==
@
-
[=]
(o =
[+ ]
=1
 —
3]
cc

Workshop Manual
Werkplaatshandboek
Manual d'Atelier
Werkstatthandbuch
Manuale d'Officina
Manual de Taller
Manual de Oficina



Workshop manual
RANGE ROVER

VOLUME 1

This manual covers vehicles from

01
04
05
06
07
09
10
12
12
17
19
19
19
26
26
30
33
37

introduction 1995

INTRODUCTION

GENERAL SPECIFICATION DATA
ENGINE TUNING DATA

TORQUE VALUES

GENERAL FITTING REMINDERS
LUBRICANTS, FLUIDS AND CAPACITIES
MAINTENANCE

ENGINE BMW DIESEL

ENGINE LANDROVER V8

EMISSION CONTROL

FUEL SYSTEM BMW DIESEL

FUEL SYSTEM LANDROVER V8
CRUISE CONTROL

COOLING SYSTEM BMW DIESEL
COOLING SYSTEM LANDROVER V8
MANIFOLD AND EXHAUST SYSTEM
CLUTCH

MANUAL GEARBOX

This manual supersedes:
Workshop manual VDR100370
Body Repair Manual LRLO085

Published by Rover Technical Communication

[0 1999 Rover Group Limited
Publication part no. LRLO326ENG

LAND =~
<ROVER







01 - INTRODUCTION

CONTENTS

Page
INFORMATION
INTRODUCTION ...ttt sttt ettt e e et e e e e atbae e e e s sntbe e e e e ssbaeeeeennseeas 1
DIMENSIONS ...ttt e e e e e e e e e s e e st e e e e eaeeeeesaaannnsrnrnneneees 1
REFERENCES ...ttt ettt ettt e e et e e e e anbae e e e e nnneeas 1
REPAIRS AND REPLACEMENTS ...ttt ettt e 1
POISONOUS SUBSTANCES ....oco oottt e e e e e e e s e eee s 1
FUEL HANDLING PRECAUTIONS ...ttt 2
SYNTHETIC RUBBER ....cooiiitiiie sttt e e e ntaeee e e e 3
RECOMMENDED SEALANTS ....cci ittt e e e e e e e e s s nnnennaaneee s 3
USED ENGINE OLL ..ctiiiieiiiiiiee ettt stee et e e snnbee e e e nneeas 3
ACCESSORIES AND CONVERSIONS .....coiiiiiieiiiiiee e 4
WHEELS AND TYRES ...coiiiiiiii ettt e e s e e e e e e e e e s 4
STEAM CLEANING ..ottt e et e e e st e e e s stbeeeeeeanes 4
SPECIFICATION .ceiiiiiiiii ettt ettt e st e e e e st e e e e s stbaeeaesssbbeeaeessbaeeeesanes 4
SPECIAL SERVICE TOOLS ...ooiiiiiiiee sttt een e e e e e e s e anennrneeee s 5
COPYRIGHT Lttt ettt e e e sttt e e e s snb b e e e e s bbb e e e e s snbbeeeeenanes 5
JACKING ...ttt s e e st e e e e sa et e e e st e e e e e st be e e e e atraeaeeeannres 6
HYDRAULIC VEHICLE RAMP (FOUR POST) ..ceceeiiiiiiciiiiiieeeeeeee e 7
TWO POST VEHICLE RAMPS ...ttt 7
DYNAMOMETER TESTING - VEHICLES WITH ANTI-LOCK BRAKES
LY 2 15 ) S 7
JUMP STARTING .ottt ettt e e e st e e e s nnsbe e e e e e ennaeas 8
ABBREVIATIONS AND SYMBOLS USED IN THIS MANUAL .....c.ccccooviveeeeiinen. 9
VEHICLE IDENTIFICATION NUMBER (VIN) ...t e e e 12
LOCATION OF IDENTIFICATION NUMBERS. ........ccoviiiiiiiiiiee e 13
EMERGENCY TOWING ....oviiiiiiiiiiiee et e sttt e siae e e sitae e e s s sniaee e e e snnaeaesennees 15

TRANSPORTING THE VEHICLE BY TRAILER .....ooviiiiiiiiiiiiiiieeeeeeee e 16







INTRODUCTION

INTRODUCTION

REFERENCES

This workshop manual covers the New Range
Rover vehicle from introduction in 1995, and is
designed to be used in conjunction with Electrical
Troubleshooting Manual LRL0329 and Electrical
Circuit Diagrams YVB101590 (2nd Edition).
Amendments and additional pages will be issued
to ensure that the manual covers latest models.
Amendments and additions will be identified by
the addition of a dated footer at the bottom of the

page.

