioning c lutch - light blue can 
1 6. Ignition - light blue can 
17 .  Fuel pump - light blue can 
1 S. ABS main - white can 
1 9. ABS pump 

Fig.  1 
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ELECTRICAL 

FUEL PUMP RELAY (17 PAGE 8�3) 

RENEW 18.30.30 

Refer to Section 1 8. 1  for 6 cy!. vehicles, 1 8.2 for 1 2  
cy! .  vehicles. 

FUEL INJECTION MAIN RELAY 
( 1 0  PAGE 8�3) 

RENEW 

Disconnect the battery earth lead. 

18.30.31 

Carefu lly displace and remove the relay from the 
relay holder (Fig. 1 ,  see CAUTION below). 

Fit and ful ly seat a new fuel injection main relay 
i nto the relay holder. 
Con nect the battery earth lead. 

CAUTION: Fig. 1 shows the fuel injection main 
relay for right-hand drive vehicles. 
For left-hand drive vehicles the fuel in
jection main relay is on the far left. 

AIR PUMP RELAY (13 PAGE 8�3) 

RENEW 18.30.34 

Disconnect the battery earth lead. 
Carefu l ly displace and remove the relay from the 
relay holder (Fig. 2, see CAUTION below). 

Fit and fu l ly seat a new air pump main relay i nto the 
relay holder. 
Connect the battery earth lead. 

CAUTION: Fig. 2 shows the air pump relay for 
right-hand drive vehicles. For left
hand drive vehicles the air pump relay 
is on the far right. 

AIR CONDITIONING COMPRESSOR 
CLUTCH RELAY (15 PAGE 86-53) 

RENEW 86.55.08 

Disconnect the battery earth lead. 
Carefully displace and remove the relay from the 
relay holder (Fig. 3, see CAUTION below). 

Fit a nd ful ly seat a new air conditioning com
pressor clutch relay into the relay holder. 
Connect the battery earth lead. 

CAUTION: Fig. 3 shows the air conditioning com
pressor clutch relay for right-hand 
drive vehicles. For left-hand drive ve
hicles the air conditioning compres
sor clutch relay is second from the left. 

Fig . 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" 
GEARBOX POWER RELAY 
(14 PAGE 86-53) 
RENEW 

Disconnect the battery earth lead. 

ELECTRICAL 

86.55.89 

Carefully displace and remove the relay from the 
relay holder (Fig. ' , see CAUTION below). 

Fit and ful ly seat a new gearbox power relay into 
the relay holder. 
Connect the battery earth lead. 

CAUTION: Fig. 1 shows the gearbox power relay 
for right-hand drive vehicles. For left
hand drive vehicles the gearbox pow
er relay is fourth from the left. 

HEATED BREATHER RELAY (12 PAGE 
86-53) 
RENEW 86.55.93 

Disconnect the battery earth lead. 
Carefully d isplace and remove the relay from the 
relay holder (Fig. 2, see CAUTION below). 

Fit and fully seat a new heated breather relay into 
the relay holder. 
Connect the battery earth lead. 

CAUTION: Fig. 2 shows the heated breather relay 
for right-hand drive vehicles. For left
hand drive vehicles the heated breath
er relay is fifth from the left. 

POWERWASH I SCREENWASH I HORN I 
RH DIP FLASH RELAY MODULE (1 PAGE 
86-53) 
RENEW 86.55.98 

Disconnect the battery earth lead. 
Displace the relay module from its mounting 
bracket (Fig. 3). 
Disconnect the harness multi-plug from the relay 
modu le. 
Remove the relay module. 

Fittin g  a new relay module is a reversal of the re
moval proced ure. 

Fig.  1 

Fig. 2 

F ig.  3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

WIPER MOTOR I WIPER (SLOW - FAST) 
SPEED I IGNITION I HEAD RESTRAINT 
LAMP TIMER RELAY MODULE (2 PAGE 
86-53) 

RENEW 86.56.01 

Disconnect the battery earth lead. 
Remove the passenger's side dash l iner 76.46. 1 5. 
Remove the passenger's side dash l iner armature 
76.46. 1 3  (Federal Vehicles only). 
Displace the relay mod ule from its mounti ng 
bracket (4 Fig. 1 ) . 
Disconnect the harness multi-pl ug from the relay 
modu le. 
Remove the relay modu le. 

Fitting a new relay module is a reversal of the re
moval procedure. 

RH FRONT SCREEN HEATER I LH FRONT 
SCREEN HEATER I INTERIOR LAMP I 
DOOR GUARD LAMP RELAY MODULE (6 
PAGE 86-53) 

RENEW 86.56.02 

Disconnect the battery earth lead. 
Remove the passenger's side dash l iner 76.46. 1 5. 
Remove the passenger's side dash l i ner a rmature 
76.46. 13  (Federal Vehicles only). 
Displace and reposition the relay modu le from the 
mounting bracket (2 Fig. 1 ) . 
Disconnect the harness multi-plug from the relay 
module. 
Remove the relay module. 

Fitting a new relay modu le is a reversal of the re
moval procedure. 

DOOR UNLOCK I DOOR LOCK I MIRROR 
HEATER I STARTER RELAY MODULE (3 
PAGE 86-53) 

RENEW 86.56.03 

Disconnect the battery earth lead. 
Remove the passenger's side dash l iner 76.46. 1 5. 
Remove the passenger's side dash l iner armatu re 
76.46. 1 3  (Federal Vehicles only). 
Displace and reposition the relay modu le from the 
mounting bracket (1 Fig. 1 ) . 
Disconnect the harness mUlti-pl ug from the relay 
modu le. 
Remove the relay modu le. 

Fitting a new relay modu le is a reversal of the re
moval procedure. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

AUXILIARY POSITION I SIDELIGHT 
POSITION I AUXILIARY SIDES I CIGAR 
LIGHTER RELAY MODULE (4 PAGE 8�) 

RENEW 86.56.04 

Disconnect the battery earth lead. 
Remove the passenger's side dash liner 76.46.15 .  
Remove the passenger's side dash l iner armature 
76.46. 13 (Federal Vehicles on ly). 
Displace and reposition the relay modu le from the 
mounting b racket (3 Fig. 1 ) . 
Disconnect the harness mUlti-pl ug from the relay 
module. 
Remove the relay module. 

Fitting a new relay module is a reversa l of the re
moval p rocedure. 

HIGH MOUNTED STOP LAMP I REMOTE 
LUGGAGE COMPARTMENT RELEASE I 
LH DIP FLASH I FUEL PUMP RELAY 
MODULE (7 PAGE 86-53) 

RENEW 

Remove the battery cover 86. 1 5. 1 2. 
Disconnect the battery ea rth lead. 

86.56.05 

Remove the l uggage compartment floor carpet 
76.1 9.30. 
Remove the luggage compartment front l iner 
76.1 9.31 . 
Remove the luggage compartment right-hand 
side l iner 76. 1 9.23. 
Displace and reposition the relay module (1 Fig. 2) 
from the Heated rear window / Aerial up / Aerial 
down / Ride level relay mod ule (2 Fig . 2) .  
Disconnect the harness multi-pl ug from the relay 
module. 
Remove the relay module. 

Fitting a new relay module is a reversa l of the re
moval procedure. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

HEATED REAR WINDOW I AERIAL UP I 
AERIAL DOWN I RIDE LEVEL RELAY MOD
ULE (5 PAGE 86-53) 

RENEW 

Remove the battery cover 86. 1 5 .1 2. 
Disconnect the battery earth lead. 

86.56.06 

Remove the l uggage compa rtment floor carpet 
76. 1 9.30. 
Remove the luggage compartment front l iner 
76. 1 9.31 . 
Remove the luggage com partment right-hand 
side liner 76. 1 9.23. 
Displace and reposition the High mounted stop 
lamp / Remote luggage com partment release / LH 
dip flash/Fuel pump relay module for access (1 Fig. 
1 ) .  
Displace the relay module from the relay bracket (2 
Fig. 1 ). 
Disconnect the harness multi-plug from the relay 
module.  
Remove the relay module. 

Fitting a new relay module is a reversal of the re
moval procedure. 

OXYGEN SENSOR HEATER RELAY (1 1 
PAGE 86-53) 

RENEW 86.56.07 

Disconnect the battery earth lead. 
Ca refu l ly disp lace and remove the relay from the 
relay holder (Fig. 2, see CAUTION below). 

Fitting a new oxygen sensor heater relay is a rever
sal of the removal procedure. 

CAUTION: Fig. 2 shows the oxygen sensor heater 
relay for right-hand drive vehicles. 
For left-hand drive vehicles the oxy
gen sensor heater relay is third from 
the left. 

ABS MAIN RELAY (18 PAGE 86-53) 

RENEW 70.60. 1 1  

Refer to Section 70, Brakes Section. 

ABS PUMP RELAY (19 PAGE 86-53) 

RENEW 70.60.12  

Refer to Section 70, Brakes Section. 

Fig.  1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

STARTER MOTOR - 6 CYL. (AUTOMATIC 
TRANSMISSION) 

RENEW 86.60.01 

Disconnect the battery earth lead. 
Remove the engine dipstick to manifold securing 
bolt (1 Fig. 1 ). 
Remove the dipstick assembly. 
Raise the vehicle on a 'four post' ram p. 

From beneath the vehicle: 
Remove the front suspension rear mounting inner 
bracket securing bolts. 
Disconnect the engine earth strap. 
Remove the rear mounting nut. 
Displace and remove the mounting bracket. 
Remove the starter motor u pper and lower secur
ing bolts. 
Displace the starter motor downward to allow ac
cess to the main starter terminal securing nut. 
Remove the main starter terminal securing nut. 
Disconnect the leads from the terminal .  
Disconnect the starter motor mUlti-plug and re
move the starter motor from the vehicle. 

Nm: Prior to fitting a new starter motor ensure 
the relevant mating faces and components 
are clean. 

Fitting a new starter motor is a reversal of the re
moval procedure. 
Ensure fixing / fastenings a re torque tightened to 
the specified tolerances. 
Recon nect the battery earth lead. 

STARTER MOTOR - 6 CYL. (MANUAL 
TRANSMISSION) 

RENEW 86.60.01 

Disconnect the battery earth lead. 
Remove the engine dipstick to manifold securing 
bolt (1 Fig. 1 ) . 
Remove the dipstick assembly. 
Raise the vehicle on a 'four post' ram p. 

From beneath the vehicle: 
Remove the starter motor u pper and lower secur
i ng bolts. 
Displace the starter motor downward to allow ac
cess to the main starter terminal  securing nut. 
Remove the main starter terminal securing nut. 
Disconnect the leads from the terminal .  
Discon nect the starter motor multi-plug and re
move the starter motor from the vehicle. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

Note: Prior to fitting a new starter motor ensure 
the relevant mating faces and components 
are clean. 

Fitting a new starter motor is a reversal of the re
moval proced ure. 
E nsure fixing / fastenings are torque tightened to 
the specified tolerances. 
Reconnect the battery earth lead. 

STARTER MOTOR - 12 CYL. 

RENEW 

Disconnect the battery earth lead. 
Raise the vehicle on a 'four post' ram p. 

86.60.01 

Carry out the fol lowing operations to al low access 
to the starter motor: 
Remove the right-hand side down pipe catalytic 
converter 17.50. 1 0. 
Remove the sealing olives 1 7  .50.1 4. 
Remove the steering rack heat shield 30. 1 0.34. 
Remove the right-hand oxygen sensor 1 8.30.54. 
Reposition the starter main terminal post rubber 
boot (1 Fig. 1 ). This will  al low access to the main 
starter terminal securing nut. 
Remove the main starterterminal securing nut and 
discon nect the leads from the terminal.  
Remove the starter motor solenoid energizing lead 
securing screw. 
Displace the lead from the solenoid. 
Remove the starter motor securing bolts (2 Fig. 1 ). 
Displace and remove the starter motor. 

Na:ttl: Prior to fitting a new starter motor ensure 
the relevant mating faces and components 
are clean. 

Fitting a new starter motor is a reversal of the re
moval procedure. 
E nsure fixi ngs / fastenings are torque tig htened to 
the specified tolerances. 
Reconnect the battery earth lead. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• 
STARTER MOTOR SOLENOID 

RENEW 

Disconnect the battery earth lead. 
Remove the starter motor 86.60.0 1 .  

ELECTRICAL 

86.60.08 

Remove the starter motor to solenoid energizing 
lead terminal nut. 
Remove the solenoid securing bolts. 
Displace and remove the solenoid assembly. 

Fitting a new starter motor solenoid is a reversal of 
the removal procedu re. 

tmm: Ensure to locate the spring retainer to the 
lever when fitting the solenoid assembly to 
the starter motor. 

Reconnect the battery earth lead. 

IGNmON SWITCH 

RENEW - NON AIR BAG MODEL 
RENEW - AIR BAG MODEL 

Disconnect the battery earth lead. 

86.65.03 
86.65.03/69 

Remove the steering wheel - non air bag model 
57.60.01 .  
Remove the steering wheel - air bag model 
57.60.01 / 60. 
Remove the steering wheel spline adaptor ring -
non air bag model 57.60.05. 
Remove the steering wheel spline adaptor ring -
air bag model 57.60.05 / 60. 
Remove the instrument i l lumination rheostat 
knob. 
Remove the lower steering column nacelle secur
ing screws and remove the lower nacel le. 
Remove the u pper steering column nacelle secur
ing screws. 
Remove the col umn switchgear mounting bracket 
to upper column securing bolts. 
Reposition the mounting bracket to allow removal 
of the upper nacelle. 
Remove the upper nacelle. 
Reposition the switchgear mounti ng bracket to 
a l low access to the ignition switch. 
Disconnect the ignition switch harness mUlti-plug. 
Release the ignition switch retaining tags. 
Displace and remove the ignition switch (Fig. 1 )  
from the lock assembly. 

Fitting a new ignition switch is a reversal of the re
moval procedure. 
Reconnect the battery earth lead. 

Fig. 1 
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ELECTRICAL 

MASTER LIGHTING SWITCH 

RENEW 86.65.09 

Disconnect the battery earth lead. 
Remove the driver's side dash liner for access 
76.46. 1 1 .  
Remove the driver's side dash liner armature for 
access 76.46. 1 2  (Federal Vehicles only). 
Remove the l ighting logic mod ule 86.80.22. 
Displace and remove the l ighting switch knob. 
Remove the l ighting switch to switch housing se
curing nut. 
Remove the switch assembly (Fig. 1 ) . 

Fitting a new maste r lig hting switch is a reversa l of 
the removal procedure. 

LUGGAGE 
SWITCH 

RENEW 

COMPARTMENT 

Open the luggage com partment. 
Remove the battery cover 86. 15 . 12. 
Disconnect the battery earth lead. 

LAMP 

86.65.22 

Remove the luggage compartment floor carpet 
76. 1 9.30. 
Remove the luggage compartment front l i ner 
76. 1 9.31 . 
Removethe luggage compartment lamp switch se
curing screws (Fig. 2). 
Disconnect the switch lucar connector (Fig. 2). 
Remove the switch assembly (Fig. 2). 

Fitting a new luggage compartment lamp switch is 
a reversal of the removal procedu re. 
Recon nect the battery ea rth lead. 

BONNET LAMP SWITCH 

RENEW 86.65.23 

Disconnect the bonnet lamp switch harness multi
plug ( 1  Fig. 3). 
U nscrew and remove the bonnet lamp switch se
curing screws. 
Remove the switch assembly (2 Fig. 3). 

Fitting a new bonnet lamp switch is a reversal of 
the removal procedure. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

COMBINED WINDSCREEN WIPER I 
WASHER SWITCH 

RENEW 86.65.41 

Disconnect the battery earth lead. 
Displace a nd remove the instrument i l lumination 
rheostat knob. 
Remove the steering column lower nacel le secur
ing screws. 
Displace and remove the lower nacel le. 
Remove the steering column upper nacel le secur
ing screws. 
Tilt the steering column to its lowest tilt position.  
Reposition the upper nacelle to gain access to the 
switch securing bolt. 
Remove the switch securing bolt (Fig. 1 ) . 
Cut and remove the cable ties securing the switch 
harness. 
Disconnect the switch harness mUlti-pl ug. 
Carefully remove the switch assembly. 

Fitting a new combined windscreen wiper Iwasher 
switch is a reversal of the removal procedure. 

STOP LAMP SWITCH 

RENEW 86.65.51 

COMBINED STOP LAMP I CRUISE CON· 
TROL SWlTCH 

RENEW 86.65.52 

Remove the driver's side dash l iner for access 
76.46. 1 1 .  
Remove the driver's side dash liner armature for 
access 76.46. 1 2  (Federal Specification on ly). 
Switch the ignition to the 'ON' position. 
Move the driver's seat to its rearmost position. 
Cut and remove the switch cable tie. 
Disconnect the switch harness multi-plugs. 
Remove the switch to pedal housing securing nut 
I bolt (Fig. 2). 
Displace and remove the switch from the upper lo
cation bush. 

Fitting a new stop lamp switch or a combined stop 
lamp I cruise control switch is a reversal of the re
moval procedure. 

Fig. 1 

Fig. 2 
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ELECTRICAL 

COMBINED HEADLAMP FLASH I MAIN 
BEAM I TRIP SWITCH 

RENEW 86.65.91 

Remove the steering wheel 57.60.01 , for vehicles 
fitted with the air-bag system 57.60.01 / 60. 
Displace a nd remove the instrument i l lumination 
rheostat knob. 
Remove the steering col umn lower nacelle secur
ing screws. 
Displace and remove the lower nacel le. 
Tilt the steering column to its lowest tilt position. 
Remove the switch securing bolt (1 Fig. 1 ). 
Cut and remove the cable ties securing the switch 
harness. 
Disconnect the switch harness mUlti-pl ug .  
Carefu lly remove the switch assembly. 

Fitting a new combined headlamp flash 1 main 
beam I trip switch is a reversal of the removal pro
cedure. Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• 
FRONT DOOR HARNESS 

RENEW - DRIVER'S SIDE 
RENEW - PASSENGER'S SIDE 

Disconnect the battery earth lead. 

ELECTRICAL 

86.70.07 
86.70.08 

Remove the front door trim pad veneer panel 
76.47. 1 1 .  
Remove the front door u pper trim pad 76.34.02. 
Remove the front door lower trim pad 76.34.03. 
Release and disconnect the door lock motor har
ness multi-pl ug ( 1  Fig. 1 ). 
Displace and disconnect the door aja r microswitch 
harness multi-plug (2 Fig. 1 ). 
Displace and disconnectthe door lock microswitch 
harness multi-plug (3 Fig. 1 ). 
Release the harness from the doorframe mou nti ng 
clips. 
Displace the weather shield to al low access to the 
mirror and window lift motor harness multi-plugs. 
Release and disconnect the door mirror (4, 5 Fig. 1 )  
and window lift motor (6 Fig. 1 )  harness mu lti
plugs. 

From the driver I passenger footwell: 
Remove the dash liner, driver I passenger side, 
76.46. 1 1  I 76.46. 1 5. 
Removethe dash liner armature, driver I passenger 
side, 76.46. 1 2  I 76.46. 1 3  (Federal vehicles only). 
Displace a nd reposition ECM cover I footwel l  duct. 
Remove the 'I( post lower tri m pad 76. 1 3.30. 
Displace and remove the 'A' post inner blanking 
g rommet. 
Reposition and disconnect the harness multi
plugs from the 'A' post a pertu re (7, 8, 9 Fig. 1 ). 
Displace the door to 'A' post harness convol uted 
sleeve and harness into the door frame. 
Remove the harness from the door. 

Fitting a new front door harness is a reversa l of the 
removal procedure. 

J86- 1 561 
Fig. 1 
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ELECTRICAL 

POWERED SEAT HARNESS 

RENEW 86.70.1 1  

Disconnect the battery earth lead. 
Remove the front seat cushion 76.70. 1 1 , for 
Daimler vehicles 76.70. 1 1/50. 
Displace the footwell  carpet. 
U ndo and remove the sound deadening u nderlay 
fixings. 
Displace the sound deadening underlay retai ning 
plate. 
Displace the sound deadening u nderlay. 
Remove the seat control module cover securing 
bolt. 
Displace and remove the cover. 
Release the seat control module s lide fastener. 
Reposition the seat control module (7 Fig. 1 ) . 
Disconnect the seat harness to control mod ule 
multi-plug. 
Displace the seat switch harness multi-plug from 
its mounti ng bracket. 
Disconnect the seat switch harness multi-plug. 
Remove the harness to footwell clamping stra p se
curing screws and remove the clamping strap. 
U ndo the ha rness to run ner assembly clamping 
strap securing nuts / bolts and remove the strap. 
Cut and remove the harness to seat frame cable tie. 
Displace the seat squab harness multi-plug from 
its mounting bracket and disconnect the multi
plug. 
Displace the seat motor (forward / rearward) (1 Fig. 
1 )  multi-pl ug from its mounting bracket and dis
con nect the multi-plug. 
Displace and disconnect the cushion reartilt motor 
(3 Fig. 1 )  mUlti-pl ug. 
Displace and disconnect the cushion front tilt 
motor (2 Fig. 1 )  mUlti-plug. 
Displace and remove the harness. 

Fitting a new powered seat harness is a reversal of 
the removal procedure, check al l  connections be
fore recon necting the battery earth lead. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" ELECTRICAL 

FRONT AXLE HARNESS 

RENEW 86.70. 15  

Disconnect the battery earth lead. 
Cut and remove the ratchet strap securing the front 
axle harness multi-plug (1 Fig. 1 )  to the side har
ness. 
Disconnect the multi-pl ug (1 Fig. 1 ). 
Jack up the front of the vehicle and support with 
axle stands. 
Remove the LH front roadwheeI 74.20.05. 
Cut and remove the ratchet straps securi ng the har
ness to the brake hose. 
Displace the harness from the retaining Clip. 
Disconnect and remove the front axle harness 
from the brake pad warni ng multi-plug (2 Fig. 1 ). 

Fitting a new front axle ha rness is a reversal  ofthe 
removal procedure. 

Nale: Route and fasten the new axle harness safe-
ly and securely using new ratchet straps. 

Refit the roadwheel. 
Lower the vehicle from the axle stands. 
Connect the battery earth lead. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

ENGINE INJECTION AND IGNITION HARNESS - 6 CYL. 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

ENGINE INJECTION AND IGNITION HARNESS - 6 CYL. 

RENEW 

tmu: All Fig. 1 references are shown in the i l lustration on Page 86-68 

Remove the battery cover 86. 1 5. 1 2. 
Disconnect the battery earth lead. 

From the engine bay: 

Disconnect the distri butor to coi l 'king' lead. 
Displace the rubber boots from the coi l L.T. connectors. 

86.70.21 

Remove the L.T. con nector securing n uts and disconnect the L.T. leads ( 1 ,  2 Fig. 1 )  from the coi l .  
Remove the coi l  securing bolts. 
Displace the earth lead (5 Fig. 1 )  from the coi l and remove the coi l .  
Remove the coi l  mou nting bracket securing screws and remove the mounti ng bracket. 
Remove the harness earth lead to amplifier module securing screw. 
Disconnect the ignition amplifier multi-pl ug (4 Fig. 1 ). 
Displace the ignition harness/ side harness multi-pl ug (48 Fig. 1 )  from the mounting bracket and discon
nect the multi-plug. 
Cut and remove the harness to cyl inder head securing cable tie. 
Reposition the harness for access. 
Disconnect the air conditioning compressor clutch multi-plug (6 Fig. 1 ). 
Disconnect the crankshaft sensor harness multi-plug (9 Fig. 1 ). 
Reposition the harness onto the top of the engine. 
Disconnect the water thermistor harness multi-plug ( 1 2  Fig. 1 ). 
Disconnect the water temperature sensor harness lucar connector ( 1 0  Fig. 1 ). 

�: Items preceded by an asterisk *, apply to federal vehicles only. 

*Cut and remove the air pump harness multi-plug cable tie. 
*Disconnect the air pump multi-plug ( 1 5  Fig. 1 ). 
*Disconnect the air pump vacuum solenoid va lve multi-plug ( 1 4  Fig. 1 ). 

Release the harness to fuel hose mounting bracket securing clip. 
Disconnect the generator harness multi-plug (49 Fig. 1 ). 
Displace a nd disconnect the throttle potentiometer multi-plug ( 1 9  Fig. 1 ) . 
Disconnect the oil pressure transducer l ucar con nector ( 1 3  Fig. 1 ). 

*Disconnect the EGR temperatu re sensor harness mUlti-plug ( 1 7  Fig. 1 ). 

Route the sensor multi-plugs from below the in let manifold. 
Jack up the front of the vehicle and support on axle stands. 
Turn the steering wheel to give access to the front left hand wheel a rch baffle. 
Remove the wheel arch baffle secu ring bolts / screws and remove the baffle. 
Disconnect the purge control valve harness multi-plug (46 Fig. 1 ). 

From the e ngine bay: 

Disconnect the air flow meter harness multi-pl ug (20 Fig. 1 ). 
Route the harness multi-plugs from position and onto the top of the engi ne. 
Remove the harness earth connector to carrier mounting bracket securing n ut. 
Disconnect the earth connectors (8, 1 1  Fig. 1 ). 
Release the harness to carrier cable ties. 
Disconnect al l  the injector ha rness multi-plugs (21 ,  22, 23, 25, 27, 28 Fig. 1 ). 
Disconnect the idle speed actuator m ulti-plug (24 Fig. 1 ). 
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ELECTRICAL • 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

�: All Fig. 1 references are shown i n  the i l lustration on Page 86-70 

*Disconnect the EGR vacuum solenoid valve ha rness multi-plug (30 Fig. 1 ). 

Displace the starter motor l ink harness multi-plug (29 Fig. 1 )  from the mounting bracket and discon nect 
the mUlti-plug. 
Cut and remove the harness to carrier cable ties. 
Cut and remove air thermistor / breather heater ha rness cable ties. 
Disconnect the breather heater harness multi-plug (26 Fig. 1 ). 
Disconnect the air temperatu re thermistor harness multi-plug ( 1 8  Fig. 1 ). 
Displace the lambda heater multi-plug (3 1 Fig. 1 )  from the mounting bracket and disconnect the multi
plug. 
Disconnect the lambda sensor multi-plug (32 Fig. 1 ). 
Route the harness multi-plugs under the fuel rail and onto the top of the engine. 
Slacken the cam cover breather hose securing clip and disconnect the hose. 
Reposition the harness onto the top of the engine. 
Remove the harness to bu lkhead earth connectors securing nut and disconnect the earth connectors 
(35, 36 Fig. 1 ). 
Cut and remove the trinary switch harness cable tie. 
Disconnect the trinary switch harness multi-plug ( 1 6  Fig. 1 ). 
Disconnect the air  conditioning pressure switch harness multi-plug (7 Fig. 1 ). 

From the bulkhead: 

Cut and remove the harness to bulkhead cable tie. 
Remove the fuel injection (F.I. )  main relay (black) (38 Fig. 1 ). 
Remove the air  conditioning relay (green) (47 Fig. 1 ). 
Remove the lambda heater relay (yel low) (44 Fig. 1 ). 
Remove the gearbox power relay (violet) (50 Fig. 1 ). 
Remove the breather heater relay (b lue) (37 Fig. 1 ). 

* Remove the air pump relay (red) (34 Fig. 1 ). 