This Workshop Manual is designed to assist skilled
technicians in the efficient repair and maintenance of
Range Rover vehicles.

Individuals who undertake their own repairs
should have some skill and training, and limit
repairs to components which could not affect the
safety of the vehicle or its passengers. Any
repairs required to safety critical items such as
steering, brakes, suspension or supplementary
restraint system should be carried out by a Range
Rover Dealer. Repairs to such items should
NEVER be attempted by untrained individuals.

WARNINGS, CAUTIONS and NOTES are given

throughout this Manual in the following form:

followed precisely to avoid the possibility
of personal injury.

g WARNING: Procedures which must be

CAUTION: This calls attention to
& procedures which must be followed to
avoid damage to components.

NOTE: This calls attention to methods
A which make a job easier or gives helpful
information.

DIMENSIONS

The dimensions quoted are to design engineering
specification. Alternative unit equivalents, shown in
brackets following the dimensions, have been
converted from the original specification.

References to the left or right hand side in the manual
are made when viewing the vehicle from the rear.
With the engine and gearbox assembly removed, the
water pump end of the engine is referred to as the
front.

To reduce repetition, some operations covered in this
Manual do not include reference to testing the vehicle
after repair.

It is essential that work is inspected and tested after
completion and if necessary a road test of the vehicle
is carried out particularly where safety related items
are concerned.

REPAIRS AND REPLACEMENTS

When replacement parts are required it is essential
that Range Rover parts are used.

Attention is particularly 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 Range Rover
parts are fitted. In certain territories, legislation
prohibits the fitting of parts not to the vehicle
manufacturer’s specification. Torque spanner values
given in the Workshop Manual must be strictly
adhered to. Locking devices, where specified, must be
fitted. If the efficiency of a locking device is impaired
during removal it must be replaced with a new one.
Certain fasteners must not be re-used. These
fasteners are specified in the Workshop Manual.

POISONOUS SUBSTANCES

Many liquids and other substances used are toxic and
should not be consumed under any circumstances,
and should be kept away from open wounds. These
substances amongst others include anti-freeze, brake
fluid, fuel, oil, windscreen washer additives, air
conditioning refrigerant, lubricants and various
adhesives.

INFORMATION 1
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FUEL HANDLING PRECAUTIONS

The following information provides basic precautions
which must be observed if fuel is to be handled safely.
It also outlines other potential risks which must not be
ignored.

This information is issued for basic guidance only; in
any case of doubt, seek advice from your local Fire
Officer or Fire Department.

Fuel vapour is highly flammable and in confined
spaces is also very explosive and toxic.

When fuel evaporates it produces 150 times its own
volume in vapour, which when diluted with air
becomes a readily ignitable mixture. The vapour is
heavier than air and will always fall to the lowest level.
It can readily be distributed throughout a workshop by
air currents, consequently, even a small spillage of
fuel is very dangerous.

Always have a fire extinguisher containing FOAM CO,
GAS, or POWDER close at hand when handling fuel,
or when dismantling fuel systems and in areas where
fuel containers are stored.

WARNING: It is imperative that the battery

is not disconnected during fuel system

repairs as arcing at the battery terminal
could ignite fuel vapour in the atmosphere.
Always disconnect the vehicle battery BEFORE
carrying out work on the fuel system.

Whenever fuel is being handled, transferred or
stored, or when fuel systems are being
dismantled, all forms of ignition must be
extinguished or removed, any leadlamps used
must be flame proof and kept clear of spillage.

No one should be permitted to repair components
associated with fuel without first having had fuel
system training.

Hot fuel handling precautions

WARNING: Before commencing any

operation requiring fuel to be drained from

the fuel tank, the following procedure must
be adhered to:

1. Allow sufficient time for the fuel to cool, thus
avoiding contact with hot fuels.

2. Vent the system by removing the fuel filler cap in
a well ventilated area. Refit the filler cap until the
commencement of fuel drainage.

Fuel transfer

WARNING: Fuel must not be extracted or
drained from any vehicle while it is
standing over a pit.

The transfer of fuel from the vehicle fuel tank must be
carried out in a well ventilated area. An approved
transfer tank must be used according to the transfer
tank manufacturer’s instructions and local regulations,
including attention to grounding of tanks.

Fuel tank removal

A FUEL VAPOUR warning label must be attached to
the fuel tank upon removal from the vehicle.

Fuel tank repair

Under no circumstances should a repair to any tank
be attempted.

2 INFORMATION
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SYNTHETIC RUBBER

USED ENGINE OIL

Many 'O’ ring seals, flexible pipes and other similar
items which appear to be natural rubber are made of
synthetic materials called Fluoroelastomers. Under
normal operating conditions this material is safe, and
does not present a health hazard. However, if the
material is damaged by fire or excessive heat, it can
break down and produce highly corrosive Hydrofluoric
acid which can cause serious burns on contact with
skin. Should the material be in a burnt or overheated
condition, handle only with seamless industrial gloves.
Decontaminate and dispose of the gloves immediately
after use.

If skin contact does occur, remove any contaminated
clothing immediately and obtain medical assistance
without delay. In the meantime, wash the affected
area with copious amounts of cold water or limewater
for fifteen to sixty minutes.

RECOMMENDED SEALANTS

A number of branded products are recommended in
this manual for use during maintenance and repair
work.

These items include:

HYLOMAR GASKET AND JOINTING COMPOUND
and

HYLOSIL RTV SILICON COMPOUND.

They should be available locally from garage
equipment suppliers. If there is any problem obtaining
supplies, contact the following company for advice
and the address of the nearest supplier.

MacDERMID LUBRICANTS LTD.
Hylo House,

Cale lane,

New Springs,

Wigan

WN2 1JR

United Kingdom

Tel: 01942 824242
Fax: 01942 501110

WARNING: Prolonged and repeated

contact with engine or motor oil will result

in the removal of natural fats from the
skin, leading to dryness, irritation and dermatitis.

Used engine oil contains potentially harmful
contaminants which may cause skin cancer.
Adequate means of skin protection and washing
facilities should be provided.

Handling precautions

1. Avoid prolonged and repeated contact with oils,
particularly used engine oils.

2. Wear protective clothing, including impervious
gloves where applicable.

3. Do not put oily rags in pockets.

4. Avoid contaminating clothes, particularly
underwear, with oil.

5. Overalls must be cleaned regularly. Discard
unwashable clothing and oil impregnated
footwear.

6. First aid treatment must be obtained immediately
for open cuts and wounds.

7. Use barrier creams, before each work period, to
help the removal of oil from the skin.

8. Wash with soap and water to ensure all oil is
removed (skin cleansers and nail brushes will
help). Preparations containing lanolin replace the
natural skin oils which have been removed.

9. Do not use gasoline, kerosene, diesel fuel,
petrol, thinners or solvents for washing the skin.

10. If skin disorders develop, obtain medical advice.

11. Where practicable, degrease components prior
to handling.

12. Where there is a risk of eye contact, eye
protection should be worn, for example, goggles
or face shields; in addition an eye wash facility
should be provided.

Disposing of used oils
Environmental protection precaution

Itis illegal to pour used oil onto the ground, down
sewers or drains, or into waterways.

Dispose of used oil through authorised waste disposal
contractors. If in doubt, contact your Local Authority
for advice on disposal facilities.

INFORMATION 3
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ACCESSORIES AND CONVERSIONS

SPECIFICATION

DO NOT FIT unapproved accessories or conversions,
as they could affect the safety of the vehicle.

Land Rover will not accept liability for death, personal
injury, or damage to property which may occur as a
direct result of the fitment of non-approved
conversions to the Range Rover.

WHEELS AND TYRES

WARNING: DO NOT replace the road

wheels with any type other than genuine

Range Rover wheels which are designed
for multi-purpose on and off road use and have
very important relationships with the proper
operation of the suspension system and vehicle
handling. Replacement tyres must be of the make
and sizes recommended for the vehicle, and all
tyres must be the same make, ply rating and tread
pattern.