Displace the relay bases from the mounting bracket. 
Remove the relay mounting bracket securing bolts and remove the mounting bracket. 
Disconnect the left hand side harness multi-plug (LS6 Fig. 1 ). 

From inside the vehicle: 

Remove the passenger side dash liner 76.46. 1 5. 

* Remove the passenger side dash l iner armature 76.46. 13.  

Displace a nd reposition the ECM cover / footwell duct. 
Disconnect the ECM multi-plugs (40, 41 Fig. 1 ). 
Displace and disconnect the bu lkhead ha rness multi-plug (86 Fig. 1 )  from the securing clip. 
Displace the bulkhead harness multi-plug (85 Fig. 1) from the securing clip. 
Disconnect the gearbox harness mUlti-plug (42 Fig. 1 ). 
Displace the harness / bulkhead grommet. 
Careful ly route the harness from the footwel l through the grommet a perture and i nto the engine bay. 
Remove the i njection and ignition harness assem bly. 

Fitting a new i njection and ignition harness assembly is a reversal of the removal proced ure. 
E nsure fixings, fastenings and connections are secure. 
Reconnect the battery earth lead. 
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REAR AXLE HARNESS 

RENEW 

Open the luggage compartment. 
Disconnect the battery earth lead. 
Remove the spare wheel cover. 

ELECTRICAL 

86.70.1 6  

Remove the spare wheel securing bolt and remove 
the wheel. 
Displace and remove the jack and ratchet handle. 
Remove the luggage compartment front l iner 
76. 1 9.31 .  
Cut and remove the cable tie securing the axle har
ness multi-pl ug to the fuel tank strap. 
Disconnect the axle harness multi-plug ( 1  Fig. 1 ). 
Displace the axle harness grommet (2 Fig .  1 )  a nd 
push it through the body to the axle area. 
Reposition the axle harness and mU lti-plug 
through the grommet hole to the axle area. 
Jack up the rear of the vehicle and support with 
axle stands. 

From below: 
Disconnect the axle harness to brake pad multi
plug (3 Fig. 1 ). 
Cut and remove the cable ties securing the axle 
harness to the lower wishbone. 
Displace the cover from the ride height sensor. 
Disconnect the ride heig ht sensor multi-plug (4 
Fig. 1 ). 
Cut and remove the cable ties securing the axle I 
ride height sensor ha rness to the suspension a rm. 
Displace and remove the harness. 

Fitting a new rear axle ha rness is a reversal of the 
remova l proced ure. 

Nme.: Route and fasten the new axle harness safe
ly and securely using new cable ties. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

BONNET LAMP LINK HARNESS 

RENEW 86.70.26 

Disconnect the battery earth lead. 
Remove the bon net insulation pad 76.1 6.06. 
Release the bonnet lamp harness multi-plugs 
from the retaining clips and disconnect both multi
plugs. 
Displace and remove the lamp harness grommets. 
Reposition the harness from the lower grommet 
a perture a nd disconnect the mUlti-pl ug (Fig. 1 ). 
Connect suitable draw wires to both bonnet lamp 
leads. 
Carefully, whilst feeding the draw wires through, 
withdraw the bonnet lamp leads through the lower 
g rommet a perture. 
Disconnect the harness from the draw wi res and 
place the harness aside. 

�: Ensure the draw wi res are left i n  position 
through the bon net, ready to connect and 
pull through a new link harness. 

Fitting a new bonnet lamp link harness is a reversal 
of the removal procedure. 

HEATED BACKLlGHT EARTH LEAD 

RENEW 86.70.32 

Disconnect the battery earth lead. 
Remove the left hand rear quarter u pper trim pad 
76.13 . 13. 
Remove the tape securing the earth lead to the 
body panel. 
Disconnect the earth lead to heated backl ig ht luca r 
connector (Fig. 2) .  
Remove the earth lead securing screw (Fig. 2).  
Remove the earth lead. 

Fitting a new heated backlight earth lead is a rever
sal of the removal procedure. 

Fig. 1 

Fig. 2 
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ELECTRICAL 

AIR CONDITIONING HARNESS 

RENEW 

Disconnect the battery earth lead. 
Remove the driver's side dash liner 76.46. 1 1 . 
Remove the d river's side dash l iner armature 76.46. 1 2  (Federal Vehicles on ly). 
Remove the passenger's side dash liner 76.46. 1 5. 
Remove the passenger's side dash l iner armature 76.46. 1 3  (Federal Vehicles only). 
Remove the glove box lid 76.52.02. 
Remove the g lovebox for access 76.52.03. 
Remove the centre console ashtray 76.67 . 1 8. 
Remove the centre console fi nisher 76.25. 1 9. 
Remove the centre console veneer panel 76.47.26. 
Remove the radio console 76.25. 1 5. 
Displace and remove the air conditioning unit condensation drip tray. 
Displace and reposition the LH footwel l  air duct. 
Disconnect the air duct aspirator multi-plug (26 Fig. 1 )  and remove the air duct. 
U ndo the Central Control Module (CCM ) Dzus fasteners. 
Displace and reposition the CCM. 
Remove the CCM Dzus fastener studs. 
Remove the CCM mounti ng bracket upper securing bolts and remove the mounting bracket. 
Disconnect the air conditioning harness to RH blower motor multi-pl ug (6 Fig. 1 ). 
Cut and remove the harness to air conditioning u nit securing cable tie. 

From the RH footwell :  
Disconnect the solar sensor to harness multi-plug (8 Fig. 1 ). 
Disconnect the upper flap motor multi-plug ( 1 3  Fig. 1 ). 
Cut and remove the bulkhead ha rness to air  conditioning harness cable tie. 
Disconnect the evaporator sensor to harness multi-plug (9 Fig. 1 ). 
Disconnect the harness to air conditioning control module earth lead (25 Fig. 1 ). 

• 
86.70.33 

Note and disconnect the harness to air conditioning control module mUlti-pl ugs (2, 3, 4 Fig. 1 ). 
Remove the earth wireto recirculation solenoid valve securing bolt and remove the other valve securing 
bolt. 
Displace and reposition the solenoid valve assembly. 
Disconnect the air  conditioning harness to solenoid valve multi-plugs (29, 30 Fig. 1 ). 
Disconnect harness to lower flap motor multi-plug ( 1 2  Fig. 1 ). 
Remove the harness to air conditioning unit cl ip securing bolt and displace the clip. 

1 0  28 

J 8 6  1565 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 

86 - 74 January 93 



• ELECTRICAL 

Through the radio console aperture: 
Disconnect harness to solenoid valve block multi-plugs (28 Fig. 1 ). 
Disconnect the air conditioning controls multi-plug ( 1  Fig. 1 ). 
Disconnect air conditioning harness to bulkhead harness mu lti-plug (LB / RB 57 Fig. 1 ). 

Cut and remove the harness and vacuum pipes to air conditioning unit securing cable ties. 

Fro m  the RH footwell :  
Disconnect the upper potentiometer to harness mUlti-pl ug (10 Fig.  1 ). 
Disconnect the harness to LH blower motor multi-plug (5 Fig. 1 ). 
Disconnect the bulkhead water valve ( red) and vacuum supply (white) pipes. 

Disconnect the water valve vacuum pipe (red pipe) from the heater solenoid valve. 
Disconnect the vacuum supply pipe (white pipe) from the solenoid valve block. 
Cut and remove the air conditioning harness to air conditioning u nit securing cable tie. 
Note and discon nect the water temperature switch to harness mu lti-plugs ( 1 4, 1 5  Fig. 1 ). 
Carefully displace the harness and vacuu m  pipes from between the heater matrix pipes and reposition. 
Remove the vacuum pipes from the harness sheathing. 
Disconnect the lower potentiometer to harness mUlti-plug ( 1 1 Fig. 1 ). 
Carefully displace and remove the air conditioning harness into the right-hand footwel l .  

Fitting a new air conditioning harness is  a reversal of the removal procedure. 
10 2R 
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Fig. 1 

ENGINE EARTH LEAD 

RENEW 

Disconnect the battery earth lead. 
Jack up the front of the vehicle and support with axle stands. 
From below: 
Remove the earth lead to bell housing securing bolt. 
Remove the earth lead to front crossmember, rear mounting, securing bolt. 
Remove the earth lead. 

Fitting a new engine earth lead is a reversal of the removal procedure. 

J 8 6  1565 
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ELECTRICAL 

REAR DOOR WIRING HARNESS 

RENEW 

Remove the rear door lower trim pad 76.34.06. 
Switch on the vehicle ignition. 
Move the front seat forward to al low access to the 'B' post trim cover quarter turn fasteners. 
Switch off the ignition. 
Disconnect the battery earth lead. 
Turn and release the 'B' post trim cover quarter turn fasteners. 
Remove the seat belt a nchor securing bolt cover. 
Remove the seat belt anchor securing bolt. 
Reposition the 'B' post trim cover. 
Slacken the lower seat belt reel securing bolt. 
Remove the upper seat belt reel securing bolt. 
Reposition the seat belt reel assembly from the 'B' post aperture. 
Reposition the door harness from the 'B' post a pertu re. 
Disconnect the harness mUlti-plugs (9, 10 Fig. 1 ). 

From i nside the door fra me: 

• 
86.70.47 

Displace and disconnect the door lock motor multi-plug (PL 1 Fig. 1 )  from the mounting bracket. 
Displace the door lock micro-switch mu lti-plug (4 Fig. 1 )  from the mounting bracket and discon nect the 
mUlti-plug. 
Release the window lift motor harness mUlti-plug (5  Fig. 1 )  from the securing cl ip and disconnect the 
mUlti-plug. 
Release the door harness from the door retaining cl ips. 
Reposition the weathershield for access. 
Displace the door to 'B' post harness convoluted sleeve and harness into the door frame. 
Remove the ha rness from the door. 

Fitting a new rear door wiring harness is a reversal of the removal procedure. 
Reconnect the battery earth lead. 
Switch on the ignition a nd move the seat to its orig inal  position. 
Switch off the ignition. 
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Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

ELECTRICALLY OPERATED SEATS 

DRIVER'S SEAT MOTOR - FORWARD I 
REARWARD 

RENEW 

Motor location 1 Fig. 1 .  

Disconnect the battery earth lead. 
Remove the driver's seat 76.70. 10. 

86.75.01 

Displace the squab harness multi-pl ug from its 
mounting bracket and disconnect the mUlti-plug. 
Remove the seat frame to seat motor and seat 
motor runner assembly securing bolts. 
Remove the seat frame assembly. 
Remove the seat motor assembly to mou nting 
bracket securing bolts. 
Displacethe seat motor / potentiometer mUlti-plug 
from the mounting bracket a nd disconnect the 
multi-plug. 
Cut and remove the seat motor harness securing 
cable tie. 
Undo and remove the seat motor / gearbox assem
bly mounting bracket to frame securing bolts. 
Reposition the seat motor (Fig. 2)  and seat motor 
runner assembly for access. 
Remove the seat motor mounting bracket lower 
securing bolts. 
Remove the seat gearbox to mounting bracket se
curing bolts. 
Remove the seat gearbox secu ring bolt locati ng 
col lars. 
Reposition the seat motor run ner assembly. 
Remove the seat motor mounting bracket upper 
securing bolts. 
Reposition the seat gearboxes to ease motor as
sembly removal. 
Carefully displace and remove the seat motor as
sembly. 
Remove the seat motor / gearbox drive cables. 
Displace and remove the seat motor assembly 
mounting bracket. 
Displacethe seat motor / potentiometer mU lti-plug 
anti-backout device. 
Using Service Tool  MS 1 540, note, displace, and re
move the motor wire terminals from the multi
plug. 
Displace and remove the potentiometer and place 
the motor aside. 

Fig. 1 

Fig. 2 
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Motor location 1 Fig. 1 .  

Refitting: 

Place a new motor on a bench. 
Place the potentiometer to position. 

ELECTRICAL 

Using Service Tool MS 1 540, fit and fully seat the 
motor terminals to the mUlti-p lug. 
Position the a nti-backout device. 
Fit and align the potentiometer to the motor as
sembly. 
Fit and align the motor / potentiometer to its 
mounting bracket. 
Fit and fully seat the drive cables. 
Fit and al ign the seat motor assembly to gear
boxes, ensuring correct align ment of the d rive 
cables. 
Fit and tig hten the motor assembly to the mount
i ng bracket securing bolts. 
Fit and tighten the mounting bracket upper secu r
ing bolts. 
Reposition the seat run ner assembly. 
Fit a nd tighten the motor mounting bracket lower 
securing bolts. 
Fit a nd tighten the gearbox mounting bracket se
curing bolts. 
Fit and align the gearbox securing bolt col lars. 
Using new pre-treated bolts, fit and tighten the 
gearbox to mounti ng bracket securing bolts, en
sure the correct seating of the col lars. 
Loosely place the harness i nto position. 
Fit a nd tighten the harness cable ties. 
Connect the motor multi-plug to the seat harness 
and fully seatthe motor multi-plug into the mount
ing b racket. 
Align the seat frame into position. 
Fit and al ign the motor / run ner assembly to the 
seat frame. 
Fit and tighten the runner assembly to the seat 
frame securing bolts. 
Recon nect the sq uab harness multi-plug and fully 
seat the multi-plug into its mounting bracket. 
Refit the driver's seat 76.70.10.  
Reconnect the battery ea rth lead. 

SERVICE TOOLS 

Terminal extractor MS 1540 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 

86 - 78 

• 

January 93 



• ELECTRICAL 

DRIVER'S SEAT MOTOR SWITCH 

RENEW 86.75.03 

Disconnect the battery earth lead. 
Using a suitable implement, careful ly displace the 
seat switch from the centre console (Fig. 1 ). 
Disconnect the seat switch harness mUlti-plug. 
Remove the seat switch assembly. 

Con nect the new seat switch harness multi-plug. 
Carefully place the new seat switch to fu lly seat 
into the centre console. 
Connect the battery earth lead. 

FRONT SEAT RECLINE MOTOR 

RENEW 

Motor location 5 Fig. 2. 

Disconnect the battery earth lead. 

86.75.04 

Remove the front seat back cover 76.70.09. 
Remove the seat squab I frame hinge cover secur
ing screw a nd remove the cover. 
Turn and remove the the seat squab to frame cover 
fir tree fastener. 
Carefully displace and remove the frame cover to 
frame edge cl ips. 
Reposition the frame cover for access. 
Displace the recline motor multi-pl ug from its 
mounting bracket and disconnect the multi-plug. 
Remove the back finisher mounting bracket via the 
securing bolts. 
Reposition the lower squab cover securing chan
nel. 
Remove the recl ine motor to frame securing bolts. 
Displace and remove the recline motor I gearbox 
assembly. 
Remove the motor to gearbox securing bolts. 
Displace and remove the motor from the gearbox 
and place the motor aside. 

Fitting a new front seat recline motor is a reversal 
of the removal proced ure. 

PASSENGER'S SEAT MOTOR SWITCH 

RENEW 86.75.05 

Disconnect the battery earth lead. 
Using a suitable implement, carefully displace the 
seat switch from the centre console (Fig. 3). 
Disconnect the seat switch harness mUlti-plug. 
Remove the seat switch assembly. 

Con nect the new seat switch harness multi-plug . 
Carefully place the new seat switch to fully seat 
into the centre console. 
Con nect the battery earth lead. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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DRIVER'S SEAT ENTRY SWITCH 

RENEW 

Disconnect the battery earth lead. 
Remove the front door arm rest 76.34.22. 

ELECTRICAL 

86.75.07 

Remove the front door lower trim pad for access 
76.34.03. 
Remove the front door pocket 76.34.27. 
Displace and remove the window lift switch as
sembly end cover trim pad (Fig. 1 ). 
Remove the veneer panel to lift switch securing 
screw (Fig. 1 ). 
Remove the veneer panel from the forward secur
ing clip (Fig. 1 ). 
Remove the switch assembly securing nuts and 
screws. 
Remove the switch assembly from the door 
pocket. 

Fitting a new driver's seat entry switch is a reversal 
of the removal proced ure. 

DRIVER'S SEAT MOTOR - FORWARD I 
REARWARD POTENTIOMETER 

RENEW 86.75.09 

Potentiometer location 1 Fig. 2 and Fig. 3. 

Disconnect the battery earth lead. 
Remove the driver's seat 76.70. 1 0. 
Displace the sq uab harness multi-plug from its 
mou nting bracket and disconnect the mU lti-plug. 
Remove the seat frame to seat motor and seat 
motor runner assembly securing bolts. 
Remove the seat frame assembly. 
Remove the seat motor assembly to mou nti ng 
bracket securing bolts. 
Displace the seat motor / potentiometer multi-plug 
from the mounting bracket a nd disconnect the 
multi-plug. 
Cut and remove the seat motor harness securing 
cable tie. 
Undo a nd remove the seat motor / gearbox assem
bly mounting bracket to frame securing bolts. 
Reposition the seat motor and seat motor runner 
assembly for access. 
Remove the seat motor mounting bracket lower 
securing bolts. 
Remove the seat gearbox to mounting bracket se
curing bolts. 
Remove the seat gearbox securing bolt locating 
col lars. 
Reposition the seat motor runner assembly. 
Remove the seat motor mounting bracket upper 
securing bolts. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

Potentiometer location , Fig. , and Fig. 2. 

Reposition the seat gearboxes to ease motor as
sembly removal.  
Carefully displace and remove the seat motor as
sembly. 
Remove the seat motor / gearbox drive cables. 
Displace and remove the seat motor assembly 
mounting bracket. 
Displace the seat moto r / potentiometer mU lti-pi ug 
anti-backout device. 
Using Service Tool MS ' 540, note and remove the 
motor wire terminals from the multi-plug. 
Displace and remove the potentiometer. 

Refitting: 

Place the motor on a bench. 
Place the new potentiometer to position. 
Using Service Tool M S  ' 540, fit and fu lly seat the 
motor terminals into the multi-plug. 
Position the anti-backout device. 
Fit and align the potentiometer to the motor as
sembly. 
Fit and align the motor / potentiometer to its 
mounting bracket. 
Fit and ful ly seat the d rive cables. 
Fit and al ig n  the seat motor assembly to gear
boxes, ensu ring correct a lignment of the drive 
cables. 
Fit and tighten the motor assembly to the mount
ing bracket securing bolts. 
Fit and tighten the mounting bracket upper secur
ing bolts. 
Reposition the seat runner assembly. 
Fit and tighten the motor mounting bracket lowe r 
securing bolts. 
Fit and tig hten the gearbox mounting bracket se
curing bolts. 
Fit and align the gearbox securing bolt col lars. 
Using new pre-treated bolts, fit and tighten the 
gearbox to mounting bracket securing bolts, en
sure the correct seating of the collars. 
Loosely place the harness into its position. 
Fit and tighten the harness cable ties. 
Connect the motor multi-pl ug to the seat harness 
and fully seat into the mounting bracket. 
Align the seat frame into position. 
Fit and align the motor / runner assembly to the 
seat frame. 
Fit and tighten the runner assembly to the seat 
frame securing bolts. 
Reconnect the squab harness multi-plug and fully 
seat the multi-pl ug into its mounting bracket. 
Refit the d river's seat 76.70.' O. 
Reconnect the battery earth lead. 

SERVICE TOOLS 

Terminal extractor MS 1540 

Fig. , 

Fig. 2 
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PASSENGER'S SEAT MOTOR -
FORWARD I REARWARD 

RENEW 

Motor location 1 Fig. 1 .  

Disconnect the battery earth lead. 
Remove the passenger's seat 76.70. 1 0. 

ELECTRICAL 

86.75. 1 1  

Displace the squab harness multi-plug from its 
mounting bracket and disconnect the mU lti-plug. 
Remove the seat frame to seat motor and seat 
motor runner assembly securing bolts. 
Remove the seat frame assembly. 
Remove the seat motor assem bly (Fig. 2) to mou nt
ing bracket securing bolts. 
Displace the seat motor I potentiometer mu lti-pl ug 
from the mounting bracket a nd disconnect the 
multi-plug. 
Cut and remove the seat motor harness securing 
cable tie. 
Undo and remove the seat motor I gearbox assem
bly mounting bracket to frame securing bolts. 
Reposition the seat motor and seat motor runner 
assembly for access. 
Remove the seat motor mounting bracket lower 
securing bolts. 
Remove the seat gearbox to mou nting bracket se
curing bolts. 
Remove the seat gearbox securing bolt locati ng 
collars. 
Reposition the seat motor runner assem bly. 
Remove the seat motor mounting bracket upper 
securing bolts. 
Reposition the seat gearboxes to ease motor as
sembly removal. 
Carefu lly displace and remove the seat motor as
sembly. 
Remove the seat motor I gearbox drive cables. 
Displace and remove the seat motor assembly 
mounting bracket. 
Displace the seat motor. 

For Daimler I Vanden Plas vehicles only: 

Displace the seat motor I potentiometer mu lti-plug 
anti-backout device. 
Using Service Tool MS 1 540, displace and remove 
the motor wire terminals from the multi-plug. 
Displace and remove the potentiometer. 

Fitting a new passenger's seat motor is a reversal 
of the removal procedure. The gearbox to mou nt
ing bracket securing bolts are pre-treated, there
fore should be replaced with new. 

SERVICE TOOLS 

Terminal extractor MS 1540 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

LUMBAR SUPPORT MOTOR 

RENEW 86.75.12 

Disconnect the battery earth lead. 
Remove the front seat back fi nisher 76.70.09. 
Displace and disconnectthe lu mbar support multi
plug. 
Displace the lumbar motor / cover bag for access. 
Cut and remove the cover bag to seat frame cable 
tie. 
Reposition the motor (3 Fig. 1 )  / cover bag from the 
seat vertical support rod. 
Cut and remove the cover bag to motor cable tie. 
Remove the cover bag. 
Disconnect the motor to lum bar support feed pipe. 
Remove the motor assembly. 

Fitting a new lumbar support motor is a reversal of 
the removal procedure. 

DRIVER'S SEAT MEMORY CONTROL 
MODULE 

RENEW 86.75.15 

Disconnect the battery earth lead. 
Reposition the driver's footwell  carpet for access. 
Undo and remove the carpet sound deadening fix
i ngs. 
Remove the sound deadening plate and sound 
deadening for access. 
Remove the seat control mod ule securing bolt. 
Displace the seat control module cover. 
Disconnect the control module harness multi
plugs (Fig. 2). 
Release the control module secu ring slide fastener 
(Fig. 2). 
Displace and remove the control modu le. 

Fitting a new seat memory control module is a re
versal of the removal proced ure. 

Fig. 1 

� � � � 
11 /1 
1 I  Ii 
I ' , I 

186 1475 

Fig. 2 

_
Ja

_
n
_
U
_
ary

_
93 
______ Fo_r_TO_"_Q_Ue_F<_ig_U_re_s_s_ee_Sect __ io_n_06_::_d_�-:-

3

-Ta-b-'e-a-t t_he_e_n_d_O_f_th_is_s_ec_t_io_n _______ �� 



ELECTRICAL 

PASSENGER'S SEAT MEMORY CONTROL 
MODULE 

RENEW 86.75. 1 6  

Disconnect the battery earth lead. 
Reposition the passengers footwel l  carpet for ac
cess. 
U ndo and remove the carpet sound deadening fix
ings. 
Remove the sou nd deadening plate and sou nd 
deaden i ng for access. 
Remove the seat control mod ule securing bolt. 
Displace the seat control module cover. 
Disconnect the control modu le harness multi
plugs (Fig. 1 ). 
Release the control module securing slide fastener 
(Fig. 1 ). 
Displace and remove the control module. 

Fitting a new seat memory control module is a re
versa l of the removal proced ure. 

FRONT SEAT HEAD RESTRAINT MOTOR 

RENEW 86.75.17 

Disconnect the battery earth lead. 
Remove the front seat back fi nisher 76.70.09. 
Remove the head restraint motor securing bolts. 
Displace and reposition the motor ( 1  Fig. 2). 
Remove the head restrai nt d rive cable to motor se
curing bolts. 
Remove the cable securing plate. 
Displace and reposition the cable. 
Displace and disconnect the motor harness multi
plug. 
Remove the motor. 

Place the new motor into position. 
Con nect the motor mUlti-plug .  
Fit and fu l ly seat the motor multi-p lugto its mou nt
ing bracket. 
Fit and fully seat the motor to head restraint drive 
cable. 
Fit and a lign the cable securing plate. 
Fit and tig hten the plate securing bolts. 
Fit and al ign the motor to mounting bracket. 
Refit the front seat back finisher. 
Reconnect the battery earth lead. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

FRONT SEAT CUSHION TILT MOTOR 

RENEW 

Disconnect the battery earth lead. 
Remove the front seat cushion 76.70. 1 1 .  

86.75.18 

Remove the tilt motor to mounting bracket secur
ing bolts (Fig. 1 ). 
Remove a l l  other mounting bracket securing bolts 
(Fig. 1 ). 
Remove the motor mounting p late. 
Displace and reposition the motor from the gear
box. 
Displace and remove the motor drive cable protec
tive sleeve. 
Cut and remove the motor harness cable tie. 
Note and discon nect the motor multi-plugs. 
Remove the motor assembly. 

Fitting a new front seat cushion tilt motor is a rever
sal of the removal procedure. 

FRONT SEAT RECLINE MOTOR 
POTENTlOMETER 

RENEW 

Motor I potentiometer location 5 Fig. 2. 

Disconnect the battery earth lead. 

86.75.19 

Remove the front seat back cover 76.70.09. 
Displace and disconnect the recline motor I poten
tiometer multi-plug. 
Displace the wire terminal anti-backout device. 
Using Service Tool MS 1 540; note, displace, and re
move the potentiometer wire terminals from the 
multi-plug. 
Cut and remove the motor I potentiometer harness 
heat-shrink. 
Remove the potentiometer to motor gearbox se
curing screw and displace the potentiometer. 
Displace the potentiometer wires from the sheath
i ng .  
Remove the potentiometer. 

Fitting a new front seat recl ine motor potentiome
ter is a reversal of the removal procedure, ensure 
that the potentiometer wire terminals are fully 
seated into the multi-plug. 

SERVICE TOOLS 

Terminal extractor MS 1540 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

FRONT SEAT HEAD RESTRAINT MOTOR 
POTENTIOMETER 

RENEW 86.75.20 

Motor I potentiometer location 4 Fig. 1 and 1 Fig. 
2. 

Disconnect the battery earth lead. 
Remove the front seat back finisher 76.70.09. 
Remove the head restraint motor securing bolts. 
Displace and reposition the motor. 
Remove the head restraint drive cable to motor se
curing bolts. 
Remove the cable secu ring plate. 
Displace and reposition the cable. 
Displace and disconnect the motor harness multi
plug. 
Remove the motor and place on a bench. 
Displace the mUlti-pl ug terminal  anti-backout de
vice. 
Using Service Tool MS 1 540, note and remove the 
potentiometer terminals from the mUlti-pl ug.  
Remove the potentiometer wires from the harness 
sheathing. 
Remove the potentiometer. 

Place the new potentiometer to position. 
Feed the potentiometer wi res through the sheath
ing. 
Using Service Tool MS 1 540, fit and ful ly seat the 
terminals into the mu lti-plug. 
Reposition the anti-backout device. 
Position the potentiometer to the motor. 
Place the motor into position. 
Connect the motor mu lti-pl ug. 
Fit and fu l ly seatthe motor multi-plug to its mou nt
ing bracket. 
Fit and fully seat the motor to head restraint d rive 
cable. 
Fit and align the cable securing plate. 
Fit and tig hten the p late securing bolts. 
Fit and align the motor to mounting bracket. 
Refit the front seat back fi nisher. 

SERVICE TOOLS 

Terminal extractor tool MS 1540 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

FRONT SEAT CUSHION TILT MOTOR 
POTENTlOMETER 

RENEW 

Disconnect the battery earth lead. 
Remove the front seat cushion 76.70. 1 1 .  

86.75.21 

Cut and remove the tilt I forward I reverse motor 
cable ties. 
Remove the tilt motor assembly mounting bracket 
securing bolts (Fig. 1 ). 
Displace a nd reposition the motor assembly. 
Displace and disconnectthe motor I potentiometer 
multi-plug. 
Remove the motor assembly. 
Note and disconnect harness to motor multi
plugs. 
Displace potentiometer to motor securing tang. 
Remove the potentiometer and place aside. 

Fitting a new front seat cushion tilt motor poten
tiometer is a reversal of the removal procedure. 

PASSENGER SEAT MOTOR - FORWARD I 
REARWARD POTENTIOMETER 

RENEW 

Motor I potentiometer location 1 Fig. 2. 
Potentiometer location to motor Fig.  3 

Disconnect the battery earth lead. 
Remove the passenger's seat 76.70. 1 0. 

86.75.22 

Displace the squab harness multi-plug from its 
mounting bracket and disconnect the mU lti-plug. 
Remove the seat frame to seat motor and seat 
motor runner assembly securing bolts. 
Remove the seat frame assembly. 
Remove the seat motor assembly to mounting 
bracket securing bolts. 
Displacethe seat motor I potentiometer multi-plug 
from the mounting bracket and disconnect the 
mu lti-plug. 
Cut and remove the seat motor I potentiometer 
harness cable tie. 
Remove the seat motor I gearbox assembly 
mounting b racket to frame securing bolts. 
Reposition the seat motor and seat motor runner 
assembly for access. 
Remove the seat motor mounti ng bracket lower 
securing bolts. 
Remove the seat gearbox to mounting bracket se
curing bolts. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

Potentiometer location to motor Fig. 1 

Remove the seat gearbox securing bolt locating 
collars. 
Reposition the seat motor run ner assembly. 
Remove the seat motor mounting bracket upper 
securing bolts. 
Reposition the seat gearboxes to ease motor as
sembly removal.  
Carefully displace a nd remove the seat motor as
sembly. 
Remove the seat motor / gearbox drive cables. 
Displace and remove the seat motor assembly 
mounting bracket and place the motor on a bench. 
Displace the motor / potentiometer mu lti-pl ug 
anti-backout device. 
Usi ng Service Tool MS 1 540, note and remove the 
potentiometerwire terminals from the multi-plug. 
Displace and remove the potentiometer from the 
motor. 

Fitting a new passenger seat motor forward / rear
ward potentiometer is a reversal of the removal 
procedure. 
The gearbox to mounti ng bracket secu ring bolts 
are pre-treated, therefore should be replaced with 
new. 

SERVICE TOOLS 

Terminal extractor tool MS 1540 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

SLIDING ROOF MOTOR 

RENEW 86.76.01 

Disconnect the battery earth lead . 
Release the interior lamp panel securing clip. 
Displace the panel assembly from its mounting 
position. 
Disconnect the panel assembly multi-pl ugs a nd 
place the panel assem bly safely to one side. 
Cut and remove the cable tie ( 1  Fig. 1 )  securing the 
harness to the sliding roof motor body. 
Disconnect the roof motor multi-plug (4 Fig. 1 ) . 
Unscrew the roof motor rear securing bolt (3 Fig. 
1 ). 

�: The roof motor rear securing bolt remains 
captive until the motor is fu l ly removed. 

Remove the roof motor front secu ri ng bolts (2 Fig. 
1 ). 
Displace and remove the roof motor assembly 
from its mounting position, thus releasing the 
d rive shaft from the wheel box. 
Remove the captive roof motor rear securing bolt. 
Place the roof motor aside. 

Fit a rear securing bolt to the new roof motor as· 
sembly. 
Fit and align the new motor assembly to the wheel· 
box and engage the d rive shaft. 
Align the motor securing bolt holes. 
Fit, but do not tighten, the front roof motor secur· 
ing bolts ( 2  Fig. 1 ). 
lighten the rear roof motor securing bolt (3 Fig. 1 ). 
lighten the front roof moto r securing bolts (2 Fig. 
1 ). 
The remainder of the fitting operation is a reversal 
of the removal proced ure. 
Connect the battery earth lead. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

SLIDING ROOF SWITCH 

RENEW 86.76.05 

Sliding roof switch location within the i nterior 
lamp panel Fig. 1 .  

Disconnect the battery earth lead. 
Release the interior lamp panel securing clip. 
Displace the panel assembly from its mounting 
position. 
Disconnect the panel assembly multi-pl ugs and 
remove the panel assembly. 

Release the roof motor switch securing tags. 
Displace and remove the roof motor switch and 
harness assem bly from the interior lamp panel as
sembly. 

Fitting a new slidi ng roof motor switch is a reversal 
of the removal proced ure. 
Connect the battery earth lead. 

SLIDING ROOF MOTOR LIMIT SWITCH 

RENEW 86.76.06 

Disconnect the battery earth lead. 
Remove the sliding roof flange finisher 76.82.23. 
Remove the i l luminated sun visor assembly 
76. 1 0.49. 
Remove the cantrai l  crash roll 76. 1 3. 1 0. 
Release the interior lamp panel securing clip. 
Displace the panel assembly from its mou nting 
position. 
Disconnect the panel assembly multi-pl ugs and 
p lace the panel assem bly safely to one side. 
Cut and remove the cable ties securing the harness 
to the sliding roof motor body. 
Disconnect the roof motor multi-plug .  
To al low access to the roof motor limit switch, ca re
ful ly release the headlining from the front securing 
clips. 
Usi ng pieces of adhesive tape, markthe fitted posi
tion of the roof motor l imit switch. 
Cut and remove the roof motor limit switch secur
ing cable tie. 
Displace and remove the l imit switch assembly 
(Fig. 2). 

Fit and align a new l imit switch assembly to the 
previous marked position. 
Secure the assembly with a new cable tie. 
Apply a suitable adhesive to bond the switch as
sembly to the sliding roof drive tube. 
The remainder of the fitting operation is a reversal 
of the removal proced ure. 
Connect the battery earth lead. 

�==-
�--' --

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

TRIP COMPUTER I CRUISE CONTROL 
LOGIC MODULE 

RENEW 86.80.01 

Disconnect the battery earth lead. 
Remove the driver's side dash liner for access 
76.46. 1 1 .  
Remove the d river's side dash liner armature for 
access 76.46. 1 2  (Federal Vehicles Only). 
Remove the trip computer a nd cruise control mod
u le rear cover securing screws. 
Displace and remove the rear cover. 
Disconnect the module harness m U lti-plug. 
Displace a nd reposition the speed control toggle 
switch from its housing. 
Remove the module assembly to housing securing 
screws. 
Displace a nd remove the module assembly (Fig. 1 ) . 
Remove the 'P' cl ip from the module harness. 

Fitting a new trip computer / cruise control logic 
module is a reversal of the removal procedu re, en
sure that the 'P' clip is placed on the new mod ule 
harness. 

HEATER SWITCH CONTROL MODULE 

RENEW 86.80.14 

Disconnect the battery earth lead. 
Remove the centre console fi nisher 76.25.1 9. 
Remove the radio console 76.25.1 5. 
Cut a nd remove the harness secu ri ng cable tie. 
Slacken the control module securing screws. 
Displace and remove the control modu le from the 
centre console assembly (Fig. 2). 

Fitting a new heater switch control module is a re
versal of the removal procedure. 

AIR CONDITIONING SWITCH CONTROL 
MODULE 

RENEW 86.80. 15 

Disconnect the battery earth lead. 
Remove the centre console finisher 76.25. 19. 
Remove the radio console 76.25. 15.  
Cut a nd remove the harness secu ring cable tie. 
S lacken the control module securing screws. 
Displace and remove the control mod ule from the 
centre console assembly (Fig. 3). 

Fitting a new air cond itioning switch control mod
u le is a reversal of the removal procedure. 

Fig. 1 

F ig .  2 

Fig. 3 

For Torque Figures see Section 06 snd the Table st the end of this Section 
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ELECTRICAL 

LIGHTING LOGIC MODULE 

RENEW 86.80.22 

Disconnect the battery earth lead. 
Remove the driver's side dash l iner for access 
76.46. 1 1 .  
Remove the d river's side dash liner armature for 
access 76.46. 1 2  (Federal Vehicles Only). 
Remove the l ighting logic mod ule rearcoversecur
ing screws and remove the cover. 
Disconnect the l ighting logic harness mUlti-pl ug. 
Disconnect the l ight switch multi-pl ug from the 
l ighti ng logic circuit board. 
Remove the l ighting logic module assembly to 
switch housing securing screws. 
Displace and remove the lighting logic module as
sembly. 
Remove the 'P' cl ip from the l ighti ng logic mod ule 
harness. 

Fitting a new lighting logic module is a reversal of 
the removal procedure, ensure that the 'P' cl ip is 
p laced on the new modu le harness. 

AIR CONDITIONING SWITCH CONTROL 
MODULE - STATUS LED 

RENEW 86.80.23 

Using a suitable implement, gently prise off from 
the lower edge the air conditioning switch panel 
button cap (Fig. 1 ), whi lst removing the button cap 
be careful not to loose the blue filter screen. 
Using long nose pl iers /tweezers, careful ly remove 
the LED from the socket (Fig. 1 ). 

Using long nose pl iers / tweezers, carefully fit the 
new LE D to the socket. 

NoD: The LED is polarized (anode / cathode). 
Polarity can be verified by inspection of the 
LED. 
Incorrect orientation of the LE D wi l l  not 
cause damage to any components, but the 
LED wi ll  not i l luminate. 

Carefu lly fit and ful ly seat the button cap. 

Fig. 1 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• ELECTRICAL 

AIR CONDITIONING SWITCH CONTROL 
MODULE - GRAPHICS ILLUMINATION 
BULB 

RENEW 86.80.24 

Disconnect the battery earth lead. 
Remove the air conditioning switch control mod
u le 86.80.1 5. 

CAUTION: The air conditioning module circuit 
boards are static sensitive. 

Using a suitable implement separate the mod ule 
front and rear mouldings (Fig. 1 ). 
Remove the appropriate bulb I holder assembly 
from the rear face of the mother board. 
Remove the bulb (Fig. 2).  

Fitting a new bulb is a reversal of the removal pro
cedu re, ensure that the bulb is ful ly seated into the 
holder. 

AIR CONDITIONING SWITCH CONTROL 
MODULE - BUTTON CAP GRAPHIC 
ILLUMINATION BULB 

RENEW 86.80.25 

Disconnect the battery earth lead. 
Remove the air conditioning switch control mod
u le 86.80. 1 5. 

CAUTION: The air conditioning module circuit 
boards are static sensitive. 

Using a suitable implement separate the mod ule 
front and rear mouldings (Fig. 1 ). 
Remove the b utton cap g raphics light guide to 
daughter board securing screw and remove the 
light g uide from the daughter board (Fig. 3). 
Carefully release the rear moulding from the 
daughter board. 
Remove the bulb I holder assembly from the rea r 
face of the daughter board (Fig. 4). 

Fitting a new bulb is a reversal ofthe removal pro
cedure, ensure that the bulb is fully seated into the 
holder. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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ELECTRICAL 

HEATER SWITCH CONTROL MODULE -
GRAPHICS ILLUMINATION BULB 

RENEW 86.80.27 

Disconnect the battery earth lead. 
Remove the heater switch control mod ule 
86.80. 1 4. 

CAUTION: The heater module circuit boards are 
static sensitive. 

Using a suitable implement separate the mod ule 
front and rear mouldi ngs (Fig. 1 ) . 
Remove the bulb / holder assembly from the rear 
face of the mother board (Fig. 2).  
Remove the bu lb. 

Fitting a new bulb is a reversal of the removal pro
cedure, ensure that the bulb is fully seated into the 
holder. 

HEATER SWITCH CONTROL MODULE -
BUTTON CAP GRAPHIC ILLUMINATION 
BULB 

RENEW 86.80.28 

Disconnect the battery earth lead. 
Remove the heater switch control module 
86.80. 1 4. 

CAUTION: The heater module circuit boards are 
static sensitive. 

Using a suitable implement separate the mod ule 
front and rear mou ldings (Fig. 1 ). 
Remove the button cap graphics light guide to 
daughter board securing screw and remove the 
l ight guide from the daughter board (Fig. 3). 
Carefully release the rear moulding from the 
daughter board. 
Remove the bulb / holder assembly from the rea r 
face of the daughter board (Fig. 4). 

Fitting a new bulb is a reversal of the removal pro
cedure, ensure that the bulb is fu l ly seated into the 
holder. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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" ELECTRICAL 

HEATER SWITCH CONTROL MODULE -
STATUS LED 

RENEW 86.80.26 

Using a suitable implement, gently prise off from 
the lower edge the heater switch panel button cap 
(Fig. 1 ), whilst removing the button cap be careful 
not to loose the b lue filter screen. 
Using long nose pliers / tweezers, note and ca re
fully remove the LED from the socket (Fig. 1 ). 

Using long nose pl iers / tweezers, careful ly fit the 
new LED to the socket. 

�: The LED is polarized (anode / cathode). 
Polarity can be verified by inspection ofthe 
LED. 
Incorrect orientation of the LED wi l l  not 
cause damage to any components, but the 
LED wi ll not i l luminate. 

Carefully fit and fully seat the button cap. 

Fig. 1 
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TORQUE FIGURES 

Aerial bracket to body mounting bracket 
7-10 Nm 

BATTERY AND DISTRIBUTION 

Bonnet switch securing screws 1.3-1. 7 Nm 
Boot latch to lock securing screw 4-6 Nm 
Boot lock to body securing screw 4-6 Nm 
Brake light switch bolt 2-3 Nm 
Brake light switch nut 2-3 Nm 
Bulkhead harness/battery extension stud 8-10 
Nm 
Clamp to tray securing bolts 7-10 Nm 
Demister grille to facia 0.6-0.8 Nm 
Door lock to door securing screw 7-10 Nm 
Negative cable guide to jump start terminal 
stud 8-10 Nm 
Negative terminal bolts / nuts 3-4 Nm 
Positive battery cable to body stud 8-10 Nm 
Positive terminal bolts / nuts 3-4 Nm 

EARTH POINTS 

Backlight earth 8-10 Nm 
Brake earth point 6-8 Nm 
Bulkhead earth stud 6-8 Nm 
Chassis earth 22.5-27,5.Nm 
Cross member earth braids 22.5-27.5 Nm 
Gearbox earth stud 6-8 Nm 
Harness earth leads 8.5-1 1.5 Nm 
Jump start earth terminal to body 6-8 Nm 
Lower 'A' post earth 6-8 Nm 
Tail lamp unit earth bolt 8-10 Nm 
Valance earth point 6-8 Nm 

GENERATOR 6 CYL 

Adjusting bolt lock nuts 1 1-15 Nm 
Adjusting bolt to timing cover nut 21.5-28.5 
Nm 
Adjuster sleeve to generator bolt 17-23 Nm 
Mounting bracket to sump bolts 21.5-28.5 Nm 
Mounting bracket to sump screw 21.5-28.5 Nm 
Pivot bolt 34-46 Nm 
Pulley securing nut 93. 1-127.4 Nm 

January 93 Issue 2 

TORQUE FIGURES 

GENERATOR 12 CYL 

Adjuster sleeve to adjuster bracket bolt 17-23 
Nm 
Adjuster sleeve to adjuster bracket nut 
31.5-42.5 Nm 
Mounting bracket, Nyloc nut 43-57 Nm 
Pivot bolt 35-45 Nm 
Sleeve to adjuster bracket setscrew 17-23 Nm 

Instrument / switch panel securing screws 3-4 
Nm 

LAMPS 

Door hazard / courtesy lamp securing screws 
0.85-1. 15 Nm 
Fog lamp securing nut 16-20 Nm 
Headlamp unit securing nut 7-9 Nm 
Number plate lamp securing screw 0.3-0.5 Nm 
Tail lamp securing nuts 4-6 Nm 
Rear reading lamp securing screws 1.3-1.7 Nm 

STARTER MOTOR 

Starter motor adaptor securing bolts (6 cy/) 
44.5-59.5 Nm 
Starter motor rear support bracket to cylinder 
block bolt (12 cy/) 34-46 Nm 
Starter motor to cylinder block securing bolts 
(12 cy/) 31.5-42.5 Nm 
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S t D INSTRUMENTS 

INSTRUMENTS 

INTRODUCTION 

The instrument panel is a self-conta ined removable unit that incorporates al l  the main d isplay gauges 
and warning i ndicators that are used to present vehicle condition i nformation. The instrument panel 
is programmed during vehicle bui ld, to match the vehicle's individual requirements using 'Program
mable E lectronic Control U nits System' (PECUS) which is achieved via a JDS ISO Commu nication Bus, 
and therefore, should be renewed like-for-l ike. The primary function of the instru ment display is to pro
vide the driverwith information usual to normal driving requirements. The secondary function is to dis
p lay the results of trip computer calcu lations and i nformation, in response to signals received from the 
trip computer keypad. 

Information is received from sensors positioned at various locations about the vehicle via one of the 
two multi-pi n  sockets located at the rear of the Instrument Panel (Page 88-3). 

Information concerning vehicle condition and ope ration is displayed in  one of three ways: 

1 .  Information necessary to confirm normal vehicle operation: road speed, engine speed, oil pressure, 
battery condition, fuel level, coolant temperature. This information is displayed using analogue 
gauges as shown in Fig. 1, Page 88-5. 

2.  Information indicating the presence of a hazard I fault condition (Iow oil pressure I door open etc.) 
or operational action (indicator flashing I head lamp ful l  beam 'on' etc.). This information is pro
vided by twenty two warning lamps Itel l-tales, arranged in four grou ps; two groups of seven at the 
left and right sides of the instrument panel and two groups of four at the bottom of the instrument 
panel (Fig. 3, Page 88-5). 

3. A Liquid Crystal Display (LCD) is located at the bottom-centre of the instru ment panel and is nor
mally used to display the odometer readi ng, but it can also be used to display vehicle condition 
messages associated with particu lar  warning lamps and trip com puter information such as vehicle 
speed, fuel usage and distance travel led. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• INSTRUMENTS 

INSTRUMENT PANEL CONNECTORS 

PIN LOCATIONS 

=-=== 
- - - - - -- -- - - -- ---

SOCKET A 

Pin Circuit Input Pin 

1 .  Fuel F low 1 3. 
2. 1 2v ignition feed 1 4. 

A 

��: 

Circuit Input 

Serial output ( 1 )  
Serial input (2) 

a i D  

.... 110 

3. G round 1 5. Speed sensor input - ABS control module 
4. G round 1 6. 
5. Battery feed 17.  
6. Spa re 1 8. Charge warning 
7. Anti-lock fail 19. Coolant temperature 
8. 20. Fuel level 
9. 2 1 .  Oi l  pressure 

1 0. I l lumination (bulb feed) 22. 
1 1 .  23. 
1 2. 24. Tachometer input - ECM 

SOCKET B 

Pin Circuit Input Pin Circuit Input 

1 .  25. Average speed 
2. Speed out 26. Average fuel 
3. 27. Fuel 
4. Trip  display cycle 28. Range 
5. 29. Clear 
6. 30. VCM 
7. Brake pad feed 31 . Inst. fuel 
8. Fuse (4) 32. Distance 
9. Low brake pressu re 33. G round keyboard 

1 0. Brake fluid level 34. Brake pad sense 
1 1 . Brake l ights 35. Fuse ( 1 )  
1 2. Fuse (3) 36. Fuse (2) 
1 3. Wash fluid level 37. Coola nt level 
1 4. Sport mode 38. Light (on) 
1 5. Seat belt 39. 'NOT 1 st Gear' Mode 
1 6. Boot open 40. Left 0.1. (on) 
17.  Park brake (on) 41 .  Right 0.1 .  (on) 
1 8. DJ. bu lb fail 42. Imp / Metric slide switch 
1 9. 43. General  bulb fai l  
20. Door open (LH rear) 44. Gearbox fail 
2 1 .  Door open (RH rear) 45. 
22. Check engine (fuel fault) 46. Door open (LH front) 
23. Catalyst warning 47. Door open (RH front) 
24. Main beam 48. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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a i D  INSTRUMENTS 

INSTRUMENT GAUGES 

DESCRIPTION 

There a re six analogue-style gauges contai ned in the instrument panel: 
1 .  Speedometer. 
2. Tachometer. 
3. Battery Condition. 
4. Fuel Level. 
5. Oil Pressu re. 
6. Coolant Temperature. 

The speedometer and tachometer are true analogue gauges, in that the readings indicated are directly 
proportional to the parameters being measured. However, the four minor gauges (battery condition, 
fuel level, oil pressure and coolanttem peratu re) each have thei r ind ication ranges resolved into discrete 
steps. Sl ight gauge fl icker may be discernible between individual  steps. 

Each gauge is contained in a sealed non-servicea ble can, therefore complete replacement ofthe gauge 
I can is necessary in the event of a damaged or fa ulty gauge. 

Extreme ca re should be exercised when replacing instrument panel components, to avoid damage to 
the delicate gauge indicator needles. 

The coolant temperature gauge needle will move rapidly up the scale to 'N' when the thermostat opens. 
This is due to the sensitivity of the ga uge and the close proximity of the sensor to the thermostat, i.e. 
when the thermostat opens, a rush of hot coolant from the cyl inder block causes the sensor to react ac
cording ly. This is perfectly normal; there is not a fault with the gauge. 

ILLUMINATION 

Gauge a nd warning indicator i l lumination is control led by a microprocessor located in the electronic 
instrument panel; there are no bulb relays. 
Bulbs are of the long life type. 
There are two different types of coloured bu lb holder, cream and brown. The two types should not be 
interchanged and replacement bulbs should be of the same colour type. 

The seven rig ht-hand warning indicators are for primary warnings and i l luminate RED. The seven left 
hand warning indicators are for secondary warnings a nd i l luminate AMBER. The eight lower lamps a re 
a mixture of status and wa rning lamps. 

ODOMETER 

INTRODUCTION 

Total distance travel led by the vehicle is displayed on a Liq uid Crystal Display (LCD) located bottom 
centre of the instrument panel. The LCD is a single li ne, six digit, seven segment display. 

The odometer shares the LCD display with Trip Computer and Vehicle Condition Monitor (VCM ) infor
mation. When the ignition is switched 'OFF', the odometer reading is permanently displayed. If the igni
tion is switched 'ON' and the odometer readi ng is not shown, it can be displayed by pressi ng the 'CLEAR' 
button located on the VCM keypad (Fig. 2 Page 88-5) either once or twice. 

Excessive heat in  the vicinity of the LCD display will be automatically detected by a thermistor, and the 
backlightwill  be dim med to prevent opaqueness of the LCD. This safety feature may be actioned ifdriv
ing in hot countries with head lamps on full beam for exam ple. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• INSTRUMENTS 

INSTRUMENT PANEL GAUGES AND WARNING INDICATORS 

LOCATIONS 

3 

9 

4 7 

Fig. 1 

2 5 

6 J88 '30 

8 

�: The 'Premium U nleaded Fuel Only' caution is added to Federal Market vehicles, also 'BRAKE' 
and 'PARK BRAKE' replace international symbols used in al l  other markets. 
The tachometer red-line on 1 2  cy!. vehicles starts at 6000 RPM. 

Gauges (Figs. 1 Br 2) 

1. Tachometer 
2. S peedometer 
3. Battery Condition 
4. F uel Gauge 
5. Oil Pressure 
6. Coolant Tem perature 
7. Odometer / VCM / Trip  Computer Display 
8. Primary Warning Indicators (RED) 
9. Secondary Warning Indicators (AMBER) 

1 0. Status / Wa rning Lamps 
1 1 . Status / Wa rning Lamps 
1 2. VCM / Trip Computer Keypad 

Warning Indicators (Fig. 3) 

1 .  
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

1 0. 
1 1 .  
1 2. 
1 3. 
1 4. 
1 5. 
1 6. 
17.  
1 8. 
1 9. 
20. 
2 1 .  
22. 

Automatic Transmission Fai lure 
Low Windscreen Washer Reservoir Level 
Bulb Fai lure 
Circuit Fai lure 
Anti-lock Braking System Fai lure 
Low Fuel Level 
E ngine Management Fault 
Ignition Light & Battery / Generator Fault 
S port Mode 
'NOT 1 st Gear' Mode 
Direction Indicator 
Direction Indicator 
Headlamp Main Beam ON 
Brake System Fau lt 
Handbrake O N  
Low Coolant Level 
High Coolant Temperature 
Door O pen 
Boot Open 
Seat Belt Not Fastened 
Low Oi l Pressu re 
Exhaust Temperature 

1 C» 
2 tU 
3 � 
4 4-
5 ... TI 

'OC. 

7 c • 
... 

Fig. 2 

(E3 _T % 0) (q i) «i)(�» ) 
8 9 10 1 1  1 2  1 3  14 15 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENTS 

VEHICLE CONDITION MONITOR (VCM) 

INTRODUCTION 

• 

The Vehicle Condition Monitor (VCM) i nformation is displayed on the Odometer / VCM / Trip Computer 
d isplay panel located below the tachometer and speedometer. 

The condition ofthe vehicle is constantly monitored for operati ng faults which, if found, are highlighted 
by the i l lumination of certain warning lamps. By pressing the VCM button located on the trip com puter 
panel the relevant fault message wil l  be displayed (Fig . 1  & 2 Page 88-5). In the event that more tha n 
one fault has occu rred, the display panel wi l l  cycle between messages, pausing for two seconds at each 
one, (except for Engine Ma nagement faults, see 'Fault Codes (Check Engi ne)' below). 

To e nable the trip computer information to be displayed, the button marked 'CLEAR' provides a means 
of extinguishing a ny VCM message present on the written display. Pressing the VCM button when a 
fault exists wil l  override any tri p computer messages and re-display the relevant VCM fa ult symbol. 

FAULT CODES (CHECK ENGINE) 

In the event of an engine management fault occurring the 'Check E ngine' warning lamp wi l l  i l lumi nate. 
Additional i nformation can be displayed by pressing the VCM button located on the trip com puter panel. 

When a fault has been signalled the l ikely area responsible for the malfunction can be indicated when 
the vehicle is stationa ry. Switch 'OFF' the ignition, wait at least 5 seconds, then turn the ignition switch 
to position ' 1 1 '  (do not start the engine). Press the VCM button, this action wi l l  cause the VCM /trip com
p uter display to i l luminate the applicable fault code. 

�: Federal Specification: All fault codes are latched, and when triggered, stored i n  the Engine Con
trol Module (ECM) memory. In addition the 'Check Eng' lamp is i l luminated, and wi l l  remain i l
l uminated (when the ignition is switched 'ON') until the fau lts are rectified and the ECM memory 
cleared by the Jaguar Diagnostic System (JDS) or by grounding the relevant ECM pin. 