CAUTION: When refitting a road wheel,
& apply a suitable anti-seize compound such

as Raworth 33/04, to the spigot bore of the
wheel. This will prevent possible seizure of the
wheel to the hub spigot. Ensure that no
compound comes into contact with the braking
components.

STEAM CLEANING

To prevent consequential rusting, any steam cleaning
within the engine bay MUST be followed by careful
re-waxing of the metallic components affected.
Particular attention must be given to the steering
column, engine water pipes, hose clips and ignition
coil clamp.

The specification details and instructions set out in
this Manual apply only to a range of vehicles and not
to any particular one. For the specification of a
particular vehicle, purchasers should consult their
Dealer.

The Manufacturers reserve the right to vary their
specifications with or without notice, and at such times
and in such manner as they think fit. Major as well as
minor changes may be involved in accordance with
the Manufacturer’s policy of constant product
improvement.

While every effort is made to ensure the accuracy of
the particulars contained in this Manual, neither the
Manufacturer nor Dealer, by whom this Manual is
supplied, shall in any circumstances be held liable for
any inaccuracy or the consequences thereof.
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SPECIAL SERVICE TOOLS

COPYRIGHT

The use of approved special service tools is
important. They are essential if service operations are
to be carried out efficiently, and safely. Where special
tools are specified, only these tools should be used
to avoid the possibility of personal injury or
damage to the components. Also the amount of time
which they save can be considerable.

Every special tool is designed with the close
co-operation of Land Rover, and no tool is put into
production which has not been tested and approved
by us. New tools are only introduced where an
operation cannot be satisfactorily carried out using
existing tools or standard equipment. The user is
therefore assured that the tool is necessary and that it
will perform accurately, efficiently and safely.

Special tools bulletins will be issued periodically giving
details of new tools as they are introduced.

All orders and enquiries from the United Kingdom
should be sent direct to V. L. Churchill. Overseas
orders should be placed with the local V. L. Churchill
distributor, where one exists. Countries where there is
no distributor may order direct from:

V. L. Churchill Limited,
PO Box 3,

Daventry, Northants,
England, NN11 4NF.

The tools recommended in this Workshop Manual are
listed in a multi-language illustrated catalogue,
publication number LPA ST ML 95, which is
obtainable from V. L. Churchill Limited at the above
address.

O Land Rover 1995

All rights reserved. No part of this publication may be
produced, stored in a retrieval system or transmitted
in any form, electronic, mechanical, recording or other
means without prior written permission of Land Rover.
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JACKING

The following instructions must be carried out before
raising the vehicle off the ground.

Use a solid level ground surface.
Apply parking brake.

Select 'P’ or 1st gear in main gearbox.
Select Low range in transfer gearbox.

PonE

CAUTION: To avoid damage occurring to

the under body components of the vehicle

the following jacking procedures must be
adhered to.

DO NOT POSITION JACKS OR AXLE STANDS
UNDER THE FOLLOWING COMPONENTS.

Body structure
Bumpers

Brake lines
Panhard rod

Rear Trailing links
Engine sump

Air suspension pipes
Fuel lines

Front radius arms
Steering linkage

Fuel tank

Gearbox bell housing

CAUTION: If supporting vehicle by the

front crossmember, the safety stands

must be positioned carefully to avoid
damage to air suspension pipes.

Vehicle jack

The jack provided with the vehicle is only intended to
be used in an emergency, for changing a wheel. Do
NOT use the jack for any other purpose. Refer to
Owner’s Manual for vehicle jack location points and
procedure. Never work under a vehicle supported by
the vehicle jack.

Hydraulic jack

A hydraulic jack with a minimum 1500 kg, 3,300 Ibs
load capacity must be used.

CAUTION: Do not commence work on the

underside of the vehicle until suitable axle

stands have been positioned under the
axle.

Raise the front of the vehicle

1. Position cup of hydraulic arm under differential
casing.

NOTE: The differential casing is not

central to the axle. Care should be taken

when raising the front road wheels off the
ground as the rear axle has less sway stiffness.

1M7002
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2. Raise front road wheels to enable an axle stand
to be installed under left hand axle tube.