�: Eu ro-catalyst and non-catalyst specifications are not latched. This implies that the 'Check Eng' 
lamp wil l  be extinguished after switching the ignition 'OFF' if the fault is not triggered again. 
However, the code wi l l  sti l l  be stored in  the ECM memory and ca n be accessed by dealer person
nel, thus ensuri ng that i ntermittent fau lts wi l l  be recorded. 

Fault Codes are listed on the next page. The fau lt codes are displayed individually in numerical order. 
The next code is only displayed when the first one is rectified and / or cleared from the ECM memory. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENTS a t a  
FAULT DESCRIPTION IMPLICATION 
CODE 

1 1  Id le position sensor or associated Suspect idle position sensor out of normal oper-
wiring. ating range. 

1 2  Mass air flow sensor o r  associated Suspect mass air flow sensor signal out of nor-
wiring. mal operating range. 

1 4  Engine coolant temperature sen- Suspect engine coolant temperature sensor re-
sor or associated wiring. sistance out of range or static during engine 

warm-up. 
1 6  Air temperature sensor or asso- Suspect air temperature sensor out of range. 

ciated wiring. 
17 Throttle position sensor (TPS) or Suspect TPS resistance out of range. 

associated wiring. 
1 8 TPS I mass air flow sensor calibra- Suspect low TPS signal at high air flow. 

tion. 
1 9  TPS I mass air flow sensor calibra- Suspect high TPS signal at low air flow. 

tion. 
22 Fuel pump d rive. Suspect ECM output signal to fuel pump relay. 
23 Fuel supply. Suspect poor feedback control in rich direction. 
24 Ignition drive. Suspect ECM output signal to ignition amplifier 

mod ule. 
26 Air leak. Suspect poor feedback control in lean direction. 

29 ECM self check. Checks microprocessor function. 
33 Fuel injector drive fault. Checks for ECM output to injectors. 
34 Fuel injector d rive and associated Looks for fuel injector dri bble. 

wiring. 
37 Exhaust Gas Recirculation (EGR) Looks for ECM output to EGR switch valve. 

drive. 
39 EGR check sensor. Checks correct operation of Exhaust Gas Recircu-

lation System (EGRS). 
44 Heated oxygen sensor or asso- Looks for feedback out of control rich or weak. 

ciated wiring. 
46 Idle speed control coil - 1 d rive. Looks for ECM output to idle speed control 

stepper motor. 
47 Idle speed control coi l - 2 d rive. Looks for ECM output to idle speed control 

step per motor. 

48 Idle speed control motor or valve. Looks for stepper motor being widely out of posi-
tion with engine temperature hot and less than 
30°C. 

66 Secondary air injection pump Contin uity check to pin 2 of ECM. 
drive. 

68 Road speed sensor or associated Looks for road speed indicating less than 5 km I 
wiring. h at high engine air flow. 

69 Drive I neutral switch or wiring. Looks for cranking in  '0' or high air flow in 'N '. 
89 Purge valve d rive. Looks for ECM output to purge valve. 

For Torque Figures see Section 06 and the Table at the end of this Section 
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A x D  
INSTRUMENT PANEL 

RENEW 

REMOVE FOR ACCESS 

INSTRUMENT HOUSING 

RENEW 

Removal proced ure: 

Disconnect the battery earth lead. 

INSTRUMENTS 

88.20.01 

88.20.01 /90 

88.20.13 

Remove the driver's side dash l iner for access 
76.46. 1 1 .  
Remove the driver's side dash liner a rmature for 
access 76.46. 1 2  (Federal Vehicles only). 
Remove the instrument housing to fascia securing 
screws. 
Reposition the steering wheel to its lowesttilt posi
tion. 
Displace and reposition the instrument housing to 
gain access to the harness m ulti-plugs. 
Disconnect the harness multi-plugs from the back 
of the instrument panel. 
Remove the instrument housing I panel assem bly 
(Fig. 1 ). 

For renewal of the instrument panel or housing: 

Remove the instrument panel to housing securing 
screws I nuts (Fig. 2). 
Remove the housing from the instrument panel. 
Renew the necessary parts. 
Fit and align the housing to the instrument panel. 
Fit a nd tighten the instrument panel to housing se
curing screws I nuts. 

Refitting procedure: 

Fit and align the instrument panel to the housing. 
Fit a nd tighten the instrument panel to housing se
curing screws I nuts. 
Place the housing I panel assembly to the fascia to 
a l low reconnection of the harness multi-plugs. 
Reconnect the harness multi-plugs to the instru
ment panel assembly. 
Reposition the instrument housing I panel assem
bly to the fascia. 
Fit and tighten the instru ment housing to fascia se
curing screws. 
Refit the driver's side dashliner armatu re (Federal 
Vehicles only). 
Refit the d river's side dash liner. 
Reconnect the battery earth lead. 

�: On re-connection of the battery, it is im
portant that the ignition is cycled and the 
bulb check is completed. The odometer 
reading wil l  then be restored to the correct 
value. 

Fig. 1 

=== 

Fig. 2 
J88 "130 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• INSTRUMENTS 

INSTRUMENT PANEL LENS 

RENEW 88.20.1 7  

Disconnect the battery earth lead. 
Remove the driver's side dash l iner for access 
76.46. 1 1 .  
Remove the driver's side dash l iner armature for 
access 76.46. 1 2  (Federal Vehicles only). 
Reposition the steering wheel to its lowesttilt posi
tion. 
Remove the i nstrument housing to fascia securing 
screws. 
Reposition the i nstrument housing to gain access 
to the harness m ulti-pl ug connectors. 
Disconnect the multi-plug connectors from the 
rear of instrument panel. 

Displace and remove the instru ment housing / 
panel assembly (Fig. 1 ). 

U ndo a nd remove the instrument panel to housing 
securing n uts / screws (Fig. 2) and remove the 
housing. 
Displace the lens retaining clips and remove the 
lens. 

CAUTION: With the panel lens removed, DO NOT 
rest the panel face down. The gauge 
needles are extremely delicate and are 
easily damaged. Also, take care not to 
scratch or damage the gauge faces, 
a nd ensure cleanliness when handling 
the panel. 

Fitting a new instrument panel lens is a reversal of 
the removal procedu re. 

Nida: On re-connection of the battery, it is i m
portant that the ignition is cycled a nd the 
bulb check is completed. The odometer 
reading will then be restored to the correct 
val ue. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 88 - 9  

a l a 

J88"130 



It t D  INSTRUMENTS 

INSTRUMENT FLEXIBLE CIRCUIT BOARD 

RENEW 88.20.20 

Disconnect the battery earth lead. 
Remove the driver's side dash l iner for access 
76.46. 1 1 .  
Remove the driver's side dash liner armature for 
access 76.46. 1 2  (Federal Vehicles only). 
Reposition the steering wheel to its lowest tilt posi
tion. 
Remove the instrument housi ng to fascia securing 
screws. 
Reposition the instrument housing to gain access 
to the harness multi-pl ug connectors. 
Disconnect the multi-plug connectors from the 
rear of the i nstrument panel. 
Displace and remove the instrument panel / hous
ing assembly. 
Remove the instrument panel to housing securing 
n uts / screws a nd remove the housing. 

Place the instrument panel face down on a bench, 
ensuring that the panel lens is protected with a 
suitable cloth or similar. 

Nme.: To minimize the risk of damage and con
tamination, all  repairs conducted on the in
strument panel should be performed in  a 
non-static dust-free envi ronment. Avoid 
touching connector pins and PCS track / 
components, to mini mize the risk of static 
damage. 

Remove the electronics pack rear cover securing 
screws, and remove the cover. 
Carefully release the flexible circuit board ribbon
ends from the edge-connectors, by squeezing 
g rips between th umb and forefinger whi le slidi ng 
o ut the connector latch (Fig. 1 ). 
Release the electronics pack retaining clips (Fig. 2) 
and pivot the pack upwards. 
Displace and remove the electronics pack from the 
instrument panel by l ifti ng it from its hinges. 
Remove a l l  warning bulbs; bayonet fitting, twist 
1/Sth turn anti-clockwise to release (Fig. 3). 

�: There are two different types of coloured 
bulb holders, each type m ust be returned to 
the correct location. 

Disconnect the flexible circuit board to LCD multi
plug. 
Using the thu mb and forefinger, gently ease the 
circ uit cri mps (Fig. 4) off the gauge pins and re
move the flexible circuit board. 

Fig.  1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
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• INSTRUMENTS 

The replacement ofthe flexib le circuit board is a re
versal of the removal proced ure. 

NQla: The refitting of the flexible circuit board 
ribbon-ends to edgtH:onnectors is 
achieved by positioning the holes in the 
flexib le circuit board membrane over the 
connector-latch locating pips and sliding 
the latch to the fully closed position. 
On rtH:on nection of the battery, it is im
portant that the ignition is cycled a nd the 
bulb check is completed. The odometer 
reading wil l  then be restored to the correct 
val ue. 

INSTRUMENT PANEL LEGEND PLATE 

RENEW 88.20.21 

Disconnect the battery earth lead. 
Remove the driver's side dash liner for access 
76.46. 1 1 . 
Remove the driver's side dash liner a rmature for 
access 76.46. 1 2  (Federal Vehicles on ly). 
Remove the instrument housing to fascia securing 
screws. 
Reposition the steering wheel to its lowest ti lt posi
tion. 
Reposition the instrument housing to gain access 
to the harness multi-pl ug connectors. 
Disconnect the harness mu lti-plug connectors 
from the rea r  of the instrument panel. 
Remove the instrument panel / housing assembly 
(Fig. 1 ). 
Remove the instrument panel to housing securing 
n uts / screws (Fig. 2) and remove the housing. 

Place the instrument panel face down on a bench, 
ensuring that the panel lens is protected with a 
suitab le cloth or similar. 

Note: To minimize the risk of damage and con
tamination, all repairs conducted on the in
strument panel should be performed in a 
non-static dust-free environment. Avoid 
touching connector pins and pes track / 
components, to minimize the risk of static 
damage. 

Release the electronics pack retaining clips (Fig. 3) 
and pivot the electronics pack u pwards. 
Remove a l l  warning bulbs; bayonet fitting, twist 
1/8th turn a nti-clockwise to release (Fig. 4). 

Nme: There are two different types of coloured 
bulb holders, each type m ust be returned to 
the correct location. 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 88 - 1 1 
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a t D  INSTRUMENTS 

Disconnect the flexible circuit board to LCD unit 
multi-plug. 
Using the thumb and forefinger, gently ease the 
circuit crimps (Fig. 1 )  off the gauge pins. 
Displace and remove instrument electronics pack 
/ flexi ble circuit board assembly. 

Remove the seven veneer panel securing screws. 
With the gauges u ppermost, release the panel lens 
securing clips and remove the panel lens assem
bly. 

CAUTION: With the panel lens removed, DO NOT 
rest the panel face-down. The gauge 
needles are extremely delicate and are 
easily damaged. Also, take care notto 
scratch or damage the gauge faces, 
ensure cleanliness when handling the 
panel. 

Displace a nd remove the veneer panel (Fig. 2). 
The LCD module is attached to the veneer panel, 
b ut with caution may be removed as a complete as
sembly. 

CAREFULLY, remove al l  of the gauge sets. 
Remove the legend plate cage nuts (Fig. 3). 

Fit a'nd align the legend plate cage n uts to the new 
legend plate (Fig. 3). 
Align and fitthe gauge sets to the instrument panel 
taking care not to damage the gauge needles. 

The rest ofthe refitting procedure is the reversal of 
the removal procedure . 

.NaU.: Before refitti ng the veneer panel, carefully 
retu rn all gauge needles to 'STOP PIN' posi
tion. 
On re-con nection of the battery, it is im
portant that the ignition is cycled a nd the 
bulb check is completed. The odometer 
reading wi l l  then be restored to the correct 
value. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENT ELECTRONICS PACK 

RENEW 88.20.22 

Disconnect the battery earth lead. 
Remove driver's side dash l inerfor access 76.46. 1 1 .  
Remove the driver's side dash l iner armature for 
access 76.46. 1 2  (Federal Vehicles on ly). 
Reposition the steering wheel to its lowest tilt posi
tion. 
Remove the i nstrument housing to fascia securing 
screws. 
Reposition the instrument housing to gain access 
to the multi-plug connectors. 
Disconnect the multi-plug connectors from the 
rear of the i nstrument panel. 
Displace and remove the instrument panel I hous
i ng assembly (Fig. 1 ). 
U ndo and remove the i nstrument panel to housi ng 
securing n uts I screws and remove the housing. 

Place the i nstrument panel face down on a bench, 
ensuri ng that the panel lens is protected with a 
suitab le cloth or similar. 

Nmtt: To minimize the risk of damage and con
tamination, all repairs conducted on the in
strument panel should be performed i n  a 
non-static dust-free environment. Avoid 
touching connector pins and PCB track I 
components, to minimize the risk of static 
damage. 

Remove the electronics pack rear cover securing 
screws, and remove the cover. 
Carefully release the flexible circuit board ribbon
ends from the edgEH:onnectors, by squeezing 
g rips between thumb and forefinger while sliding 
out connector latch (Fig. 2). 
Release the electronics pack retain ing cl ips (Fig. 3) 
and pivot the pack u pwards. 
Displace and remove the e lectronics pack from the 
i nstrument panel by lifting it from its h inges. 

Fitting an new electronics pack is a reversal of the 
removal procedure. 

�: The refitting of the flexible circuit board 
ribbon-ends to edgEH:onnectors is 
achieved by positioning the holes in the 
flexible circuit board membrane over the 
con nector-latch locating pips and slid ing 
the latch to the fully closed position. 
On r&-con nection of the battery, it is im
portant that the ignition is cycled a nd the 
bulb check is completed. The odometer 
reading wil l  then be restored to the correct 
value. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 88 - 1 3  
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a i D  INSTRUMENTS 

INSTRUMENT PANEL LeD UNIT 

RENEW 88.20.23 

Disconnect the battery earth lead. 
Remove the d river's side dash liner 76.46.1 1 .  
Remove the driver's side dash l iner armature for 
access 76.46. 1 2  (Federal Vehicles only). 
Reposition the steering wheel to its lowest tilt posi
tion. 
Remove the instrument housi ng to fascia securing 
screws. 
Reposition the instru ment housing to gain access 
to the harness mu lti-plug connectors. 
Disconnect the mUlti-plug connectors from the 
rear of the instrument panel. 
Remove the instrument housing I panel assembly 
(Fig. 1 ) . 
Remove the instrument panel to housing securing 
n uts I screws a nd remove the housing. 

Place the i nstrument panel face down on a bench, 
ensuring that the panel lens is protected with a 
suitable cloth or similar. 

�: To minimize the risk of damage and con
tami nation, all repai rs conducted on the i n
strument panel should be performed in  a 
non-static dust-free environment. Avoid 
touching connector pins and PCB track I 
components, to mi nimize the risk of static 
da mage. 

Release the electronics pack retaining Clips (Fig. 2) 
a nd pivot the pack upwards. 
Displace and remove six warning bulbs; two both 
sides located adjacent to the LCD module, and the 
two bulbs located in  the mod ule itself (bayonet fit
ting, twist 1/8th tu rn anti-clockwise to release). 

�: There are two different types of coloured 
bulb holders, each type m ust be returned to 
the correct location. 

Disconnect the flexible circuit board to LCD multi
plug. 
Careful ly reposition the flexible circuit board to 
al low access to the LCD securing screws. 
Remove the LCD u nit securing screws and remove 
the unit (Fig. 3). 

The renewal of the LCD unit is a reversal of the re
moval procedure. 

Nm.e.: On re-connection of the battery, it is im
portant that the ignition is cycled a nd the 
bulb check is comp leted. The odometer 
reading wil l  then be restored to the correct 
val ue. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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GAUGE SETS - RENEW 

OIL PRESSURE ' 
COOLANT TEMPERATURE 

FUEL ' 
BATTERY CONDITION 

SPEEDOMETER ' 
TACHOMETER 

Disconnect the battery earth lead. 

INSTRUMENTS 

88.25.09 

88.25.33 

88.30.20 

Remove driver's side dash linerfor access 76.46. 1 1 .  
Remove the driver's side dash l iner armature for 
access 76.46. 1 2  (Federal Vehicles only). 
Reposition the steering wheel to its lowesttilt posi
tion. 
Remove the instrument housing to fascia securing 
screws. 
Reposition the instrument housing to gain access 
to the harness multi-pl ug connectors. 
Disconnect the multi-plug connectors from the 
rear of the instrument panel. 
Displace and remove the instrument panel / hous
ing assembly (Fig. 1 ). 

Remove the instrument panel to housing securing 
nuts / screws a nd remove the housing. 
Place the instrument panel face down on a bench, 
ensuri ng that the instrument panel lens is pro
tected with a suitable cloth or similar. 

Nma: To minimize the risk of damage and con
tamination, all repairs conducted on the in
strument panel should be performed in  a 
non-static d ust-free environment. 

Release the electronics pack retaining clips (Fig. 2)  
and pivot the pack u pwards. 
Displace a nd remove al l  warning bulbs; bayonet 
fitting, twist 1/8th turn anti-clockwise to release. 

Nma: There are two different types of coloured 
bulb holders, each type m ust be returned to 
the correct location. 

Disconnect the flexible circuit board to LeO unit 
mUlti-plug. 
Using the thumb and forefinger, gently ease the 
circuit crim ps (Fig. 3) off the gauge pins. 
Displace and remove instrument electronics pack 
/ flexible circuit board assembly. 

Remove the seven veneer panel secu ring screws. 
With the gauges uppermost, release the instru
ment panel lens securing clips and remove the lens 
assembly. 

F ig.  1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
January 93 Issue 2 88 - 1 5 
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R x D  INSTRUMENTS 

CAUTION: With the panel lens removed, DO NOT 
rest the panel face-down. The gauge 
needles are extremely delicate and are 
easily damaged. Also, take care not to 
scratch or damage the gauge faces, 
ensure cleanliness when handling the 
panel. 

Carefully remove the veneer panel (Fig. 1 ). 
The LCD module is attached to the veneer panel, 
but with caution may be removed as a complete as
sembly. 

CAREFULLY, remove the relevant gauge set. 

Note: I ndividual gauge movements CANN OT be 
serviced. Pointers and can location screws 
should not be removed. 

Align and fit the new gauge set to the instrument 
panel taking care not to damage the gauge 
needles. 

The rest of the refitting procedure is a reversal of 
the removal procedure. 

Note: Before refitting the veneer panel, carefully 
return all gauge needlesto 'STOP PIN'  posi
tion. 
On re-connection of the battery, it is im
portant that the ignition is cycled a nd the 
bulb check is completed. The odometer 
reading will then be restored to the correct 
val ue. 

ENGINE COOLANT 
TRANSMITTER 

RENEW 

TEMPERATURE 

88.25.20 

WARNING: THE PROCEDURE DESCRIBED 
BELOW SHOULD ONLY BE CARRIED 
OUT ON A COLD ENGINE. 

Disconnect the battery earth lead. 
O pen the bon net and fit wing protection covers. 
S lacken the coolant reservoi r capto remove any re
sidual  pressu re. 
Tighten the cap. 
Disconnect the coolant tem perature transmitter 
lucar connector. 
Remove the coolanttemperature transmitter (6 cyJ. 
1 Fig. 2), ( 1 2  cyJ. 1 Fig. 3). 
Thoroughly clean the transmitter housing. 

Fig. 1 

Fig. 2 

f 
Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Apply sealant, fit and torque tighten a new coolant 
tem perature transmitter. 
Reconnect the l ucar con nector. 
Remove the wing protection covers and close the 
bonnet. 
Reconnect the battery earth lead. 

OILS I GREASES I SEALANTS 

Coolant temperature transmitter to housing 
Loctite 542 

LOW COOLANT LEVEL PROBE 

RENEW 26.40.1 1 

WARNING: THE PROCEDURE DESCRIBED 
BELOW SHOULD ONLY BE CARRIED 
OUT ON A COLD ENGINE. 

Disconnect the battery earth lead. 
Open the bonnet and fit wing protection covers. 
Slacken the coolant reservoircapto remove any re
sidual pressure. 
lighten the ca p. 
Disconnect the harness multi-plug a nd release the 
harness securing clips. 
USing finger pressure, rotate the probe (6 cyl. Fig. 
1 )  ( 1 2  cyl. Fig. 2)  anti-clockwise 1/8th turn and re
move, discard the '0' ring. 

Fit a new probe complete with a new '0' ring into 
position. 
Press down, and rotate the probe 1/8th turn clock
wise to tighten. 
Reconnect the harness and secure with retaining 
clips. 
Remove the wing protection covers and close the 
bonnet. 
Reconnect the battery earth lead. 

SPORT MODE SWrrCH 

RENEW 86.65.84 

Carefully displace the sport mode switch (Fig . 3) 
from the gear selector finisher. 
Disconnect the harness multi-plug. 

Connect the harness multi-plug to a new switch. 
Fit and fully seat the switch i nto the gear selector 
finisher. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENTS 

OIL PRESSURE TRANSMITTER - 6 CYL. 

RENEW 88.25.07 

Open the bon net and fit wi ng protection covers. 
Raise the vehicle on a ramp. 
Remove the oi l filter ca nister 1 2 .60.04. 
Displace the rubber boot from the transmitter. 
Disconnect the transmitter luca r con nector ( 1  Fig. 
1 ). 
Remove the transmitter (2 Fig. 1 ). 
Thoroughly clean the transmitter mating face. 

Remove the thread protector from the new trans
mitter. 

Note: Ensure a new coppe r washer is fitted to the 
oi l pressure transmitter. 

Fit and tighten the transmitter (2 Fig. 1 ). 
E nsure the l ucar connector is c lean, con nect the 
l ucar connector (1 Fig. 1 )  to the tra nsmitter. 
Reposition the rubber boot. 
Refit the oil filter canister. 
Lower the vehicle from the ramp. 

Remove the dipstick, wipe clean and check the oil 
level - replenish if necessary. 

OIL PRESSURE TRANSMITTER - 12 CYL. 

RENEW 88.25.07 

Disconnect the battery earth lead. 
O pen the bon net and fit wing protection covers. 
Remove the flywheel sensor / oxygen sensor 
multi-pl ug su pport bracket to th rottle pul ley 
mounting bracket securing bolts. 
Reposition the flywheel sensor / oxygen sensor 
mu lti-plug su pport bracket for access to the oil 
pressure transmitter. 
Disconnect the oi l pressure transmitter lucar con
nector. 
Remove the oi l pressure transmitter (Fig. 2). 
Thorough ly clean the transmitter mating face. 

Nm.e.: Ensure a new copper washer is fitted to the 
transmitter. 

Fit and torque tighten a new oil pressure trans
mitter (Fig. 2). 

Con nect the lucar connector to the transmitter. 
Alig n the flywheel sensor / oxygen sensor m ulti
p lug support bracket to throttle pulley mounting 
bracket bolt holes. 
Fit and tig hten the bracket bolts. 
Remove the wing protection covers and close the 
bonnet. 
Connect the battery earth lead. 

Fig . 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENTS a i D  
FUEL GAUGE TANK UNIT - 6 CYL. 

RENEW 88.25.32 

WARNING: THIS OPERATION RESULTS IN FUEL AND FUEL VAPOUR BEING PRESENT IN THE ATMOS
PHERE. 
FUEL VAPOUR IS EXTREMELY FLAMMABLE, THEREFORE GREAT CARE MUST BE TAKEN 
WHEN WORK IS CARRIED OUT ON THE FUEL SYSTEM. 
THE FOLLOWING PRECAUTIONS MUST BE STRICRY ADHERED TO: 

1 .  N O  SMOKING I N  THE WORK AREA. 
2. 'NO SMOKING' WARNING SIGNS MUST BE POSTED AROUND THE AREA. 
3. A co2 FIRE EXTINGUISHER MUST BE CLOSE AT HAND. 
4. DRY SAND MUST BE AVAILABLE TO SOAK UP ANY FUEL SPILLAGE. 
5. EMPTY THE FUEL FROM THE TANK USING SUITABLE FIREPROOF EQUIPMENT. 
6. FUEL MUST NOT BE EMPTIED INTO A PIT. 
7.  THE WORKING AREA MUST BE WELL VENTILATED. 
8. THE FUEL MUST BE EMPTIED INTO AN AUTHORIZED EXPLOSION PROOF 

CONTAINER. 
9. MAINTENANCE PERSONNEL SHOULD HAVE UNDERTAKEN SPECIALIST TRAINING 

BEFORE BEING ALLOWED TO REPAIR COMPONENTS ASSOCIATED WITH THE FUEL 
SYSTEM. 

Disconnect the battery earth lead. 
Empty the fuel tank into an explosion proof con
tainer using suitable fireproof equipment. 
Remove the luggage compartment floor carpet. 
Remove the luggage compartment front liner. 
Note and disconnect the cables from the fuel 
gauge tank unit (Fig. 1 ). 
Rotate the fuel gauge tank unit securing ring using 
Service Tool 1 8G 1 001 (Fig. 2). 
Remove the securing ring (Fig. 2). 
Remove the fuel gauge from the tank. 
Remove and discard the gasket (Fig. 2). 

Nm: Ensure a new sealing gasket and locking 
ring is fitted when a replacement fuel 
gauge tank unit is fitted. 

Fit a new gasket to the new fuel gauge tank unit. 
Fit and fully seat the fuel gauge tank unit into the 
tank. 
Using Service Tool 1 8G 1 001 , fit and secure the 
locking ring (Fig. 2). 
Reconnect the fuel gauge tank unit cables. 

Note: The top terminal ( 1  Fig. 1 )  is the positive 
supply terminal; the centre termina l  (2 Fig. 
1 )  is the earth terminal. The bottom termi
nal (3 Fig. 1 )  is the warning lamp terminal 
and should be blanked off with an insula
tion cover to prevent incorrect connection. 

Refit the luggage compartment front liner. 
Refit the luggage compartment floor carpet. 
Reconnect the battery earth lead. 

SERVICE TOOLS 

Locking ring spanner 18G 1001 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENTS • 
FUEL GAUGE TANK UNIT - 12 CYL. 

RENEW 88.25.32 

WARNING: THIS OPERATION RESULTS IN FUEL AND FUEL VAPOUR BEING PRESENT IN THE ATMOS
PHERE. 
FUEL VAPOUR IS EXTREMELY FLAMMABLE, THEREFORE GREAT CARE MUST BE TAKEN 
WHEN WORK IS CARRIED OUT ON THE FUEL SYSTEM. 
THE FOLLOWING PRECAUTIONS MUST BE STRICTLY ADHERED TO: 

1 .  N O  SMOKING I N  THE WORK AREA. 
2. 'NO SMOKING' WARNING SIGNS MUST BE POSTED AROUND THE AREA. 
3. A C02 FIRE EXTINGUISHER MUST BE CLOSE AT HAND. 
4. DRY SAND MUST BE AVAILABLE TO SOAK UP ANY FUEL SPILLAGE. 
5. EMPTY THE FUEL FROM THE TANK USING SUITABLE FIREPROOF EQUIPMENT. 
6. FUEL MUST NOT BE EMPTIED INTO A PIT. 
7.  THE WORKING AREA MUST BE WELL VENTILATED. 
8. THE FUEL MUST BE EMPTIED INTO AN AUTHORIZED EXPLOSION PROOF 

CONTAINER. 
9. MAINTENANCE PERSONNEL SHOULD HAVE UNDERTAKEN SPECIALIST TRAINING 

BEFORE BEING ALLOWED TO REPAIR COMPONENTS ASSOCIATED WITH THE FUEL 
SYSTEM. 