3. Position an axle stand under right hand axle
tube, carefully lower jack until axle sits securely
on both axle stands, remove trolley jack.

4. Before commencing work on underside of
vehicle re-check security of vehicle on stands.

5. Reverse procedure when removing vehicle from
stands.

Raise rear of vehicle

1. Position cup of hydraulic arm under differential
casing.

2. Raise vehicle to enable axle stands to be
installed under left and right hand axle tubes.

3. Lower jack until axle sits securely on axle
stands, remove trolley jack.

4. Before commencing work on underside of
vehicle re-check security of vehicle on stands.

5. Reverse procedure when removing vehicle from
stands.

HYDRAULIC VEHICLE RAMP (FOUR POST)

Use only a 'drive on’ type ramp which supports vehicle
by its own road wheels. If a 'wheel-free’ condition is
required, use a 'drive on’ ramp incorporating a
‘'wheel-free’ system that supports under axle casings.
Alternatively, place vehicle on a firm, flat floor and
support on axle stands.

TWO POST VEHICLE RAMPS

The manufacturer of RANGE ROVER VEHICLES
DOES NOT recommend using 'Two Post’ ramps
that employ four adjustable support arms. These
are NOT considered safe for Range Rover
vehicles.

If a vehicle is installed on a Two Post ramp,
responsibility for safety of the vehicle and
personnel performing service operations is
attributable to the Service Provider.

DYNAMOMETER TESTING - VEHICLES WITH
ANTI-LOCK BRAKES (ABS)

WARNING: Do not attempt to test ABS
A function on a dynamometer

Four wheel dynamometers

NOTE: Before testing a vehicle on a four
wheel dynamometer disconnect the valve
relay. See Electrical Trouble Shooting
Manual.
The ABS function will not work, the ABS warning
light will illuminate. Normal braking will be
available.

Provided that front and rear rollers are rotating at
identical speeds and that normal workshop safety
standards are applied, there is no speed restriction
during testing except any that may apply to the tyres.

Two wheel dynamometers

IMPORTANT: Use a four wheel dynamometer for
brake testing if possible.

NOTE: ABS will not function on a two

wheel dynamometer. The ABS light will

illuminate during testing. Normal braking
will be available.

If brake testing on a single rig is necessary it must be
carried out with propeller shaft to the rear axle
removed, AND neutral selected in BOTH main and
transfer boxes.

If checking engine performance, the transfer box must
be in high range and drive shaft to stationary axle
removed.

WARNING: Vehicles from 99 MY are fitted

with 4 wheel traction control, which must

be disabled prior to testing on a single
axle dynamometer.

INFORMATION 7
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JUMP STARTING

WARNING: Hydrogen and oxygen gases
A are produced during normal battery

operation. This gas mixture can explode if
flames, sparks or lighted tobacco are brought
near battery. When charging or using a battery in
an enclosed space, always provide ventilation and
shield your eyes.

Keep out of reach of children. Batteries contain
sulphuric acid. Avoid contact with skin, eyes, or
clothing. Also, shield eyes when working near
battery to protect against possible splashing of
acid solution. In case of acid contact with skin,
eyes, or clothing, flush immediately with water for
a minimum of fifteen minutes. If acid is swallowed,
drink large quantities of milk or water, followed by
milk of magnesia, a beaten egg, or vegetable oil.
SEEK MEDICAL AID IMMEDIATELY.

To Jump Start - Negative Ground Battery

WARNING: To avoid any possibility of
A injury use particular care when connecting
a booster battery to a discharged battery.

1. Position vehicles so that jump leads will reach,
ensuring that vehicles DO NOT TOUCH,
alternatively a fully charged slave battery may be
positioned on floor adjacent to vehicle.

2. Ensure that ignition and all electrical accessories
are switched off; the parking brake must be
applied and neutral selected on a manual
gearbox; for an automatic gearbox select neutral
(N) or park (P). Connect the jump leads as
follows;

A. Connect one end of first jumper cable to positive
(+) terminal of booster battery.

B. Connect other end of first jumper cable to
positive (+) terminal of discharged battery.

C. Connect one end of second jumper cable to
negative terminal of booster battery.

D. Connect other end of second jumper cable to a
good earth point on the engine, NOT TO
NEGATIVE TERMINAL OF DISCHARGED
BATTERY. Keep jumper lead away from moving
parts, pulleys, drive belts and fan blade
assembly.