Disconnect the battery earth lead. 
E mpty the fuel tank into an explosion proof con
tai ner using suita ble fireproof equipment. 
Remove the l uggage compartment floor carpet. 
Remove the luggage compartment front l iner. 
Note and disconnect the cables from the fuel 
gauge tank unit (Fig. 1 ). 
Rotate the fuel gauge tank u nit securing ring usi ng 
Service Tool 18G 1 001 (Fig. 2). 
Remove the securing ring (Fig. 2). 
Pull the fuel gauge tank u nit out of the tank ap
proximately two inches. 
Turn the fuel gauge tank unit clockwise approxi
mately 90 degrees. 
Partially raise the fuel gauge tank unit up and with
draw the float arm from the tank aperture. Note the 
orientation for re-assembly. 
Remove and discard the gasket (Fig. 2). 

Nm.e.: Ensure a new sealing gasket and locking 
ring is fitted when a replacement fuel 
gauge tank unit is fitted. 

Fit a new gasket to the new fuel gauge tank unit. 
Place the fuel gauge tank unit to the orientation as 
removed. 
I nsertthe float arm into the tank aperture and to the 
right of the fuel pump. 
Fit the fuel gauge tank unit into the tank excluding 
approximately two inches. 
Turn the fuel gauge tank u nit 90 degrees anti-clock
wise. 
Fit and fu lly seat the fuel  gauge tank u nit into the 
tank. 

Fig. 1 

Fig. 2 

For Torque Figures see Section 06 and the Table at the end of this Section 
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Using Service Tool  1 8G 1 00 1 ,  fit and secure the 
locking ring (Fig. 2). 
Reconnect the fuel gauge tank u nit cables. 

�: The top terminal (1 Fig. 1 )  is the positive 
supply terminal; the centre terminal (2 Fig. 
1 )  is the earth terminal. The bottom termi
nal (3 Fig. 1 )  is the warning lamp terminal 
and should be blanked off with an insula
tion cover to prevent incorrect connection. 

Refit the luggage compartment front liner. 
Refit the luggage compartment floor carpet. 
Reconnect the battery earth lead. 

SERVICE TOOLS 

Locking ring spanner 18G 1001 Fig. 1 

Fig. 2 

For Torque Figures see Ssction 06 and the Table at the end of this Section 
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li i D INSTRUMENTS • 
SPEEDOMETER ILLUMINATION BULB (13 Br 3 1 )  

RENEW 86.45.49 

This operation a lso serves for the fol lowi ng operations (numbers in brackets refer to i l lustration below): 

OIL GAUGE ILLUMINATION BULB (32) 
TEMPERATURE GAUGE ILLUMINATION BULB (8) 
FUEL GAUGE ILLUMINATION BULB (21 ) 
TACHOMETER ILLUMINATION BULB (20 & 30) 
BATTERY CONDITION INDICATOR ILLUMINATION BULB (29) 
LCD ILLUMINATION BULB (14  & 15) 
DIRECTIONAL INDICATORS INDICATOR BULBS (12 & 1 6) 
IGNITION INDICATOR BULB (19) 
HEADLAMP MAIN BEAM INDICATOR BULB (1 1 )  
LOW OIL PRESSURE INDICATOR BULB (2) 
HANDBRAKE ON INDICATOR BULB (9) 
BRAKE WARNING INDICATOR BULB (10) 
LOW FUEL LEVEL WARNING INDICATOR BULB (23) 
LOW COOLANT LEVEL WARNING INDICATOR BULB (7) 
SEAT BELT WARNING INDICATOR BULB (3) 
BULB FAILURE WARNING INDICATOR BULB (26) 
EXHAUST TEMPERATURE WARNING INDICATOR BULB (1 )  
LOW WASHER FLUID WARNING INDICATOR BULB (27) 
BOOT OPEN WARNING INDICATOR BULB (4) 
DOOR OPEN WARNING INDICATOR BULB (5) 
COOLANT TEMPERATURE WARNING INDICATOR BULB (6) 
SPORT MODE INDICATOR BULB (18) 
CHECK ENGINE WARNING INDICATOR BULB (22) 
ANTI-LOCK BRAKE WARNING INDICATOR BULB (24) 
CIRCUIT FAIL WARNING INDICATOR BULB (25) 
AUTOMATIC GEARBOX FAILURE WARNING INDICATOR BULB (28) 
FIRST GEAR INHIBIT INDICATOR BULB (17) 

32 3 1  
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86.45.75 
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86.45.80 
86.45.86 
86.45.87 
86.45.88 
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86.45.90 
86.45.91 
86.45.92 
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86.45.94 
86.45.97 
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For Torque Figures see Section 06 and the Table at the end of this Section 
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INSTRUMENTS 

For bulb description, type and capacity refer to 
Section 4, General Specification Data. 

Disconnect the battery earth lead. 
Remove the d river's side dash liner 76.46. 1 1 .  
Remove the d river's side dash l iner a rmature for 
access 76.46. 1 2  (Federal Vehicles only). 

nIm: The following five instrument panel bulbs 
( located in the lower right hand corner of 
the i nstrument panel) a re accessible with
out removing the panel: 

1 .  Seat belt warning indicator bulb. 
2. Boot open warning indicator bu lb. 
3. Door open wa rning indicator bulb. 
4. Coolant temperature warning indicator bulb. 
S. Low coolant level warning i nd icator bulb. 

Remove the appropriate bulb(s), check for damage 
/ serviceabi l ity and replace as necessary (bayonet 
fitting, twist 1/8th turn anti-clockwise to release). 

Al l other warning bulbs, proceed as follows: 

RepOSition the steering wheel to its lowesttilt pOSi
tion. 
Remove the i nstrument housing to fascia securing 
screws. 
Reposition the i nstrument housing to gain access 
to the harness m ulti-plug connectors. 
Disconnect the multi-plug connectors from the 
rear of the i nstrument panel. 
Displace and remove the instrument housing / 
panel assembly (Fig. 1 ). 

Place the i nstrument panel assembly face down on 
a bench, ensuring that the panel lens is p rotected 
with a suitable cloth or similar . 

.NQte: To minimize the risk of damage and con
tamination, all repairs conducted on the i n
strument panel should be performed in a 
non-static d ust-free environment. 

Nme: For access to the gauge and lower pack 
bulbs, release the electronics pack re
tain ing cli ps and pivot the pack upwards 
(Fig. 2). 

Remove the appropriate bulb(s), check for damage 
/ serviceability a nd replace as necessary (bayonet 
fitting, twist 1/8th turn a nti-clockwise to release) 
(Fig. 3). 

The refitting of the instrument panel is a reversal of 
the removal procedu re. 

�: On re-con nection of the battery, it is impor
tant that the ignition is cycled and the bulb 
check is completed. The odometer readi ng 
wil l  then be restored to the correct value. 

Fig. 1 

Fig. 2 

Fig. 3 

For Torque Figures see Section 06 and the Table at the end of this Section 
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TORQUE FIGURES 

Engine coolant temperature sensor - 6 cyl 
14.5-19.5 Nm 
Engine coolant temperature sensor - 12 cyl 
14-18 Nm 
Instrument housing to facia 3-4 Nm 
Instrument panel to housing 3-4 Nm 
Oil pressure transmitter to cylinder block - 6 cyl 20-27 Nm 
Oil pressure transmitter - 12 cyl. 20-27 Nm 
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-c(o- CIRCUIT DIAGRAMS • 

INTRODUCTION 

This Section contains all the relevant circuit diagrams applicable to the 1993 and 1993.25 Model Year 
Saloon Car range. 

LOGIC EARTH DISTRIBUTION 

Logic earths are distributed from the earth points LS11A, LS11 B, and RS11 which are situated close to 
the battery earth point in the luggage compartment. 

POWER EARTH POINT 

Power earth points are located throughout the vehicle. 

WARNING: THE BATTERY EMITS COMBUSTIBLE GAS (HYDROGEN) PARTICULARLY WHEN BEING 
CHARGED. 
AVOID SPARKS AND SHORT CIRCUITS BY SWITCHING OFF THE CHARGING CURRENT 
BEFORE MAKING OR BREAKING THE TERMINAL CONNECTIONS. 
WHEN DISCONNECTING BATTERY TERMINALS, ALWAYS DISCONNECT THE EARTH TER
MINAL FIRST AND RECONNECT IT LAST. 
AVOID CONTACT WITH BATTERY ACID, WHICH IS BOTH POISONOUS AND CORROSIVE. 
ACID WILL CAUSE BURNS TO THE SKIN AND EYES. 
IN THE EVENT OF SKIN OR EYE CONTAMINATION, DRENCH THE AFFECTED AREA WITH 
WATER AND SEEK IMMEDIATE MEDICAL ATTENTION. 
FUEL IS EXTREMELY FLAMMABLE. ALL FIRE PRECAUTIONS MUST BE OBSERVED WHEN 
WORKING ON THE FUEL DEVICES OF THE ENGINE MANAGEMENT SYSTEM. 

CAUTION: Never disconnect the battery while the engine is running, 
Never reverse the battery terminal connections, 
Always disconnect both battery terminals (earth terminal first) before: 

1. Any electrical maintenance is commenced, 
2. Battery charging, or 
3. Using any type of welding equipment on the vehicle. 

USE OF THE CIRCUIT DIAGRAMS 

GRID REFERENCE FOR 

WIRE S 'ZE.l r WIRE COLOUR 

.-- WIRE POSITION ON 

I CONTINUING SHEET 
0,5 UP -

17 J2 
200XOO1 L {NETWORK NUMBER TTT CONTINUING SHEET 

NUMBER r CABLE TYPE 

CABLE NUMBER 

WIRE NUMBER 

The above example of a wire end explains the numbering sequence. 

To locate a particular component first find its reference number by using the 'numerical' index. The rel
evant sheet number will then be indicated, and the engine variant / sheet number will be found using 
the contents sheet at the beginning of this section. 
The 'numerical by sheet' index is to illustrate the components found on a particular sheet. Full compo
nents listing is then given in the 'numerical' index. 
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" CIRCUIT DIAGRAMS -c(o-

INDEX - NUMERICAL BY SHEET 

SHT DESCRJPllON REF. SHT DESCAlPllON REF. 

01 DIP BEAM SWITCH 55 08 AUDIBLE WARNING SPEAKER 19 

DISCRETE LIGHTING LOGIC 58 COLUMN SWITCHGEAR 43 

FRONT FOG SWITCH & STATUS LAMP 77 DIMMER 53 

HAZARD SWITCH & WARNING LAMP 97 DIRECTION INDICATOR (DI) SWITCH 57 

HEATED FRONT SCREEN & RELAYS 103 DRIVER SEAT CONTROL MODULE, 

HEATED REAR WINDOW & RELAY 105 SWITCHES & MOTORS 67 

LIGHTING LOGIC MODULE 134 HEADLAMPS FLASH SWITCH 100 

REAR FOG SWITCH & STATUS LAMP 155 HORNS SWITCH 111 

SIDELIGHTS SWITCH & STATUS LAMP 171 IGNITION SWITCH 117 

SUNSHINE ROOF MOTOR & CONTROL 177 INERTIA SWITCH 125 

WIPER MOTOR & RELAYS 190 KEY 'IN' IGNITION SWITCH 129 

KEYLOCK RELAY & SOLENOID 131 

02 BOOT LOCK MOTOR 27 PASSENGER SEAT CONTROL MODULE, 
BOOT LOCK ISOLATION SWITCH 28 SWITCHES & MOTORS 147 

BOOT RELEASE SWITCH, ACTUATOR & SEAT HEATERS & RELAYS 162 

RELAY 29 SEAT HEATER SWITCHES 163 

CENTRA L DOOR LOCKING RELAYS 38 TRIP CYCLE SWITCH 183 

DOOR LOCK MOTORS & SWITCHES 59 WASH / WIPE SWITCHES 186 

FUEL FILLER FLAP SOLENOID 78 

HEADLAMP POWERWASH PUMP & 09 CIGAR LIGHTERS, ILLUMINATION & 

RELAY 101 RELAY 40 

KEY BARREL SWITCHES 128 HEA DLAMPS FLASH RELAYS 99 

SCREENWASH PUMP & RELAY 160 IR DETECTOR - CENTRAL DOOR 

LOCKING 123 

03 BONNET LAMPS & SWITCH 24 INCLINATION SENSOR 124 

BOOT LAMP & SWITCH 26 INTRUSION CONTROL MODULE 
'E' POST LAMPS 72 

& SENSORS 127 

GLOVE BOX LAMP & SWITCH 95 SECURITY ' A CTIVE' INDICATOR / SOLAR 
HEADREST LAMPS RELAY 102 SENSOR ASSEMBLY 165 

HORNS & RELAY 110 SECURITY CONTROL MODULE 166 

INTERIOR LIGHTS & SWITCHES 119 SECURITY SOUNDER 167 

INTERIOR / MAP LIGHT 122 SHOCK SENSOR 168 

SUNVISOR LAMPS & SWITCHES 178 VALET / SECURITY MODE SWITCH 184 

04 EARTH DISTRIBUTION - LOGIC 69 
10 AIR CONDITIONING (A / Cl CLUTCH, RELAY, 

05 EARTH DISTRIBUTION - POWER 70 
PRESSURE SWITCHES & THERMAL SWITCH 11 

AMBIENT AIR SENSOR SWITCH 17 

06 PUDDLE LAMPS & SWITCHES 60 AUXILIARY SIDELIGHT RELAY 21 

DOOR 'OPEN' SWITCHES 64 BREATHER HEATER & RELAY 34 

PASSENGER DOOR SWITCH PACK 146 COOLING FANS, RELAYS & 

THERMOSTATS 46 

07 AERIAL MOTOR & RELAY 9 POWERWASH HEATER ELEMENTS & 

CENTRA L CONTROL MODULE 37 SENSOR 149 

DOOR GUARD LAMPS RELAY 61 RADIO ILLUMINATION RELAY 153 

DOOR MIRROR HEATERS & RELAY 62 SCREENWASH HEATER ELEMENTS 159 

INTERIOR LIGHTS RELAY 120 SIDELIGHTS POSITIVE RELAY 170 

January 93 Issue 2 
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-c(o- CIRCUIT DIAGRAMS 

INDEX - NUMERICAL BY SHEET 

&HT DESCRIP110N REF. 81fT DESCRIP110N REF. 

11 DRIVER DOOR SWITCH PACK (WINDOWS) 66 16 HIGH MOUNTED STOP LAMPS & RELAY 109 

IN CAR ENTERTAINMENT (ICE) SYSTEM 118 SEATBELT SWITCHES 161 

PASSENGER DOORS SWITCH PACKS 146 SEAT PAD SHORTING LINKS 164 

RADIO RELAY 20 

WINDOW LIFT MOTORS 188 
17 BOOT 'OPEN' SWITCH 25 

WINDOW LIFT SWITCHES 189 
BRAKE PAD SENSORS 31 

COOLANT LEVEL SENSOR 44 

12 ABS FUSES 4 COOLANT TEMPERATURE SENSOR 45 

FUSEBOX-LH 84 FUEL TANK LEVEL SENSOR 82 

FUSEBOX - RH 85 HANDBRAKE SWITCH 96 

INSTRUMENT PACK 126 

13 CENTRE CONSOLE LCD CLOCK 39 OIL PRESSURE SENSOR 141 

CLOCK MOMENTARY DISPLAY SWITCH 41 WASHER FLUID LEVEL SENSOR 185 

FUSEBOX -CENTRE 83 

HEATED REAR WINDOW SWITCH & 18 BATTERY TRANSIT RELAY - removed by 

STATUS LED 106 the Dealer when the vehicle is sold 23 

INTERIOR LIGHT SWITCH 121 CARAVAN / TRAILER CONNECTOR & 

MAP LIGHT SWITCH 1�8 SPLIT CHARGE MODULE 35 

PANIC SWITCH 146 CATALYST SWITCHING MODULE & 

RIDE HEIGHT SENSOR & RELAY 160 SENSORS (THERMOCOUPLES) 36 

RIDE HEIGHT SOLENOID VALVE BLOCK 158 KEYBOARD (TRIP COMPUTER) & 

ILLUMINATION 130 

14 DECODER MODULE 61 RADIO TELEPHONE 154 

GEARBOX 86 

GEARBOX CONTROL MODULE 87 19 AIR TEMPERATURE 16 

GEARBOX POWER RELAY 88 AIR TEMPERATURE SENSOR 16 

GEARBOX SELECTOR SWITCHES 89 ANTI-STALL RELAY 18 

GEARBOX SPEED SENSORS 90 CRANKSHAFT SENSOR 47 

GEAR SELECTOR ILLUMINATION ENGINE COOLANT TEMPERATURE 

MODULE 91 SENSORS 187 

GEARSHIFT INTERLOCK RELAY & 'EGR' CHECK SENSOR & CONTROL VALVE 68 

SOLENOID 92 FLYWHEEL SENSOR 76 

KICKDOWN SWITCH 132 FUEL INJECTORS 79 

LINEAR GEARBOX SWITCHES 135 FUEL PUMP CONTROL MODULE 80 

PERFORMANCE MODE SWITCH 148 FUEL PUMPS, RELAYS & FUEL RESET 81 

FUEL RAIL TEMPERATURE SWITCH 71 

15 DIP BEAM LAMPS 54 GENERATOR 93 

DIRECTION INDICATOR (01) LAMPS 66 GENERATOR SUPRESSION MODULE 94 

EXTERIOR LAMPS 74 HEATED OXYGEN SENSORS, HEATERS 
FOG LAMPS 76 & RELAY 104 

HEADLAMPS 98 IDLE SWITCH /IDLE SPEED CONTROL 112 

LAMp, RELAY & BULB FAILURE MODULES 133 IGNITION AMPLIFIER(S) 113 

MAIN BEAM LAMPS 137 IGNITION COIL(S) 114 

NUMBER PLATE LAMPS 140 IGNITION DISTRIBUTOR 115 

REVERSE LAMPS 166 IGNITION 'ON' RELAY 116 

SIDELIGHTS 169 MARELLI IGNITION - PCMI 139 

SIDEMARKER LAMPS 172 MASS AIR FLOW SENSOR (MAFS) 13 

STOP LAMPS 176 PCME-EMS 142 

TAIL LAMPS 181 
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CIRCUIT DIAGRAMS -c(o-

INDEX - NUMERICAL BY SHEET 

SHT DESCRIPTION REF. SHT DESCRIP110N REF. 

19 continued: 22 LUMBAR PUMPS & SWITCHES 136 

PCME - MAIN RELAY 143 PASSENGER SEAT CONTROL MODULE, 

PCMF - CONTROL MODULES 144 SWITCHES & MOTORS 147 

PRESSURE SENSOR 150 DRIVER DOOR SW ITCHPACK (MIRRORS) 65 

PROTECTION MODULE (RFI) 151 

PURGE VALVE(S) 152 
23 DOOR MIRROR MOTORS 63 

SECONDARY AIR INJECTION PUMP (AIRP) 14 
DRIVER DOOR SWITCH PACK (MIRRORS) 65 

SOLENOID VAC VALVE (S) 173 DRIVER SEAT CONTROL MODULE, 

STARTER RELAY & MOTOR 175 SWITCHES & MOTORS 67 

SUPPLEMENTARY AIR VALVE 179 
24 AIR CONDITIONING (AI C) CONTROLS 10 

TDC - ENGINE SENSOR 180 
AlC BLOWER ASSEMBLIES 12 

THROTILE POS ITION SENSOR (TPS) 
HEATER BLOWER ASSEMBLIES 107 

(TWIN TRACK) 182 
HEATER CONTROLS 108 

T IMER MODULE 122 
SOLENOID BLOCK 174 

20 BRAKE SWITCHES 33 SECURITY' ACTIVE' INDICATOR I SOLAR 

CLUTCH SWITCH LINK 42 SENSOR ASSEMBLY 165 

CRUISE I SPEED CONTROL MODULE 48 

CRUISE I SPEED CONTROL SWITCHES 49 

CRUISE I SPEED CONTROL VACUUM 

DIAGNOSTIC SOCKET 52 

DUMP VALVE (CUISE I SPEED CONTROL) 68 

PUMP & VALVE 50 

21 ASS CONTROL CONTROL 

ABS PUMP TEST CONNECTOR 2 

ABS DIAGNOSTIC CONNECTOR 3 

ASS MAIN RELAY 5 

ABS PUMP & RELAY 6 

ABS VALVE BLOCKS 7 

ABS WHEEL SENSORS 8 

BRAKE FLUID RESERVOIR SWITCHES 30 

BRAKEPRESSURE S�TCHES 32 

January 93 Issue 2 
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-c(o- CIRCUIT DIAGRAMS 

INDEX - NUMERICAL 

REF DI!SCRIP11ON SHT IEF DI!8CIIIP11ON 88T 

1. ABS CONTROL MODULE 21 25. BOOT 'OPEN'�TCH 17 

2. ABS PUMP TEST CONNECTOR 21 26. BOOT LAMP 

3. ABS DIAGNOSTIC CONNECTOR 21 2 BOOT LAMP SWITCH 03 

4. ABS FUSES 12 27. BOOT LOCK MOTOR 02 

5. ABS MAIN RELAY 21 28. BOOT LOCK ISOLATION SWITCH 02 

6. ABS PUMP 29. 1 BOOT RELEASE SWITCH 

2 RELAY 21 2 BOOT RELEASE ACTUATOR 

7. 1 ABS VALVE BLOCK 3 BOOT RELEASE RELAY 02 

2 ABS MAIN VALVE 21 30. BRAKE FLUID RESERVOIR SWITCHES 21 

8. 1 RH REAR ABS WHEEL SENSOR 31. 1 LH FRONT BRAKE PAD SENSOR 

2 LH FRONT ABS WHEEL SENSOR 2 RH REAR BRAKE PAD SENSOR 17 

3 LH REAR ABS WHEEL SENSOR 32. BRAKE PRESSURE SWITCHES 21 

4 RH FRONT ABS WHEEL SENSOR 21 33. 1 BRAKE SWITCH 

9. 1 AERIAL MOTOR 2 BRAKE SWITCH 

2 AERIAL RELAYS 3 BRAKE SWITCH -replaces item REF 42 

2-1 'UP' RELAY when manual transmission is fitted 20 

2-2 'DOWN' RELAY 07 34. BREATHER HEATER 

10. 1 CLIMATE CONTROL MODULE 2 BREATHER HEATER RELAY 10 

2 AlC PANEL 35. CARAVAN I TRAILER CONNECTOR & 

3 AIR CONDITIONING (AlC) CONTROLS SPLIT CHARGE MODULE 18

3-1 WATER TEMPERATURE SWITCH 36. CATALYST SWITCHING MODULE 

3-2 LOWER FEEDBACK POTENTIOMETER 2 SENSOR (THERMOCOUPLE) (1) 

3-3 UPPER FEEDBACK POTENTIOMETER 3 SENSOR (THERMOCOUPLE) (2) 18 

3-4 EVAPORATIV E  TEMPERATURE 37. CENTRAL CONTROL MODULE (CCM) 07 

SENSOR 38. CENTRAL DOOR LOCKING 

3-6 MOTORISED IN CAR ASPIRATOR LOCK RELAY 

3-6 IN CAR SENSOR 24 2 UNLOCK RELAY 02 

11. 1 AlC CLUTCH 39. CENTRE CONSOLE LCD CLOCK 13 

2 AlC CLUTCH RELAY 40. 1 FRONT CIGAR LIGHTER & ILLUMINATION 

3 AlC PRESSURE �TCH (TRINARY) HIGH 2 REAR CIGAR LIGHTER & ILLUMINATION 

SIDE LOW PRESSURE SWITCH (HSLP) 3 CIGAR LIGHTERS RELAY 09 

& FAST ENGINE COOLING FANS 41. CLOCK MOMENTARY DISPLAY SWITCH 13 

4 AlC PRESSURE SWITCH (SLOW ENGINE 42. CLUTCH SWITCH LINK 20 

COOLING FANS) 43. COLUMN SWITCHGEAR 08 

5 THERMAL SWITCH 10 44. COOLANT LEVEL SENSOR 17 

12. 1 RH AlC BLOWER ASSEMBLY 45. COOLANT TEMPERATURE SENSOR 17 

2 LH AlC BLOWER ASSEMBLY 24 46. 1 RH COOLING FAN 

13. AIR FLOW, MASS, SENSOR (MAFS) 19 2 LH COOLING FAN 

14. AIRP (SECONDARY AIR INJECTION PUMP) 3 RELAY (STRIBEL UNIT) 

2 AIRR (SECONDARY AIR INJECTION 4 FAN SWITCH (THERMOSTATS) 10 

RELAY) 19 47. CRANKSHAFT SENSOR 19 

15. AIR TEMPERATURE 19 48. CRUISE I SPEED CONTROL MODULE 20 

16. AIR TEMPERATURE SENSOR 19 49. CRUISE / SPEED CONTROL SWITCHES 20 

17. AMBIENT AIR SENSOR SWITCH 10 50. CRUISE I SPEED CONTROL 

18 ANTI -STALL RELAY 19 1 VACUUM PUMP 

19. AUDIBLE WARNING SPEAKER 08 2 CONTROL VALVE 20 

20. RADIO RELAY 101 l' 51. DECODER MODULE 14 

21. AUXILIARY SIDELIGHT RELAY 10 52. DIAGNOSTIC SOCKET 20 

22. TIMER MODULE 19 53. DIMMER 08 

23. BATTERY TRANSIT RELAY -removed by 54. 1 RH DIP BEAM LAMP 

the Dealer when the vehicle is sold 18 2 LH DIP BEAM LAMP 15 

24. 1 BONNET LAMPS 55. DIP BEAM SWITCH 01 

2 BONNET LAMPS SWITCH 03 
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• CIRCUIT DIAGRAMS -c(o-

INDEX - NUMERICAL 

REF DESCRIPTION SHT REF DESCRIPTION SHT 

56. 1 RH FRONT DIRECTION 74. EXTERIOR LAMPS - 54, 56,76,98, 

INDICATOR (DI) LAMP 137,140,156,169,172,176, and 181 15

2 LH FRONT DI LAMP 75. FLYWHEEL SENSOR 19 

3 RH REAR DI LAM P 76. 1 RH FRONT FOG LAMP 

4 LH REAR DI LAMP 2 LH FRONT FOG LAMP 

5 RH SIDE REPEATER (if fitted) 3 RH REAR FOG LAMP 

6 LH SIDE REPEATER (if fitted) 15 4 LH REAR FOG LAMP 15

57. 1 RH DI SWITCH 77. 1 FRONT FOG SWITCH 

2 LH DI SWITCH 08 2 FRONT FOG STATUS LAMP 01 

58. DISCRETE LIGHTING LOGIC 01 78. FUEL FILLER FLAP SOLENOID 02 

59. 1 DRIVERS' DOOR LOCK MOTOR 79. FUEL INJECTORS 19 

8tSWITCH BO. FUEL PUMP CONTROL MODULE 19 

2 FRONT PASSENGER DOOR LOCK 81. FUEL PUMP (1) 

MOTOR 8t SWITCH 2 FUEL PUMP RELAY (1) 

3 RH REAR DOOR LOCK MOTOR 3 FUEL FAIL RESET 

8tSWITCH 4 FUEL PUMP (2) 

4 LH REAR DOOR LOCK MOTOR 5 FUEL PUMP RELAY (2) 19 

8tSWITCH 02 82. FUEL TANK LEVEL SENSOR 17 

60. 1 DRIVERS' DOOR PUDDLE LAMP 83. FUSEBOX - CENTRE 13 

2 REAR LH DOOR PUDDLE LAMP 84. FUSEBOX - LH 12 

3 REAR RH DOOR PUDDLE LAMP 85. FUSEBOX-RH 12 

4 FRONT PASSENGERS' DOOR 86. 1 GEARBOX 

PUDDLE LAMP 06 2 RH HARNESS CONNECTOR 14 

61. DOOR PUDDLE LAMPS RELAY 07 87. GEARBOX CONTROL MODULE 14 

62. 1 DRIVERS' DOOR MIRROR HEATER 88. GEARBOX POWER RELAY 14 

2 PASSENGERS' DOOR MIRROR HEATER 89. 1 GEARBOX SELECTOR SWITCHES 

3 DOOR MIRROR HEATER RELAY 07 2 'IN PARK' MICROSWITCH 14 

63. 1 DRIVERS' DOOR MIRROR MOTORS 90. GEARBOX SPEED SENSORS 

2 PASSENGERS' DOOR MIRROR 1 INPUT SPEED SENSOR 

MOTORS 23 2 OUTPUT SPEED SENSOR 14 

64. 1 DRIVERS' DOOR 'OPEN' SWITCH 91. GEAR SELECTOR ILLUMINATION 

2 REAR LH DOOR SWITCH MODULE 14 

3 REAR RH DOOR SWITCH 92. 1 GEARSHIFT INTERLOCK RELAY 

4 FRONT PASSENGER DOOR SWITCH 06 2 GEARSHIFT INTERLOCK SOLENOID 14 

65. DRIVER DOOR SWITCHPACK (MIRRORS) 23 93. GENERATOR 19 

66. DRIVER DOOR SWITCHPACK 06/11 94. GENERATOR SUPRESSION MODULE 19 

67. 1 DRIVER SEAT MODULE 95. 1 GLOVE BOX LAMP 

2 DRIVER SEAT SWITCH PACK (PART) 2 GLOVE BOX SWITCH 03 

3 DRIVERS' SEAT MOTORS 96. HANDBRAKE SWITCH 17 

3-1 HEAD RESTRAINT MOTOR 97. 1 HAZARD SWITCH 

3-2 SQUAB RECLINE MOTOR 2 HAZARD WARNING LAMP 01 

3-3 SEAT FORE / AFT MOTOR 98. 1 RH HEADLAMP (54.1,137.1,137.3) 

3-4 SEAT REAR RAISE / LOWER MOTOR 2 LH HEADLAMP (54.2,137.2,137.4) 15 

3-5 SEAT FRONT RAISE / LOWER MOTOR 23 99. 1 RH HEADLAMP FLASH RELAY 

68. DUMP VALVE (CRUISE / SPEED CONTROL)20 2 LH HEADLAMP FLASH RELAY 09 

69. EARTH DISTRIBUTION - LOGIC 04 100. HEADLAMPS FLASH SWITCH 08 

70. EARTH DISTRIBUTION - POWER 05 101. 1 HEADLAMP POWERWASH PUMP 

71. FUEL RAIL TEMPERATURE SWITCH 19 2 HEADLAMP POWERWASH RELAY 02 

72. RH 'E' POST LAMP 102. HEADREST LAMPS RELAY 03 

2 LH 'E' POST LAMP 03 

73. 1 'EGR' CHECK SENSOR 

2 'EGR' CONTROL VALVE 19 
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-c(o- CIRCUIT DIAGRAMS 

INDEX - NUMERICAL 

REF DESCRIPTION SlIT REF DE8CRIfI'IION SHT 

103.1 LH HEATED FRONT SCREEN SWITCH 02 

2 RH HEATED FRONT SCREEN 129. KEY 'IN' IGNITION SWITCH 08 

3 LH SCREEN RELAY 130. KEYBOARD (TRIP COMPUTER) & 

4 RH SCREEN RELAY 01 ILLUMINATION 18 

104.1 HEATER OXYGEN SENSOR (H02S) (A) 131.1 KEYLOCK RELAY 

2 HEATER OXYGEN SENSOR RELAY 2 KEYLOCK SOLENOID 08 

3 HEATER OXYGEN SENSOR (H02S) (B) 19 132. KICKDOWN SWITCH 14 

105.1 HEATED REAR WINDOW 133.1 RH FRONT LAMP. RELAY & BULB 

2 HEATED REAR WINDOW RELAY 01 FAILURE MODULE 

106.1 HEATED REAR WINDOW SWITCH 2 LH FRONT LAMp, RELAY & BULB 

2 HEATED REAR WINDOW STATUS LED 13 FAILURE MODULE 

107.1 RH HEATER BLOWER ASSEMBLY 3 RH REAR LAMP, RELAY & BULB 

2 LH HEATER BLOWER ASSEMBLY 24 FAILURE MODULE 

108. HEATER CONTROLS 24 4 LH REAR LAMp, RELAY & BULB 

109.1 HIGH MOUNTED STOP LAMP UNIT FAILURE MODULE 15

2 HIGH MOUNTED STOP LAMP RELAY 16 134. LIGHTING LOGIC MODULE 01 

110.1 RH HORN 135. LINEAR GEARBOX SWITCHES 14 

2 LH HORN 136.1 DRIVERS' LUMBAR SWITCH 

3 HORNS RELAY 03 2 PASSENGERS' LUMBAR SWITCH 

111. HORNS SWITCHES 08 3 DRIVERS' LUMBAR PUMP 

112. IDLE AIR CONTROL VALVE I SWITCH 19 4 PASSENGERS' LUMBAR PUMP 22 

113. IGNITION AMPLIFIER{S) 137.1 RH MAIN BEAM LAMP 

1 BANK 'f1{ 2 LH MAIN BEAM LAMP 

2 BANK'B' 19 3 RH MAIN BEAM LAMP -INNER 

114. IGNITION COIL(S) 4 LH MAIN BEAM LAMP -INNER 15 

1 COIL 'f1{ 138. MAP LIGHT SWITCH 13 

2 COIL 'B' 19 139. MARELLl IGNITION -PCMI 19 

115. IGNITION DISTRIBUTOR 19 140.1 RH REAR NUMBER P LATE LAMP 

116. IGNITION 'ON' RELAY 19 2 LH REAR NUMBER PLATE LAMP 15

117. IGNITION SWITCH 08 141. OIL PRESSURE SENSOR 17 

118. IN CAR ENTERTAINMENT (ICE) SYSTEM 142. PCME-EMS 19 

1 RADIO CASSETTE 143. PCME - MAIN RELAY 19 

2 RH FRONT SPEAKER 144. PCMF-EMS 19 

3 RH FRONT TWEETER 145. PANIC SWITCH 13 

4 RH REAR SPEAKER 146. PASSENGERS' DOORS SWITCH PACK 

5 RH REAR TWEETER 1 FRONT PASSENGER WINDOW LIFT 

6 LH REAR TWEETER 2 RH REAR PASSENGER WINDOW LIFT 

7 LH REAR SPEAKER 3 LH REAR PASSENGER WINDOW LIFT 06/11 

8 LH FRONT TWEETER 147.1 PASSENGER SEAT CONTROL MODULE 

9 LH FRONT SPEAKER 11 2 PASSENGER SEAT SWITCHES 

119.1 DRIVERS' INTERIOR LIGHT & SWITCH 3 PASSENGER SEAT MOTORS 

2 PASSENGERS' INTERIOR LIGHT 3-1 HEAD RESTRAINT MOTOR 

& SWITCH 03 3-2 SQUAB RECLINE MOTOR 

120. INTERIOR LIGHTS RELAY 07 3-3 SEAT FORE / AFT MOTOR 

121. INTERIOR LIGHT SWITCH 13 3-4 SEAT REAR RAISE / LOWER MOTOR 

122. INTERIOR / MAP LIGHT 03 3-6 SEAT FRONT RAISE / LOWER MOTOR 22 

123. IR DETECTOR - CENTRAL DOOR 148. MODE SWITCH (PERFORMANCE) 14 

LOCKING 09 149.1 RH POWERWASH HEATER ELEMENT 

124. INCLINATION SENSOR 09 2 LH POWERWASH HEATER ELEMENT 

125. INERTIA SWITCH 08 3 HEATED JET SENSOR 10 

126. INSTRUMENT PACK 17 

127.1 INTRUSION CONTROL MODULE 

2 LH INTRUSION SENSOR 

3 RH INTRUSION SENSOR 09 

128.1 DRIVERS' DOOR KEY BARREL SWITCH 

2 PASSENGERS' DOOR KEY BARREL 

90-8 
Issue 2 January 93 



CIRCUIT DIAGRAMS -c(o-

INDEX - NUMERICAL 

REF DESCRIPTION SHT REF DESCRlP110N SHT 

150. PRESSURE SENSOR 19 173. SOLENOID VAC VALVE (S) 

151. PROTECTION MODULE (RFI) 

PROTECTION MODULE FUEL PUMP (1) 2 

2 PROTECTION MODULE FUEL PUMP (2) 19 3 19 

152. PURGE VALVE(S) 174. SOLENOID BLOCK 24 

1 BANK 'A: 175. 1 STARTER RELAY 

2 BANK'B' 19 2 STARTER MOTOR 19 

163. MAP SELECT 176.1 RH REAR STOP LAMP 

PLUG FinED FOR NON-CATALYST 2 LH REAR STOP LAMP 16

2 PLUG NOT FinED FOR CATALYST 177.1 SUNSHINE ROOF MOTOR 

3 LINK FIneD FOR NON-CATALYST 2 SUNSHINE ROOF CONTROLS 

LINK NOT FinED FOR CATALYST 14 3 SUNSHINE ROOF LIMIT SWITCH 01 

164. RADIO TELEPHONE 18 178.1 RH SUNVISOR LAMP & SWITCH 

166.1 REAR FOG LAMP SWITCH 2 LH SUNVISOR LAMP & SWITCH 03 

2 REAR FOG STATUS LAMP 01 179. SUPPLEMENTARY AIR VALVE 19 

166.1 RH REVERSE LAMP 180. TDC - ENGINE SENSOR 19 

2 LH REVERSE LAMP 16 181.1 RH TAIL LAMP 

167. RIDE HEIGHT SENSOR & RELAY 13 2 LH TAIL LAMP 16

168. RIDE HEIGHT SOLENOID VALVE BLOCK 13 182. TPS (THROnLE POSITION SENSOR) 

169.1 RH SCREENWASH HEATER ELEMENT (TWIN TRACK) 19 

2 LH SCREENWASH HEATER ELEMENT 10 183. TRIP CYCLE SWITCH 08 

160.1 SCREENWASH PUMP 184. VALET / SECURITY MODE SWITCH 09 

2 SCREENWASH RELAY 02 186. WASHER FLUID LEVEL SENSOR 17 

161.1 DRIVERS' SEATBELT SWITCH 186.1 WASH SWITCH 

2 PASSENGERS' SEATBEL T SWITCH 16 2 SLOW & 'FLICK' WIPER SWITCH 

162. SEAT HEATERS & RELAYS 3 FAST WIPER SWITCH 

DRIVERS' SEAT HEATERS 4 DELAY WIPER SWITCH 08 

2 PASSENGERS' SEAT HEATERS 187. ENGINE COOLANT TEMPERATURE 

3 LH SEAT HEATER RELAY SENSOR(S) 

4 RH SEAT HEATER RELAY 08 BANK 'A: 

163. SEAT HEATER SWITCHES & STATUS 2 BANK 'B' 19 

1 DRIVERS' SEAT HEATER SWITCH & 188. 1 DRIVERS' DOOR WINDOW LIFT MOTOR 

STATUS LAMP 2 FRONT PASSENGERS' WINDOW LIFT 

2 PASSENGERS' SEAT HEATER SWITCH & MOTOR 

STATUS LAMP 08 3 RH REAR PASSENGERS' WINDOW LIFT 

164. 1 DRIVERS' SEAT PAD SHORnNG LINK MOTOR 

2 PASSENGERS' SEAT PAD 4 LH REAR PASSENGERS' WINDOW LIFT 

SHORTING LINK/SWITCH 16 MOTOR 11 

166. SECURITY 'ACTIVE' INDICATOR / SOLAR 189. 1 DRIVERS' DOOR MASTER WINDOW 

SENSOR ASSEMBLY 09/24 LIFT SWITCHES 

166. SECURITY CONTROL MODULE 09 2 FRONT PASSENGERS' WINDOW LIFT 

167. SECURITY SOUNDER 09 SWITCH 

168. SHOCK SENSOR 09 3 RH REAR WINDOW LIFT SWITCH 

169.1 RH SIDELIGHT 4 LH REAR WINDOW LIFT SWITCH 11 

2 LH SIDELIGHT 16 190.1 WIPER MOTOR (INTERNAL SELF-PARK 

170. SIDELIGHTS POSITIVE RELAY 10 SWITCH) 

171.1 SIDELIGHTS SWITCH 2 FAST / SLOW WIPER MOTOR 

2 SIDELIGHTS STATUS LAMP 01 3 WIPER MOTOR RELAY 01 

172.1 RH FRONT SIDE MARKER LAMP (if fitted) 191. SPARE 

2 LH FRONT SIDEMARKER LAMP (if fitted) 

3 RH REAR SIDEMARKER LAMP 

4 LH REAR SIDEMARKER LAMP 16
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• ELECTRICAL HARNESSES 

INTRODUCTION AND USE 

The following pages contain all the information necessary to locate and identify any connector-or wire 
within a connector - on each of the harnesses. This information, used in conjunction with the circuit 
diagrams in Section 90, is all that is necessary to check any harness or individual circuit in the vehicle. 

All harnesses are shown with correct layout in the vehicle with connectors, diodes, and splices easily 
and clearly identified and positioned. 

Connectors information: This is an alphabetical connectors list to each component plus the connectors 
necessary to connect to the other harnesses of the vehicle, ie. all the connectors of a particular harness. 
The list identifies them all by type and colour and gives their descriptive location / access in the vehicle. 

WARNING: THE BAlTERY EMITS COMBUSTIBLE GAS (HYDROGEN) PARTICULARLY WHEN BEING 
CHARGED. 
AVOID SPARKS AND SHORT CIRCUITS BY S WITCHING OFF THE CHARGING CURRENT 
BEFORE MAKING OR BREAKING THE TERMINAL CONNECTIONS. 
WHEN DISCONNECTING BAlTERY TERMINALS, ALWAYS DISCONNECT THE EARTH TER
MINAL FIRST AND RECONNECT IT LAST. 
AVOID CONTACT WITH BAlTERY ACID, WHICH IS BOTH POISONOUS AND CORROSIVE. 
ACID WILL CAUSE BURNS TO THE SKIN AND EYES. 
IN THE EVENT OF SKIN OR EYE CONTAMINATION, DRENCH THE AFFECTED AREA WITH 
WATER AND SEEK IMMEDIATE MEDICAL AlTENTION. 
FUEL IS EXTREMELY FLAMMABLE. ALL FIRE PRECAUTIONS MUST BE OBSERVED WHEN 
WORKING ON THE FUEL DEVICES OF THE ENGINE MANAGEMENT SYSTEM. 

CAUTION: Never disconnect the battery while the engine is running, 
Never reverse the battery terminal connections, 
Always disconnect both battery terminals (earth terminal first) before: 

1. Any electrical maintenance is commenced, 
2. Battery charging, or 
3. Using any type of welding equipment on the vehicle. 
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ELECTRICAL HARNESSES 

CONNECTORS 

AIR CONDITIONING (A I C) HARNESS 

AC1 Black 24 Way AMP PCB Signal 
AC2 White 15 Way JST (Fixed) 
AC3 White 15 Way JST (Fixed) 
AC4 White 15 Way JST (Fixed) 
AC5 Black 5 Way JST (Loose) 
AC6 Black a Way JST (Loose) 
ACa Black 4 Way 
AC9 Blue 3 Way JST 
AC10 Black 3 Way JST 
AC11 Black 3 Way JST 
AC12 Red 3 Way JST 
AC13 Red 3 Way JST 
AC14 White Blade Connector 
AC15 White Blade Connector 
AC25 White Eyelet 
AC26 White Sumitomo 6-way 
AC27 White 3 Way JST 
AC2a White 6 Way M ultilock '10' Series 
AC29 White 250 Blade 
AC30 White 250 Blade 
LB/RB57 Black 12 Way Multilock '40' Series 

GENERATOR SUPPRESSION LINK HARNESS 

AN1 
AN1A 
AN2 
AN2A 
AN3 
AN3A 

White 
White 
White 
White 
Black 
Red 

Eyelet 
Eyelet 
Eyelet 
Eyelet 
4 Way Econosel 1\1 
4 Way Econosel lll 

BONNET LAMPS HARNESS 

BH1 
BH2 
LS1 

White 
White 
White 

2 Way Sumitomo • N Type 
2 Way Sumitomo ' N Type 
2 Way Sumitomo 'N Type 

CUBBYBOX 

CB1 
CB2 
CB3 
CB4 
LB65 

Black 
Black 
Black 
Black 
Black 

250 Blade 
250 Blade 
250 Blade 
250 Blade 
2 Way Multilock '40' Series 

RADIO EARTH BRAID 

CE1 
CE2 

White Eyelet 
White Eyelet 

COOLING FANS HARNESS 

CF1 Black 2 Way Reinshagen '630' 
CF2 Black 2 Way Reinshagen '630' 
LS26 Black 4 Way Econoseal III 

Behind A I C Switch Panel 
Air Conditioning I Heater Control Module 
Air Conditioning / Heater Control Module 
Air Conditioning / Heater Control Module 
Left Hand Side On Bulkhead 
Right Hand Side On Bulkhead 

Behind RH Underscuttle 
Adjacent To A/ C ECM 
Upper Feedback Potentiometer 
Lower Feedback Potentiometer 
Lower Servo Motor 
Upper Servo Motor 
Coolant Temperature Switch 
Coolant Temperature Switch 
Below A/ C ECM 
Passenger U nderscuttle 
Under Parcel Tray In Underscuttle 
Below And To Side Of A/C Unit 
Under Right Hand Side Of A I C Unit 
Under Right Hand Side Of A I C Unit 
RHS Air Conditioner Unit Below ECM 

At Rear Of Generator 6 cyl. 
At Rear Of Generator 12 cyl. 
At Rear Of Generator 6 cyl. 
At Rear Of Generator 12 cyl. 
LHS Front By Radiator Bottom Hose 
LHS Front By Radiator Bottom Hose 

Fixed To Inside Of Bonnet 
Fixed To Inside Of Bonnet 
Above Headlamp Inside Bonnet 

Connected To Cubbybox Light 
Connected To Cubbybox Light 
Connected To Cubbybox Light Switch 
Connected To Cubbybox Light Switch 
Behind Inspection Panel In Cubbybox 

At Rear Of Radio 
In Console Behind J-Gate By Earth Stud 

Attached To Cooling Fan On Radiator 
Attached To Cooling Fan On Radiator 
Under And Behind Direction Indicator 
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-c(o- ELECTRICAL HARNESSES • 
FUSEHOLDERS 

CFX1 
CFX2 
CFX3 
CFX4 
CFX5 
CFX6 
CFX7 
CFX8 
CFX9 
CFX10 

Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Orange 

Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 
Fuseholder 

CIGAR LIGHTER LINK HARNESS 

CL1 
CL2 
CL3 
LB45 

BLack 
Black 
Black 
White 

Shrouded 250 Blade 
250 Blade 
4 Way Multilock '40' Series 
6 Way Multilock '70' Series 

CATALYS T WARNING HARNESS 

CW1 
CW2 
RS74 

Black 
Black 
Black 

2 Way Econosel III 
2 Way Econosel lll 
4 Way Econosel III 

DRIVER'S DOOR HARNESS 

001 White 
002 Black 
003 Black 
004 Black 
005 Black 
DD9 Black 
0012 Black 
0013 Black 
0014 White 
LB/RB2 White 
LB/RB12 Black 
LB/RB14 Green 

8 Way Multilock '70' Series 
20 Way Multilock '40' Series 
6 Way Econosel III 
4 Way Econosel III 
PM5 Connector 
2 Way Econosel III 
2 Way G & H Multilock 
Grote & Hartman 
Grote & Hartman 
4 Way Multilock '70' Series 
20 Way Multilock '40' Series 
20 Way Multilock '40' Series 

ELECTRICAL SQUAB HARNESS - DRIVER 

DCH1 
DIl1 
DIL2 
DIL3 
DIL4 
DIL5 
DSM5 

White 
White 
Yellow 
White 
Yellow 
White 
White 

2 Way Multilock '70' Series 
6 Way Multilock '70' Series 
6 Way Multilock '70' Series 
3 Way Multilock '70' Series 
3 Way Multilock '70' Series 
3 Way Multilock '70' Series 
8 Way Multilock '70' Series 

DRIVER'S DOOR HARNESS - PUDDLE LAMP LINK 

DPL1 
DPL2 
DPL3 

White 
White 
White 

2 Way Econosel III 
Blade Connector 
Blade Connector 

5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 
5A Fuse 

Rear Of Console Behind Console End Panel 
Rear Of Console Behind Console End Panel 
Rear Of Console Behind Console End Panel 
Centre Console Under Front Ashtray Assembly 

On Wheel Arch In Engine Bay 
On Wheel Arch In Engine Bay 
By Right Hand Bonnet Catch 

Bottom Of Door Panel In Switch pack 
Drivers Door Switch pack Near Front Of Door 
Behind Puddle Lamp In Casing 
Bottom Rear Of Door 
Top Of Door 
Bottom Rear Of Door 
Bottom Front Of Door 
Front Inner Hinge Bracket Inside Door 
Front Inner Hinge Bracket Inside Door 
In Box Section Of'l\- Post 
In Box Section Of '1\- Post 
In Box Section Of '1\- Post 

Inner Seat Cushion Under Rubber 
In Rear Of Seatback 
In Rear Of Seatback 
I n Rea r Of Seatback 
In Rear Of Seatback 
Under Front Seat Cushion 
Under Seat Cushion At Front 

Below Door Catch In Lower Door 
Behind Puddle Lamp In Casing 
Behind Puddle Lamp In Casing 
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DRIVER'S SEAT HARNESS - MEMORY 

20 Way AMP PCB Power 
6 Way Multilock 70' Series 
6 Way Multilock '70' Series 
6 Way Multilock '70' Series 
8 Way Multilock '70' Series 
3 Way Multilock '70' Series 
2 Way Multilock '40' Series 
12 Way AMP PCB Power 

Front Of Seat By ECM On Floor 
Under Seat Cushion 
Under Seat Cushion 
Under Seat Cushion 
Under Seat Cushion At Front 
Under Seat Cushion 
Under Seat Cushion On Right Hand Side 
Front Of Seat By ECM On Floor 

DSM1 Black 
DSM2 White 
DSM3 Yellow 
DSM4 Slate 
DSM5 White 
DSM7 Slate 
DSM8 Black 
DSM9 Yellow 
LB/RB42 White 10 Way Multilock 70' Series Front Of Seat By ECM On Floor 

SEAT ACCESS LINK 

DSM10 Black 
DSM11 White 
DSM12 Yellow 

6 Way Multilock '40' Series 
4 Way Multilock '70' Series 
3 Way Multilock '70' Series 

SEAT CUSHION HARNESS 

DSQ1 Slate 
DSQ2 Slate 

3 Way M ultilock 70' Series 
3 Way Multilock '70' Series 

FRONT AXLE HARNESS 

FA 1 Black Grate & Hartman 
LS67 Brown PM5 Connector 

FUSE BOXES 

FB1 
FB2 
FB3 

Black 
Black 
Black 

Fusebox -3 Rows of 9 
Fusebox -3 Rows of 9 
Fusebox -1 Row of 10 

Front Underside Of Seat Cushion 
Front Outboard Side Of Seat 
Under Front Seat Cushion 

Seat Cushion Attached To Frame 
Seat Cushion Attached To Frame 

Front Inner Wheel 
LHS Under Bonnet On Inner Valance 

Right Hand Fusebox 
Left Hand Fusebox 
Centre Fusebox 

ENGINE MANAGEMENT SYSTEM HARNESS - 6 CYL. 

FE1 
FE2 
FE3 
FE4 
FE5 
FE6 
FE7 
FE8 
FE9 
FE10 
FE11 
FE12 
FE13 
FE14 
FE15 
FE16 
FE17 
FE18 
FE19 
FE20 
FE21 
FE22 
FE23 

White 
White 
White 
Black 
White 
Green 
Black 
White 
Black 
White 
White 
Brown 
White 
Blue 
Black 
Black 
Black 
Black 
Black 
Black 
Slate 
Slate 
Slate 

January 93 

Eyelet 
Eyelet 
Eyelet 
7 Way 'Lucar' Style 
Eyelet 
PM5 Connector 
2 Way Econosel 111 
Eyelet 
PM5 Connector 
250 Blade 
Eyelet 
2 Way 'Lucar' Style 
250 Blade 
2 Way Nippon Denso 
PM5 Connector 
4 Way Econosel III 
2 Way Econosel III 
2 Way 'Lucar' Style 
6 Way Sumitomo'A:. Type 
6 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 

On Ignition Amplifier 
On Ignition Amplifier 
On Wing In Front Of Ignition Coil 
On Wing Under Ignition Coil 
On Wing Fixed To Coil Strap Bolt 
Above A I C Compressor 
Engine Bay RHS Near Bulkhead 
LHS Front Engine Inlet Manifold Stud 
Above Top Hose 
Mounted On Radiator Top Hose To Block Housing 
No. 1 Inlet Port Manifold Stud Fixing 
Mounted On Radiator Top Hose To Block Housing 
Below Inlet Port No. 2 
Above A I C Compressor 
Above A I C Compressor 
On Wing 
Below Air Intake 
On Air Intake Behind Air Flow Meter 
Below Cruise Control Bellows 
On LHS Air Inlet By Coolant Tank 
Above Inlet Port, Cylinder No. 1 
Above Inlet Port, Cylinder No. 2 
Above Inlet Port, Cylinder No. 3 
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ELECTRICAL HARNESSES 

ENGINE MANAGEMENT SYSTEM HARNESS 6 CYL. - CONTINUED 

FE24 Black 4 Way Packard Connector Between Cylinders No. 2 And No. 3 Inlet 
FE25 Slate 2 Way 'Lucar' Style Above Inlet Port, Cylinder No. 4 
FE26 Black 2 Way 'Lucar' Style Below Heated Breather 
FE27 Slate 2 Way 'Lucar' Style Above Inlet Port, Cylinder No. 5 
FE28 Slate 2 Way 'Lucar' Style Above Inlet Port Cylinder No. 6 
FE29 Black 2 Way Econosel III By No. 6 Injector 
FE30 Blue 2 Way Nippon Denso Rear Of Inlet Port No. 6, Below Wiper Motor 
FE31 Black 2 Way 'Lucar' Style Adjacent To Dipstick 
FE32 White 250 Blade Adjacent To Dipstick 
FE34 Red Relay Passenger Side Fit To Bulkhead Bracket 
FE35 White Eyelet Rear Of Bulkhead Behind Engine 
FE36 White Eyelet Rear Of Bulkhead Behind Engine 
FE37 Blue Relay Passenger Side Fit To Bulkhead Bracket 
FE38 Black Relay Passenger Side Fit To Bulkhead Bracket 
FE 40 Blue 5 Way ECM Connector Passenger Underscuttle 
FE41 Yellow 25 Way ECM Connector Passenger Underscuttle 
FE42 White 12 Way Multilock 70' Series Passenger Underscuttle By Console 
FE43 Red 2 Way Econoseal Under Cubbybox Relay Mounting Bracket 
FE44 Yellow Relay Passenger Side Fit To Bulkhead Bracket 
FE46 Black 2 Way 'Lucar' Style Lower Wing By Inner Wheelarch 
FE 47 Green Relay Passenger Side Fit To Bulkhead Bracket 
FE48 Black 4 Way Econosel lll Below RHS Bulb Fail Module 
FE49 Black 3 Way Nippon Denso Rear Of Generator 
FE50 Purple Relay Passenger Side Fit To Bulkhead Bracket 
LS6 Black 13 Way Econosel III Adjacent To ABS Pump 
FED2 Diode 

FACIA LINK HARNESS 

FL1 Black 2 Way AMP MDU Connector Top LHS Facia By The Windscreen 
FL2 Black 2 Way AMP MDU Connector Top RHS Facia By The Windscreen 
FL3 Black 6 Way AMP MDU Connector Mounted To Top Of Facia Panel By Windscreen 
FL4 Black 4 Way Multilock '40' Series RHS Of AI C Unit By AI C ECM 
LB98 Blue 12 Way Multilock '40' Series Adjacent To A I C ECM (12 cyl. only) 

FUEL PUMP I RFI HARNESS 

FP1 Black 2 Way Econosel III RFI Module On Top Of The Fuel Tank 
FP2 White Twin Fuel Pump Connector RFI Module On Top Of The Fuel Tank 
RS15 Black 2 Way Econosel III Rear Of Boot 
RS45 Black 2 Way Econosel III Behind Battery On RHS Above Earth Stud 

ELECTRONIC GEARBOX HARNESS - 4.0 LITRE 

GB1 White 4 Way Multilock '70' Series LHS Of Console Fusebox Below Ashtray 
GB2 Black 12 Way Multilock '40' Series Under Ski-Slope By RHS J-Gate 
GB4 WHite Eyelet Below Ashtray Assy At Front Mounted On Stud 
GB5 Black 55 Way AMP Connector Passenger Underscuttle On ECM Bracket 
GB6 Blue 26 Way AMP Connector RHS Of Gear Selector In Console 
GB7 Black 12 Way Multilock '40' Series LHS Of Console Fusebox Below Ashtray 
GB8 Black 8 Way ZF Connector Underside Of Gearbox 

FE42 White 12 Way Multilock 70' Series Passenger Underscuttle By Console 
LB55 Black 20 Way Multilock '40' Series RHS Of Gear Selector In Console 

GEARBOX HARNESS - 12 CYL. 

GM1 Black 14 Way Deutsch Connector At Rear RHS Of Gearbox 
GM2 Black 2 Way Packard LHS Rear Of Gearbox Above Exhaust Pipe 

. GM3 Black 2 Way Packard LHS Front Of Gearbox Above Exhaust Pipe 
RS88 Black 20 Way Multilock '40' Series In Console Behind J-Gate By Earth Stud 
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HEATER HARNESS 

HAC1 Black 24 Way AMP PCB Signal Behind Radio And Switch Console 
HAC2 White 15 Way JST (Fixed) Behind Right Hand Underscuttle 
HAC3 White 15 Way JST (Fixed) Behind Right Hand Underscuttle 
HAC4 White 15 Way JST (Fixed) Behind Right Hand Underscuttle 
LBIRB57 Black 12 Way Multilock 1401 Series RHS Heater Unit Below ECM 

HANDBRAKE 

HL1 White 250 Blade Beneath Handbrake 
HL2 White 250 Blade Beneath Handbrake 

INSTRUMENT PACK 

INSPAC White T he Instrument Pack Instrument Pack 
IP2 Green 3 Way Instrument Pack 

Connector Instrument Pack -Fuel Level Gauge 
IP4 Green 1 Way Bulb Connector Instrument Pack -LCD Illumination 
IP5 Black 5 Way Molex Connector Instrument Pack -LCD 
IP6 Green 1 Way Bulb Connector Instrument Pack -LCD Illumination 
IPS Green 3 Way Instrument Pack 

Connector Instrument Pack -Engine Coolant Temperature 
IP10 Green 1 Way Bulb Connector Inside Pack -Fuel Gauge Illumination 
IP11 Green 1 Way Bulb Connector Inside Pack -Coolant Gauge Illumination 
IP12 Green 1 Way Bulb Connector Inside Pack -Speedometer Illumination 
IP13 Green 1 Way Bulb Connector Inside Pack -Coolant Gauge Illumination 
IP14 Green 3 Way Instrument Pack 

Connector Instrument Pack -Battery Level Gauge 
IP15 Green 3 Way Instrument Pack 

Connector Instrument Pack -Tachometer Gauge 
IP16 Green 3 Way Instrument Pack 

Connector Instrument Pack -Speedometer Gauge 
IP17 Green 3 Way Instrument Pack 

Connector Instrument Pack -Oil Pressure Gauge 
IP18 Green 1 Way Bulb Connector Inside Pack -Battery Gauge Illumination 
IP19 Green 1 Way Bulb Connector Inside Pack -Tachometer Illumination 
IP20 Green 1 Way Bulb Connector Inside Pack -Speedometer Illumination 
1P21 Green 1 Way Bulb Connector Inside Pack -Oil Gauge Illumination 
IP22 Green 1 Way Bulb Connector Instrument Pack -Check Engine 
IP23 Green 1 Way Bulb Connector Instrument Pack -Low Fuel Level 
IP24 Green 1 Way Bulb Connector Instrument Pack -ABS Fault 
IP25 Green 1 Way Bulb Connector Instrument Pack -Fuse Failure 
IP26 Green 1 Way Bulb Connector Instrument Pack -Bulb Failure 
IP27 Green 1 Way Bulb Connector Instrument Pack -Low Wash Fluid 
IP28 Green 1 Way Bulb Connector Instrument Pack - Gearbox Faulty 
IP29 Green 1 Way Bulb Connector Instrument Pack -Coolant Level 
IP30 Green 1 Way Bulb Connector Instrument Pack -Coolant Temperature 
1P31 Green 1 Way Bulb Connector Instrument Pack -Door Open 
1P32 Green 1 Way Bulb Connector Instrument Pack -Boot Open 
1P33 Green 1 Way Bulb Connector Instrument Pack -Seat Belts 
1P34 Green 1 Way Bulb Connector Instrument Pack -Oil Pressure 
1P35 Green 1 Way Bulb Connector Instrument Pack -Exhaust Temperature 
1P36 Green 1 Way Bulb Connector Instrument Pack -Charging System 
1P37 Green 1 Way Bulb Connector Instrument Pack -Sport Mode On 
1P38 Green 1 Way Bulb Connector Instrument Pack -First Gear Inhibit 
1P39 Green 1 Way Bulb Connector Instrument Pack -Left Arrow 
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INSTRUMENT PACK - CONTINUED 

IP40 Green 1 Way BUlb Connector Instrument Pack - Right Arrow 
IP41 Green 1 Way Bulb Connector Instrument Pack -Main Beam 
IP42 Green 1 Way Bulb Connector Instrument Pack -Brake System 
IP43 Green 1 Way Bulb Connector Instrument Pack - Park Brake On 
IPJ3 Green 20 Way Edge Connector Inside Back Of Pack 
IPJ4 Green 20 Way Edge Connector Inside Back Of Pack 
IPJ5 Green 20 Way Edge Connector Inside Back Of Pack 
PCB White Instrument Pack PCB Inside Back Of Instrument Pack 

BULKHEAD HARNESS - LHD 

LB1 Black 48 Way AMP PCB Signal Mounted On Floor Panel In Front Of Seat 
LB2 White 4 Way Multilock '70' Series In Box Section Of '/!(- Post 
LB3 Black 12 Way AMP PCB Power Mounted On Floor Panel In Front Of Seat 
LB4 Black Relay Behind Radio Console On RHS Bracket 
LB5 Black 2 Way Multilock '40' Series Front Of Auto Select Gear Lever 
LB6 Brown 13 Way AMP Mk4 Connector '/!(- Post Fusebox Connector 
LB7 White 13 Way AMP Mk4 Connector '/!(- Post Fusebox Connector 
LB8 Slate 3 Way Labinal Connector Lower '/!(- Post 
LB9 White 12 Way Multilock 70' Series Above Fusebox 
LB12 Black 20 Way Multilock '40' Series In Box Section Of '/!(- Post 
LB13A White Eyelet '/!(- Post Above Fusebox 
LB13B White Eyelet '/!(- Post Above Fusebox 
LB14 Green 20 Way Multilock '40' Series In Box Section Of '/!(- Post 
LB15 Black. 2 Way Multilock '40' Series In Sun Visor Lining 
LB17 Black. 20 Way Multilock '40' Series Seat Mirror Memory ECM Fixing Bracket 
LB18 Yellow 4 Way Multilock '70' Series Above Map I Interior Light Panel In Roof 
LB20 Blue 20 Way Multilock '40' Series Drivers Underscuttle Below Facia Switch 
LB21 Black 24 Way Amp PCB Signal Behind Instrument Pack In Facia 
LB22A Black 12 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
LB22B Black 16 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
LB23A Blue 12 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
LB23A Blue 16 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
LB24A Green 12 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
LB24B Green 16 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
LB25 Black 48 Way AMP PCB Signal Behind Instrument Pack In Facia 
LB26 Yellow 18 Way Multilock 70' Series Rear Of T.C. By Steering Column Harness 
LB29 White 4 Way Multilock '70' Series Lower Steering Column Above Brake Pedal 
LB30 Yellow 2 Way Multilock '70' Series Lower Steering Column Above Brake Pedal 
LB32 Brown PM5 Connector Behind Instrument Pack Above Underscuttle 
LB33 Green 12 Way Multilock '40' Series Below And To RHS Of Steering Column 
LB34 Green 12 Way Multilock '40' Series Behind Switch Panel I LCD Clock 
LB35 Black 12 Way Multilock. '.40' Series Below And To RHS Of Steering Column 
LB36 White 14 Way Multilock '10' Series Behind Radio And Switch Console 
LB37 Green 20 Way Multilock '40' Series Mounted In Cheek Of Console 
LB39A White Eyelet On Stud In Console Behind Gear Selector 
LB39B White Eyelet On Stud In Console Behind Gear Selector 
LB39C White Eyelet On Stud In Console Behind Gear Selector 
LB40 Green 2 Way Multilock '40' Series Inside Cubbybox 
LB41 Black 2 Way Multilock '40' Series Beneath Handbrake Lever On Drivers Side 
LB42 White 10 Way Multilock '70' Series Front Of Seat By ECM On Floor 
LB43 White 10 Way Multilock '70' Series Front Of Seat By ECM On Floor 
LB44 Black Shrouded 250 Blade Beneath Front Cigar Lighter 
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BULKHEAD HARNESS - LHD - CONTINUED 

LB45 
LB4S 
LB47 
LB48 
LB49 
LB50 
LB51 
LB52 
LB53 
LB54 
LB55 
LB57 
LB59 
tB60 
LBS1 
LBS2 
LBS3 
LBS5 
LBSS 
LBS9 
LB70 
LB71 
LB73 
LB75 
LB7S 
LB77 
LB78 
LB79A 
LB79B 
LB80A 
LB80B 
LB81A 
LB81B 
LB82 
LB83 
LB84A 
LB84B 
LB85 
LBSS 
LB87 
LBSS 
LBSS 
LB91 
LB92 
LB94 
LB95 
LB9S 
LB97 
LBSS 
LB100 
LB101 
LB102 
LB103 
LB111 

LBD1 
LBD2 

White 
Black 
White 
Brown 
Slate 
Black 
White 
Black 
White 
Blue 
Black 
Black 
Black 
Yellow 
Black 
Brown 
Black 
Black 
Black 
Yellow 
Blue 
Red 
Black 
Black 
Black 
Brown 
White 
Black 
Black 
Green 
Green 

Blue 
Blue 
Black 
White 
White 
White 
White 
Black 
Green 

Black 
White 
Black 
Black 
Black 
Black 
Black 
Black 
Blue 
Purple 
Blue 
White 
Blue 
Slate 
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S Way Multilock '70' Series 
13 Way AMP Mk4 Connector 
13 Way AMP Mk4 Connector 
13 Way AMP Mk4 Connector 
13 Way Amp Mk4 Connector 
20 Way Multilock '40' Series 
12 Way Multilock 70' Series 
12 Way Multilock '40' Series 
12 Way Multilock 70' Series 
20 Way Multilock '40' Series 
20 Way Multilock '40' Series 
12 Way Multilock '40' Series 
S Way AMP PCB Power 
48 Way AMP PCB Signal 
48 Way AMP PCB Signal 
PM5 Connector 
250 Blade 
2 Way Multilock '40' Series 
20 Way AMP PCB Power 
20 Way AMP PCB Power 
20 Way AMP PCB Power 
20 Way AMP PCB Power 
2 Way Multilock '40' Series 
4 Way Multilock '40' Series 
AMP Sw C / C A.S.R. 
13 Way AMP Mk4 Connector 
Eyelet 
12 Way Multilock '40' Series 
16 Way Multilock '40' Series 
12 Way Multilock '40' Series 
16 Way Multilock '40' Series 
12 Way Multilock '40' Series 
1S Way Multilock '40' Series 
20 Way Multilock '40' Series 
6 Way Multilock '70' Series 
Eyelet 
Eyelet 
20 Way Multilock 70' Series 
4 Way Econoseal lll 
20 Way Multilock '40' Series 
20 Way Multilock '40' Series 
13 Way AMP Mk4 Connector 
48 Way AMP PCB Signal 
12 Way AMP PCB Power 
6 Way Multilock '40' Series 
12 Way Multilock '40' Series 
4 Way AMP Leaf Connector 
4 Way AMP Leaf Connector 
12 Way Multilock '40' Series 
PM5 Connector 
20 Way AMP PCB Power 
2 Way Multilock '70' Series 
2 Way Multilock '40' Series 
AMP 187C Series 2 Way 
Connector 
Diode 
Diode 

Centre Console Under Front Ashtray Assembly 
Below Centre Console Fusebox 
Below Centre Console Fusebox 
Below Centre Console Fusebox 
Below Centre Console Fusebox 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Mounted In Cheek Of Console 
RHS Of Gear Selector In Console 
RHS Air Conditioner / Heater Unit Below ECM 
Behind Cubbybox On CPM 
Behind Cubbybox On CPM 
Behind Cubbybox On CPM 
Behind Vehicle CPM Bracket 
Beneath Cigar Lighter 
Behind Inspection Panel In Cubbybox 
On Bracket Under Cubbybox 
Relay Mounting Bracket Below Cubbybox 
Relay Mounting Bracket Below Cubbybox 
Relay Mounting Bracket Below Cubbybox 
In Sun Visor Lining 
Map/Interior Light Assembly 
Above Map / Interior Light Panel In Roof 
'1(- Post Fusebox Connector 
Behind Facia Panel By RH Airconditioner/Heater 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
In Box Section Of '1(- Post 
In Box Section Of '1(- Post 
Lower ' I( -Post Above Fusebox 
Lower ' I( -Post Above Fusebox 
Passenger Side Underscuttle 
Passenger Underscuttle 
Rear Face Of RHS Blower Under Facia 
Rear Face Of RHS Blower Under Facia 
'1(- Post Fusebox Connector 
On Floor Panel In Front Of Seat 
On Floor Panel In Front Of Seat 
Rear Of Ski Slope Panel By Gear Selector 
Lower '1(- Post Behind Fusebox 
Adjacent To 'B / C'-Post In Headlining 
Adjacent To 'B I C'-Post In Headlining 
Adjacent To A /  C ECM 
Beneath Drivers Side Floor Carpet 
Front Of Seat By ECM On Floor 
Gearshift Interlock Solenoid 

Under Steering Column 

Above And Behind LHS '1(- Post Fusebox 
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FUSEBOXRH 

LF1 White Eyelet Left Hand Fusebox 
LFA1 Red Individual Fuse 10A Fuse 
LFA2 Green Individual Fuse 30A Fuse 
LFA3 Purple Individual Fuse 3A Fuse 
LFA4 White Individual Fuse 25A Fuse 
LFA5 Purple Individual Fuse 3A Fuse 
LFA6 Red Individual Fuse 10A Fuse 
LFA7 Green Individual Fuse 30A Fuse 
LFA8 Yellow Individual Fuse 20A Fuse 
LFA9 Purple Individual Fuse 3A Fuse 
LFB1 Green Individual Fuse 30A Fuse 
LFB2 Yellow Individual Fuse 20A Fuse 
LFB3 Purple Individual Fuse 3A Fuse 
LFB4 Yellow Individual Fuse 20A Fuse 
LFB5 Red Individual Fuse 10A Fuse 
LFB6 Red Individual Fuse 10A Fuse 
LFB7 Purple Individual Fuse 3A Fuse 
LFB8 Blue Individual Fuse 15a Fuse 
LFB9 Green Individual Fuse 30A Fuse 
LFC1 Yellow Individual Fuse 20A Fuse 
LFC2 Red Individual Fuse 10A Fuse 
LFC3 Red Individual Fuse 10A Fuse 
LFC4 Red Individual Fuse 10A Fuse 
LFC5 White Individual Fuse 25A Fuse 
LFC6 Green Individual Fuse 30A Fuse 
LFC7 Brown Individual Fuse 7.5A Fuse 
LFC8 Blue Individual Fuse 15A Fuse 
LFC9 Blue Individual Fuse 15A Fuse 

HEADLAMP - LH 

LFF1 White 3 way Headlamp Headlamp 
LFF2 White 2 way Headlamp Headlamp 
LFF4 Slate 2 way Packa rd Headlamp 
LFF5 Black 2 way Packard Headlamp 

PUDDLE LAMP LINK HARNESS - FRONT PASSENGER DOOR 

LPL1 White 2 Way Econosel III Below Door Catch In Lower Door 
LPL2 White Blade Connector Behind Puddle Lamp In Casing 
LPL3 White Blade Connector Behind Puddle Lamp In Casing 

DOOR HARNESS - PASSENGER REAR (LH) 

LRD1 White 12 Way Multilock 70' Series Bottom Right Hand Side Of Switchpack 
LRD3 Black 2 Way Econosel lll Behind Puddle Lamp In Casing 
LRD4 Black 4 Way Econosel III Bottom Rear Of Rear Door 
LRD5 Black PM5 Connector Bottom Front Of Door 
LRD9 Black 12 Way Multilock '40' Series Inside Lower 'B I C'- Post 
LRD10 White 2 Way Multilock '70' Series Inside Lower 'B I C'- Post 
LRD12 Black 2 Way G & H Multilock Bottom Front Of Rear Door 

REAR FOG LAMP I SIDE MARKER (LH) 

LRF1 Black PM5 Connector Rear Side Marker 
LRF2 Yellow PM5 Connector Rear Fog Lamp 
LRF3 White Eyelet By Bulb Fail Module 
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SIDE HARNESS - LEFT 

LS1 
LS2 
LS3 
LS4 
LS5 
LS6 
LS7 
LS8A 
LS8B 
LS10 
LS11A 
LS11B 
LS12 
LS13 
LS14 
LS15 
LS16 
LS17 
LS18 
LS19 
LS20 
LS21L 
LS21R 
LS22 
LS23 
LS24 
LS25 
LS26 
LS27A 
LS27B 
LS28 
LS29 
LS30 
LS31 
LS32 
LS33 
LS34 
LS35 
LS36 
LS37 
LS39 
LS40 
LS41 
LS42 
LS43 
LS44 
LS45 
LS47 
LS48 
LS49 
LS50 
LS51 
LS52 

LS53 
LS54 
LS54A 
LS54B 

White 
Blue 
Black 
Black 
Black 
Black 
Black 
White 
White 
Black 
White 
White 
Black 
Black 
White 
Black 
Green 

Black 
Black 
Black 
Black 
Slate 
Slate 
Black 
Black 
Green 

Black 
Black 
White 
White 
White 
Black 
Black 
Black 
Black 
Slate 
Black 
White 
Black 
White 
Black 
BLack 
Black 
White 
Black 
Black 
Black 
Black 
Orange 
Black 
Black 
White 
Slate 

White 
Black 
White 
White 

January 93 

2 Way Sumitomo 'l< Type 
5 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way Econoseal 
Relay 
13 Way Econosel III 
6 Way Econosel III 
Eyelet 
Eyelet 
PM5 Connector 
Eyelet 
Eyelet 
PM5 Connector 
Relay 
Eyelet 
PM5 Connector 
PM5 Connector 
2 Way Econoseal 
250 Blade 
5 Way 'Lucar' Style 
2 Way 'Lucar' Style 
7 Way ' Lucar' Style 
7 Way 'Lucar' Style 
Grote & Hartman 

2 Way Econosel lll 
PM5 Connector 
PM5 Connector 
4 Way Econoseal III 
Eyelet 
Eyelet 
13 Way Econosel lll 
Grote & Hartman 

Cruise Control Pump 
PM5 Connector 
PM5 Connector 
13 Way AMP Mk4 Connector 
13 Way AMP Mk4 Connector 
Eyelet 
13 Way Econosel III 
187 Blade 
2 Way Multilock '40' Series 
2 Way AMP MDU Connector 
PM5 Connector 
250 Blade 
20 Way Multilock '40' Series 
12 Way Multilock '40' Series 
16 Way Multilock '47' Series 
2 Way Econoseal 
6 Way AMP CS25 Connector 
2 Way Econoseal 
55 Way T RW Type Connector 
4 Way Multilock '70' Series 
AMP 187C Series 
2 Way Connector 
18 Way Multilock 70' Series 
250 Blade 
Eyelet 
Eyelet 

Above Headlamp Inside Bonnet 
On ABS Accumulator 
Adjacent To ABS Pump In Front Of Bulkhead 
Adjacent To Steering Fluid Reservoir 
LH Blower Motor On Relay Mounting Plate 
Adjacent To ABS Pump 
Front Of Bulkhead Next To Brake Servo 
On Bulkhead Next To Wiper Motor Assembly 
On Bulkhead Next To Wiper Motor Assembly 
By Bulb Fail Module 
Behind Battery On RHS In Boot 
Behind Battery On RHS In Boot 
By Fuel Filler Flap Solenoid 
LH Blower Motor On Relay Mounting Plate 
On Parcel Shelf 
Behind Coolant Header Tank 
Under LH Air Cleaner Adjacent To Bulb Fail Module 
Under Coolant Header Tank 
Behind 'E'-Post Trim Panel 
On Brake Fluid Reservoir 
Below Brake Fluid Reservoir 
Below Brake Fluid Reservoir 
Below Brake Fluid Reservoir 
Under And Behind Direction Indicator 
Under And Behind Flasher Assembly 
Behind Front Side-marker 
Under And Behind Direction Indicator 
Under And Behind Direction Indicator 
Next To Air Filter 
Next To Air Filter 
By Bulb Fail Module 
Below Grille At Front Of Windscreen 
On Cruise Control Pump Next To LH Air Inlet 
Behind Headlight Next To Air Inlet 
On Inner Wing Behind Repeater 
'1<- Post Fusebox Connector 
'1<- Post Fusebox Connector 
Behind Nearside 'E'- Post Trim Panel 
By Bulb Fail Module 
Behind Spare Wheel On Fuel Tank 
Behind 'E'- Post Reading Lamp 
Parcel Shelf By 'E'- Post 
Below Fuel Filler Flap In Boot 
Behind Spare Wheel On Fuel Tank 
On Wheel Arch In Boot Below Fuel Filler Flap 
On Wheel Arch In Boot Below Fuel Filler Flap 
Behind Teves ABS Mounting Bracket 
Behind Spare Wheel Carrier On Left 
On Teves ECM Mounting Bracket 
Near Battery Below Fuel Tank 
By Fuel Filler Flap Solenoid 
By Fuel Filler Flap Solenoid 

By Bonnet Catch 
Behind Lamp Cluster 
'E'-Post 
Behind Lamp Cluster Bolted To Chassis 
Behind Lamp Cluster Bolted To Chassis 
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SIDE HARNESS - LEFT - CONTINUED 

LS56 White 5 Way Multiple Interlock 
Connector Behind Lamp Cluster At Bottom 

LS58 Black 3 Way 'Lucar' Style Bottom Left Of Radiator 
LS59 Black Grote & Hartman Below Grille At Front Of Windscreen 
LS61 Slate AMP 187C Series 

2 Way Connector By Bonnet Catch 
LS62 White 3 Way Multilock '70' Series Below And Behind LHS Teves ECM In Boot 
LS67 Brown PM5 Connector LHS Under Bonnet On Inner Valance 
LS68 Black 8 Way Stribel Relay LHS Front In Wing Valance Behind Cover 
LS70 Blue 20 Way AMP PCB Power LHS Front Headlamp Bracket Under Bonnet 
LS78 Black 14-way AMP CPC Below Battery Tray On Bracket 
LB9 White 12 Way Multilock '10' Series Above Fusebox 
LB/RB10 Black 20 Way Multilock'40' Series Rear Face Of LHS Blower Under Facia 
LB/RB11 Green 20 Way Multilock '40' Series Rear Face Of LHS Blower Under Facia 
LB/RB50 Black 20 Way Multilock '40' Series Beneath Seat In Box Section 
LB/RB51 White 12 Way Multilock '10' Series Beneath Seat In Box Section 
LB/ 
RB111 Slate AMP 187C Series 2 Way 

Connector Above And Behind LHS '/l{_ Post Fusebox 
RD9 Black 12 Way Multilock 40' Series In Box Section Of 'B / C'- Post By Seatbelt 
RD10 White 2 Way Multilock 70' Series In Box Section Of 'B / C'- Post By Seatbelt 
LSD1 Diode 
LSD2 Diode 
LSD3 Diode 
LSD6 Diode 

MANUAL GEARBOX LINK 

MG1 Red 
LB/RB55 Black 

2 Way Econoseal Under Car On Right Hand Side By Gearbox 
20 Way Multilock '40' Series RHS Of Gear Selector In Console 

DOOR - PASSENGER FRONT 

PD1 White 
PD3 Black 
PD4 Black 
PD6 Black 
PD9 Black 
PD12 Black 
PD13 Black 
PD14 White 
LB/RB82 Black 
LB/RB83 White 

12 Way Multilock '10' Series 
6 Way Econosel III 
4 Way Econosel '" 
PM5 Connector 
2 Way Econosel III 
2Way G & H  MDK 
Grote & Hartman 
Grote & Hartman 
20 Way Multilock '40' Series 
6 Way Multilock '70' Series 

ELECTRICAL SQUAB HARNESS - PASSENGER 

PCH1 
PHS1 
PIL1 
PIL2 
PIL3 
PIL4 
PIL5 
PSM5 

White 
Yellow 

White 
Yellow 
White 
Yellow 

White 
White 

2 Way Multilock '70' Series 
3 Way Multilock '70' Series 
6 Way Multilock '10' Series 
6 Way Multilock '10' Series 
3 Way Multilock '10' Series 
3 Way Multilock '70' Series 
3 Way Multilock '10' Series 
18 Way Multilock '70' Series 

PUDDLE LAMP LINK - PASSENGER DOOR FRONT 

PPL1 
PPL2 
PPL3 

White 
White 
White 

2 Way Econosel III 
Blade Connector 
Blade Connector 

Bottom Of Door Panel In Switch pack 
Behind Puddle Lamp In Casing 
Bottom Rear Of Door 
Top Front Of Door 
Bottom Rear Of Door 
Bottom Front Of Door 
Front Inner Hinge Bracket Inside Door 
Front Inner Hinge Bracket Inside Door 
In Box Section Of '/l{_ Post 
In Box Section Of '/l{_ Post 

Inner Seat Cushion Under Rubber 
Under Seat Cushion 
In Rear Of Seatback 
In Rear Of Seatback 
I n Rea r Of Seat back 
In Rear Of Seatback 
Under Seat Cushion 
Under Seat Cushion At Front 

Below Door Catch In Lower Door 
Behind Puddle Lamp In Casing 
Behind Puddle Lamp In Casing 

" 
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SEAT HARNESS - PASSENGER'S MEMORY 

PSM1 
PSM2 
PSM3 
PSM4 
PSM5 
PSM7 
PSM8 

Black 
White 
Yellow 
Slate 

White 
Slate 
Black 

20 Way AMP PCB Power 
6 Way Multilock '70' Series 
6 Way Multilock '70' Series 
6 Way Multilock '70' Series 
18 Way Multilock 70' Series 
3 Way Multilock '70' Series 
2 Way Multilock '40' Series 

Front Of Seat By ECM On Floor 
Under Seat Cushion 
Under Seat Cushion 
Under Seat Cushion 
Under Seat Cushion At Front 
Under Seat Cushion 
Under Seat Cushion On Right Hand Side 

SEAT HARNESS - PASSENGER'S MEMORY - CONTINUED 

PSM9 Yellow 12 Way Amp PCB Power Front Of Seat By ECM On Floor 
PSM10 Black 6 Way Multilock '40' Series Under Seat Cushion At Front 
PSM11 White 4 Way Multilock 70' Series Front Outboard Side Of Seat 
PSM12 Yellow 3 Way Multilock '70' Series Under Front Seat Cushion 
PS01 Slate 3 Way Multilock '70' Series Seat Cushion Attached To Frame 
PS02 Slate 3 Way Multilock 70' Series Seat Cushion Attached To Frame 
LB/RB43 White 10 Way Multilock 70' Series Front Of Seat By ECM On Floor 

REAR AXLE AND RIDE LEVEL HARNESS 

RA2 Black Grote & Hartman RHS Rear Axle 
RA3 Black Ride Levelling Control Unit RHS Rear Axle (ride level only) 
RS47 White 8 Way Multilock '70' Series Behind Battery On RHS In Boot 

BULKHEAD HARNESS - RHO 

RB1 Black 48 Way AMP PCB Signal Mounted On Floor Panel In Front Of Seat 
RB2 White 4 Way Multilock 70' Series In Box Section Of '�- Post 
RB3 Black 12 Way AMP PCB Power Mounted On Floor Panel In Front Of Seat 
RB4 Black Relay Behind Radio Console On RHS Bracket 
RB5 Black 2 Way Multilock '40' Series Rear Of Auto Select Gear Lever 
RB6 Brown 13 Way AMP Mk4 Connector '�- Post Fusebox Connector 
RB7 White 13 Way AMP Mk4 Connector '/l{- Post Fusebox Connector 
RB8 Slate 3 Way Labinal Connector Lower '�- Post 
RB9 White 2 Way Multilock '70' Series Above Fusebox 
RB10 Black 20 Way Multilock '40' Series Rear Face Of LHS Blower Under Facia 
RB11 Green 20 Way Multilock '40' Series Rear Face Of LHS Blower Under Facia 
RB12 Black 20 Way Multilock '40' Series In Box Section Of '�-post 
RB13A White Eyelet '/l{- Post Above Fusebox 
RB13B White Eyelet '/l{- Post Above Fusebox 
RB14 Green 20 Way Multilock '40' Series 'N' - Box Section Of ' � - Post 
RB15 Black 2 Way Multilock '40' Series In Sun Visor Lining 
RB17 Black 20 Way Multilock '40' Series Seat Mirror Memory ECM Fixing Bracket 
RB18 Yellow 4 Way Multilock '70' Series Above Map / Interior Light Panel In Roof 
RB20 Blue 20 Way Multilock '40' Series Drivers Underscuttle Below Facia Switch 
RB21 Black 4 Way AMP PCB Signal Behind Instrument Pack In Facia 
RB22A Black 12 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
RB22B Black 16 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
RB23A Blue 12 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
RB23B Blue 16 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
RB24A Green 12 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
RB24B Green 16 Way Multilock '40' Series Left Hand Blower Motor Assembly Bracket 
RB25 Black 48 Way AMP PCB Signal Behind Instrument Pack In Facia 
RB26 Yellow 18 Way Multilock 70' Series Rear Of T.C. By Steering Column Harness 
RB29 White 4 Way Multilock '70' Series Lower Steering Column Above Brake Pedal 
RB30 Yellow 2 Way Multilock '70' Series Lower Steering Column Above Brake Pedal 
RB32 Brown PM5 Connector Behind Vehicle CPM Bracket 
RB33 Green 12 Way Multilock '40' Series Below And To RHS Of Steering Column 
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RB34 
RB35 
RB36 
RB37 
RB39A 
RB39B 
RB39C 
RB40 
RB41 
RB42 
RB43 
RB44 
RB45 
RB46 
RB47 
RB48 
RB49 
RB50 
RB51 
RB52 
RB53 
RB54 
RB55 
RB57 
RB59 
RB60 
RB61 
RB62 
RB63 
RB65 
RB66 
RB69 
RB70 
RB71 
RB73 
RB75 
RB76 
RB77 
RB78 
RB79A 
RB79B 
RB80A 
RB80B 
RB81A 
RB81B 
RB82 
RB83 
RB84 
RB85 
RB86 
RB87 
RB88 
RB89 
RB91 
RB92 

Green 
Black 

White 
Blue 

White 
White 
White 
Green 
Black 

White 
White 
Black 

White 
Black 

White 
Brown 
Slate 
Black 
White 
Black 

White 
Green 
Black 
Black 
Black 
Yellow 
Black 
Brown 
Black 
Black 
Black 
Yellow 
Blue 
Red 
Black 
Black 
Black 
Brown 

White 
Black 
Black 
Green 
Green 
Blue 
Blue 
Black 

White 
White 
White 
Black 
Green 
Black 

White 
Black 
Black 

12 Way Multilock '40' Series 
12 Way Multilock '40' Series 
14 Way Multilock '70' Series 
20 Way Multilock '40' Series 
Eyelet 
Eyelet 
Eyelet 
2 Way Multilock '40' Series 
2 Way Multilock '40' Series 
10 Way Multilock '70' Series 
10 Way Multilock '10' Series 
Shrouded 250 Blade 
6 Way Multilock '10' Series 
13 Way AMP Mk4 Connector 
13 Way AMP Mk4 Connector 
13 Way AMP Mk4 Connector 
13 Way AMP Mk4 Connector 
20 Way Multilock '40' Series 
12 Way Multilock '70' Series 
12 Way Multilock '40' Series 
12 Way Multilock '10' Series 
20 Way Multilock '40' Series 
20 Way Multilock '40' Series 
12 Way Multilock '40' Series 
6 Way AMP PCB Power 
48 Way AMP PCB Signal 
48 Way AMP PCB Signal 
PM5 Connector 
250 Blade 
2 Way Multilock '40' Series 
20 Way AMP PCB Power 
20 Way AMP PCB Power 
20 Way AMP PCB Power 
20 Way AMP PCB Power 
2 Way Multilock '40' Series 
4 Way Multilock '40' Series 
8 Way AMP Cl C A.S.R. 
13 Way AMP Mk4 Connector 
Eyelet 
12 Way Multilock '40' Series 
16 Way Multilock '40' Series 
12 Way Multilock '40' Series 
16 Way Multilock '40' Series 
12 Way Multilock '40' Series 
16 Way Multilock '40' Series 
20 Way Multilock '40' Series 
6 Way Multilock '70' Series 
Eyelet 
20 Way Multilock '70' Series 
4 Way Econoseal lll 
20 Way Multilock '40' Series 
20 Way Multilock '40' Series 
13 Way AMP Mk4 Connector 
48 Way AMP PCB Signal 
12 Way AMP PCB Power 

Behind Switch Panel I LCD Clock 
Below And To RHS Of Steering Column 
Behind Radio And Switch Console 
Mounted In Cheek Of Console 
On Stud In Console Behind Gear Selector 
On Stud In Console Behind Gear Selector 
Rear Of Gear Select In Centre Console 
Inside Cubbybox 
Beneath Handbrake Lever On Drivers Side 
Front Of Seat By ECM On Floor 
Front Of Seat By ECM On Floor 
Beneath Front Cigar Lighter 
Centre Console Under Front Ashtray Assembly 
Below Centre Console Fusebox 
Below Centre Console Fusebox 
Below Centre Console Fusebox 
Beneath Centre Console Fusebox Assembly 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Mounted In Cheek Of Console 
RH Side Of Gear Selector In Console 
RHS Air Conditioner I Heater Unit Below ECM 
Behind Cubbybox On CPM 
Behind Cubbybox On CPM 
Behind Cubbybox On CPM 
Behind Instrument Pack 
Beneath Cigar Lighter 
Behind Inspection Panel In Cubbybox 
On Bracket Under Cubbybox 
Relay Mounting Bracket Below Cubbybox 
Relay Mounting Bracket Below Cubbybox 
Relay Mounting Bracket Below Cubbybox 
In Sun Visor Lining 
Map I Interior Light Assembly 
Above Map I Interior Light Panel In Roof 
'fJ.:- Post Fusebox Connector 
Behind Facia Panel By RH Airconditioner I Heater 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
Above Vac Valve On RH Blower Mounting Bracket 
In Box Section Of 'fJ.:- Post 
I n Box Sectio n Of ' fJ.: - Post 
Lower 'fJ.:- Post Above Fusebox 
U nderscuttle 
Passenger Underscuttle 
Rear Face Of RHS Blower Under Facia 
Rear Face Of RHS Blower Under Facia 
'fJ.:- Post Fusebox Connector 
On Floor Panel In Front Of Seat 
On Floor Panel In Front Of Seat 
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RB94 
RB95 
RB96 
RB97 
RB98 
RB100 
RB101 
RB102 
RB103 
RB111 

Black 
Black 
Black 
Black 
Blue 
Purple 
Blue 
White 
Blue 
Slate 

6 Way Multilock '40' Series 
12 Way Multilock '40' Series 
4 Way AMP Leaf Connector 
4 Way AMP Leaf Connector 
12 Way Multilock '40' Series 
PM5 Connector 

Rear Of Ski Slope Panel By Gearselector 
Lower '/1{- Post Behind Fusebox 
Adjacent To 'B I C'-Post In Headlining 
Adjacent To 'B I C'-Post In Headlining 
Adjacent To Air Conditioning ECM 
Beneath Drivers Side Floor Carpet 

RBD1 
RBD2 

FUSEBOXRH 

RF1 White 
RFA1 Red 
RFA2 Red 
RFA3 Purple 
RFA4 White 
RFA5 Blue 
RFA6 White 
RFA7 White 
RFA S Red 
RFA9 White 
RFB1 Green 
RFB2 Blue 
RFB3 Purple 
RFB4 Yellow 
RFB5 Red 
RFB6 Blue 
RFB7 Red 
RFB8 Blue 
RFB9 Green 
RFC1 Yellow 
RFC2 White 
RFC3 White 
RFC4 Red 
RFC5 White 
RFC6 White 
RFC7 Brown 
RFC8 Blue 
RFC9 Blue 

HEADLAMP 

20 Way AMP PCB Power 
2 Way Multilock 70'series 
2 Way Multilock '40' Series 
AMP 187C Series 
2 Way Connector 
Diode 
Diode 

Eyelet 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 
Individual Fuse 

Front Of Seat By ECM On Floor 
Gearshift Interlock Solenoid 

Under Steering Column 

Rear Face Of RHS Blower Under Facia 

Right Hand Fusebox 
10A Fuse 
10A Fuse 
3A Fuse 
25A Fuse 
15A Fuse 
25A Fuse 
25A Fuse 
10A Fuse 
25A Fuse 
30A Fuse 
15A Fuse 
3A Fuse 
20A Fuse 
10A Fuse 
1SA Fuse 
10A Fuse 
5A Fuse 
30A Fuse 
20A Fuse 
25A Fuse 
2SA Fuse 
10A Fuse 
25A Fuse 
25A Fuse 
7.5A Fuse 
15A Fuse 
15A Fuse 

RFF1 White 3 Way Headlamp Headlamp 
RFF2 White 2 Way Headlamp Headlamp 
RFF4 Black 2 Way Packard Headlamp 
RFF5 Black 2 Way Packard Headlamp 

PUDDLE LAMP LINK HARNESS - PASSENGER REAR (RH) 

RPL1 
RPL2 
RPL3 

White 
White 
White 
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2 Way Econosel III 
Blade Connector 
Blade Connector 

Below Door Catch In Lower Door 
Behind Puddle Lamp In Casing 
Behind Puddle Lamp In Casing 
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RRD1 White 12 Way Multilock '70' Series Bottom Left Hand Side Of Switch pack 
RRD3 Black 2 Way Econosel lll Behind Puddle Lamp In Casing 
RRD4 Black 4 Way Econosel III Bottom Rear Of Door 
RRD5 Black PM5 Connector Bottom Front Of Door 
RRD9 Black 12 Way Multilock '40' Series In Box Section Of'B / C'- Post By Seatbelt 
RRD10 White 2 Way Multilock '70' Series In Box Section Of'B / C'- Post By Seatbelt 
RRD12 Black 2Way G & H MDK Bottom Front Of Door 
RD9 Black 12 Way Multilock 40' Series In Box Section Of'B / C' - Post By Seatbelt 
RD10 White 2 Way Multilock 70' Series In Box Section Of'B / C'- Post By Seatbelt 

REAR SIDE MARKER AND FOG LAMP 

RRF1 Black PM5 Connector Rear Side Marker 
RRF2 Yellow PM5 Connector Rear Fog Lamp 
RRF3 White Eyelet By Bulb Fail Module 

SIDE HARNESS - RH 

RS2 Yellow 187 Blade In Boot 
RS4 White 13 Way Econosel III By Bulb Fail Module 
RS5 Black 13 Way Econosel III By Bulb Fail Module 
RS6A White Eyelet Front Wing Bolt By W / Washer Bottle 
RS6B White Eyelet Front Wing Bolt ByW / Washer Bottle 
RS6C White Eyelet Front Wing Bolt By W / Washer Bottle 
RS7 Black PM5 Connector Behind Direction Indicator Lamp 
RS8 Green PM5 Connector Behind Front Side-Marker 
RS9 Black 2 Way Econosel III Behind Front Indicator Assembly 
RS10 White 2 Way Econosel '" Behind Front Indicator Assembly 
RS11 White Eyelet Behind Battery On RHS In Boot 
RS12 Black Grote & Hartman Behind Direction Indicator Lamps 
RS13 Black 4 Way Econosel III Wheel Arch Behind Underscuttle 
RS14 Black 2 Way Econosel III Wheel Arch Behind Underscuttle 
RS15 Black 2 Way Econosel III Rear Of Boot 
RS16 Black 4 Way Econosel III Behind Direction Indicator Lamps 
RS17 Black PM5 Connector On Inner Wing Behind Repeater 
RS18 Black Relay By Bulb Fail Module 
RS21 Red 20 Way AMP PCB Power Behind Headlamp 
RS27 Red 4 Way Econosel lll RHS Front Chassis Member By Crush Tube 
RS28 Black 13 Way AMP Mk4 Connector '1(- Post Fusebox Connector 
RS29 Purple 24 Way Packard On Wing Behind Electric Aerial (12 cyl.) 
RS30 Purple 32 Way Packard Wing Bracket Mounting By Aerial (12 cyl.) 
RS31 Blue 3 Way Packard Mounted To Gearbox ECM Bracket In Boot (12 cyl.) 
RS32 Yellow 2 Way Multilock '70' Series By Gearbox ECM In Boot (12 cyl.) 
RS33 White 3 Way Multilock '70' Series By Gearbox ECM In Boot (12 cyl.) 
RS34 Black 2 Way Multilock '40' Series Located Behind The Reading Lamp 
RS35 Slate 3 Way Edge Contact Fitted To High Mount Stop Light 
RS36 Black 2 Way AMP MDU Connector Rear Parcel Shelf By 'E'- Post 
RS38 Blue 20 Way AMP PCB Power Behind And Left Of The Aerial 
RS42 Black 20 Way AMP PCB Power Behind And Left Of The Aerial 
RS44 Black Relay Behind RHS Of Battery In Boot 
RS45 Black 2 Way Econosel '" Behind Battery On RHS Above Earth Stud 
RS47 White 8 Way Multilock '70' Series Behind Battery On RHS In Boot 
RS48 Black 250 Blade Behind Boot Lamp Assembly In Boot Lid 
RS49 Black 250 Blade Behind Boot Lamp Assembly In Boot Lid 
RS50 Black 250 Blade Behind Boot Lamp Trim Panel 
RS51 Black 250 Blade Behind Boot Lamp Trim Panel 
RS52 Black Grote & Hartman Behind Boot Lamp Trim Panel 
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RS53 
RS55 
RS56 
RS57 
RS59 
RS60 
RS62A 
RS62B 
RS62C 
RS63 
RS64 

RS68 
RS69 
RS70 
RS71 
RS72 
RS73 
RS74 
RS75 
RS79 
RS88 
RS89 

RS90 
FE48 
LB52 
LB53 
LB87 
LB88 
LB95 
RD9 
RD10 
RSD1 

Black 
Black 
Black 
Black 
Black 
White 
White 
White 
White 
Black 
White 

Black 
Black 
Black 
Black 
Black 
White 
Black 
Brown 
White 
Black 
Black 

Slate 
Black 
Black 
White 
Green 

Black 
Black 
Black 
White 

4 Way Multilock '40' Series 
250 Blade 
250 Blade 
250 Blade 
PM5 Connector 
18 Way Multilock 70' Series 
Eyelet 
Eyelet 
Eyelet 
2 Way Econosel '" 
5 Way Multiple Interlock 
Connector 
250 Blade 
250 Blade 
250 Blade 
250 Blade 
250 Blade 
8 Way Multilock 70' Series 
4 Way Econosel I II 
2 Way Labinal 
4 Way Multilock 70' Series 
20 Way Multilock '40' Series 
3 Way Nippon Denso 
Connector 
13 Way AMP Mk4 Connector 
4 Way Econosel III 
12 Way Multilock '40' Series 
12 Way Multilock 70' Series 
20 Way Multilock '40' Series 
20 Way Multilock '40' Series 
12 Way Multilock '40' Series 
12 Way Multilock 40' Series 
2 Way Multilock 70' Series 
Diode 

STEERING COLUMN HARNESS 

SC1 Black 6 Way PMHD 
SC2 Yellow 6 Way PMHD 
SC3 Blue 6 Way PMHD 
SC4 Brown 6 Way PMHD 
SC7 Green 6 Way PMHD 
SC8 Purple 6 Way PMHD 
SC9 White 187 Blade 
SC10 White 187 Blade 
LB/RB33 Green 12 Way Multilock '40' Series 
LB/RB35 Black 12 Way Multilock '40' Series 

SUN ROOF HARNESS 

SR1 
SR2 
LB18 

White 
White 
Yellow 

4 Way Multilock '70' Series 
2 Way Multilock '70' Series 
4 Way Multilock '70' Series 

Behind Boot Lamp Trim Panel 
Behind Boot Lamp Trim Panel 
Behind Boot Lamp Trim Panel 
Mounted To Right Hand Side Boot Hinge 
Next To Aerial Motor At Wheel Arch 
Behind Lamp Cluster 
Behind Lamp Assembly Bolted To Chassis 
Behind Lamp Assembly Bolted To Chassis 
Behind Lamp Assembly Bolted To Chassis 
Rhs Of Boot On Wheel Arch 

Behind Lamp Cluster At Bottom 
Behind 'E'- Post Trim Panel 
On Horn 
On Horn 
On Horn 
On Horn 
'1<- Post Behind Fusebox 
By Right Hand Bonnet Catch 
Behind Boot Lamp Trim Panel 
Below Boot Switch At RHS Boot Hinge 
In Console Behind J-Gate By Earth Stud (12 cyl.) 

At Rear Of 12 cyl. Generator (12 cyl.) 
'1<- Post Fusebox Connector 
Below RHS Bulb Fail Module 
Beneath Seat In Box Section 
Beneath Seat In Box Section 
Rear Face Of RHS Blower Under Facia 
Rear Face Of RHS Blower Under Facia 
Lower '1<- Post Behind Fusebox (12 cyl.) 
In Box Section Of 'B I C'-Post By Seatbelt 
In Box Section Of 'B I C'- Post By Seatbelt 

Column Switchgear Left Hand Side 
Column Switchgear 
Column Switchgear Left Hand Side 
Column Switchgear Right Hand Side 
Column Switchgear Left Hand Side 
Column Switchgear Right Hand Side 
Column Switchgear Right Hand Side 
Column Switchgear 
Below And To RHS Of Steering Column 
Below And To RHS Of Steering Column 

Above Map I Interior Light Panel In Roof 
Above Map I Interior Light Panel In Roof 
Above Map I Interior Light Panel In Roof 
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STARTER SOLENOID LINK LEAD 

ST1 
ST1V 
ST2 
ST2V 
ST3 
ST3V 
ST4 
ST4V 

WHEEL 

SW1 

White 
White 
White 
White 
White 
White 
White 
White 

Red 

Eyelet 
Eyelet 
Eyelet 
Eyelet 
Eyelet 
Eyelet 
Eyelet 
Eyelet 

2 Way Econosel lll 

Left Hand Side Of Engine 
Right Hand Side Of Engine 12 cyl. 
Starter Solenoid 
Starter Solenoid 12 cyl. 
Stud On Bulkhead 
Stud On Bulkhead 12 cyl. 
On Rear Of Generator 6 cyl. 
On Rear Of Generator 12 cyl. 

Behind RHS Front Wheel Arch Cover 

ENGINE MANAGEMENT SYSTEM HARNESS - 12 CYL. 

VE1 
VE2 
VE3 
VE4 
VE5 
VE7 
VE8 
VE14 
VE15 
VE16 
V E17 
VE18 
VE19 
VE20 
VE21A 
VE21B 
VE22 
VE23 
V E24 
VE25 
VE26 
VE27 
V E28 
VE29 
VE30 
VE31 
VE32 
VE33 
VE34 
VE35 
V E36 
VE37 
VE39 
VE40 
VE41 

VE42 
VE43 
V E44 
VE45 
VE48 
VE49 
VE49A 

Black 
Black 
Black 
Black 
Black 
Black 
Black 
Red 
Black 
Green 
Yellow 
Black 
Yellow 
Black 

White 
White 
Black 
Black 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 
Slate 

White 
Black 
Blue 
Black 
Blue 

White 
Brown 
Black 
Black 
Black 

White 
White 

35 Way AMP Connector 
25 Way AMP Connector 
10Way AMP 
2 Way Econosel III 
PM5 Connector 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
Relay 
Relay 
Relay 
Relay 
2 Way ' Lucar' Style 
2 Way Multilock 70'series 
2 Way Econosel III 
Eyelet 
Eyelet 
7 Way 'Lucar' Style 
7 Way ' Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
2 Way 'Lucar' Style 
250 Blade 
250 Blade 
2 Way Nippon Denso 
6 Way Sumitomo '/1{- Type 
2 Way Nippon Denso 

250 Blade 
2 Way ' Lucar' Style 
4 Pin Packard 
4 Pin Packard 
2 Way ' Lucar' Style 
250 Blade 
250 Blade 

Passenger Footwell 
Passenger Side Underscuttle 
Right Hand Radiator Mounting Bracket 
Next To Bonnet Latch 
Passenger Side Underscuttle 
Below Radiator Top Hose Elbow 
Below Radiator Top Hose 
Mounted To Bulkhead Bracket 
Passenger Side Mount To Bulkhead Bracket 
Passenger Side Mount To Bulkhead Bracket 
Passenger Side Mount To Bulkhead Bracket 
LHS Air Inlet Elbow 
Passenger Side Underscuttle 
Rear Of Engine At Top 
Engine Bay On Bulkhead 
Engine Bay On Bulkhead 
Engine Bay On Bulkhead 
Engine Bay On Bulkhead 
Injector 1A 
Injector 2A 
Injector 3A 
Injector 4A 
Injector 5A 
Injector 6A 
Injector 1B 
Injector 2B 
Injector 3B 
Injector 4B 
Injector 5B 
Injector 6B 
Front RH Water Rail By Water Temp. Transmitter 
Front RH Water Rail By Water Temp. Transmitter 
Side Of Engine Air Intake Manifold 
Below Throttle Linkage 
'/1{- Bank Inlet Manifold Below Throttle LInk 
(emission A & F only) 
Below Throttle Potentiometer 
Below Wiper Motor Housing 
Between Distributor And Accelerator Link 
Behind Aircon Pump Centre Of Engine 
Adjacent To Engine Lift Bracket 
Side Of Fuel Rail By Distributor 
Side Of Fuel Rail By Distributor 
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VE50 White 
VE51 Black 
VE52 Black 
VE53 White 
VE54 Brown 
VE56 Black 
VE59 Black 
VE60 White 
VE62 White 
VE64 Black 
VE65 Black 
V E70 White 
VE71 Black 
LB/RB85 White 
LB/RB86 Black 
VED1 
VED2 
VED3 
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250 Blade 
PM5 Connector 
2 Way 'Lucar' Style 
250 Blade 
2 Way 'Lucar' Style 
PM5 Connector 
2 Way 'Lucar' Style 
250 Blade 
250 Blade 
2 Way 'Lucar' Style 
PM5 Connector 
Eyelet 
PM5 Connector 
20 Way Multilock 70' Series 
4 Way Econoseal III 
Diode 
Diode 
Diode 

Side Of Fuel Rail By Distributor 
Below Radiator Top Hose 
Centre Engine Behind Throttle Linkage 
Adjacent To Brake Fluid Reservoir 
Adjacent To Engine Lift Bracket 
Below Throttle Linkage 
Centre Engine Behind Throttle Linkage 
Adjacent To Exhaust Manifold 
'P\- Bank Behind Front RH Lift Bracket 
On Top Of 'P\- Bank Inlet Manifold 
Below RHS Front Inlet Manifold 
Above And Behind Engine Lift Bracket 
Front Engine Top Centre Of Vee 
Passenger Side Underscuttle 
Passenger Underscuttle 
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