WARNING: Making final cable connection

could cause an electrical arc which if

made near battery could cause an
explosion.

/|
.

S

1M7004

3. If booster battery is installed in another vehicle,
start engine and allow to idle.

4. Start engine of vehicle with discharged battery,
following starting procedure in Owners’ Manual.

CAUTION: If vehicle fails to start within a

maximum time of 12 seconds, switch

ignition off and investigate cause. Failing
to follow this instruction could result in
irrepairable damage to catalysts.

5. Remove negative (-) jumper cable from the
engine and then terminal of booster battery.

6. Remove positive (+) jumper cable from positive
terminals of booster battery and discharged
battery.

8 INFORMATION
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ABBREVIATIONS AND SYMBOLS USED IN THIS
MANUAL

Across flats (DOt SiZ€) .......coocveeiiiiii AF
After bottom dead centre .........ccoceeeeeeeeeeieeennen.n. ABDC
AIr Conditioning ......coovveeeeiiiiiiieeee e A/C
Air Fuel Ratio ..........oooiviiiiccccceceee e, AFR
After top dead Centre ..........ocveeeeeiiiiieeeniiiieeeene ATDC
Air Temperature Control..........cccoovvveeeeiniieneeenne ATC
Alternating Current ..........ooveiiiieee e ac
Ambient Air PresSsure ........cocccccceeeeeeiiieeeeeeeeeeeeeee, AAP
Ambient Air Temperature .........cccoccvveeeviiiereeennne AAT
AMDbDIENt PresSsure ..........oovvvviviciiiieee e, AP
AMPEIE it amp or A
AMPEre NOUT ... amp hr
Anti-lock Braking System ..........cccccceeeiiiieneennnn ABS
Anti-shunt Control .............iiiiiiiiiieie e, ASC
AULOMALIC ... Auto
Automatic Volume Control .........cccccceeeeeieeeenennnn. AVC
AUXITAIY .o AUX
Battery Backed-Up Sounder ..........cccceevevninneen. BBUS
Before bottom dead centre...............o.ooo BBDC
Before top dead centre .........cccceeeeiviiieeeeininnen, BTDC
Body Electrical Control Module ......................... BeCM
BOOSt PreSSUIe .......coviviviiiieieeeeeieie e BP
Bottom dead CeNntre .......cccceeeeeeeeieeiieieeeeiieiieeeeees BDC
Brake horse power ..........cccoovvviieiiiiiiieee e bhp
Brake Pedal POSItioONS .........ccceeveeiiiiiiiiiiiieeeeee BPP
British Standards ............ccccceeiiiiiiiiiii BS
Camshaft Position .............ccccooiiiiiiiii, CMP
Calculated Load Value ..., CLv
Canister Vent Solenoid ...............cccoevvvviiiiiiiiinnnn. CVs
Carbon DIoXide .......ccceeeeeeieiiieiiiieeiiiiieeeeeeeii, CcoO,
Carbon monoXide ..., CcoO
CEISIUS ..o C
CentiMELre ...vvvviieicccce e cm
Central Door LOCKING ........ovvveiiiiiiiieiiiiieiee i CDL
Centre Differential Control ............cccooovvviiivinnnnne. CDC
Centre High Mounted Stop Lamp.................. CHMSL
Chlorofluorocarbon..............ccccoiiiiiiiiiiiiii, CFC
Clutch Pedal Position ..............coooriivviiiiiiiiiiinn, CPP
COMPACE DISC ..ot CD
Compact Disc - Read Only Memory ............. CD-ROM
Controller Area Network ............cccoovvvvvviiiiiivnnnnnn. CAN
Crankshaft Position .............ccccoiiiiiiiiiiii, CKP
Cubic CeNtIMELIE .......ooocveeeeciee e cm?®
Cubic feet per minute .........cccocevveeiieieiieieeenns ft¥/min
CUBICINCH .o in®
OB o Decibels
Degree (angle) .......cooovviiiieiiiiiieeeeee e degor®
Degree (temperature) .........ccoccveeeeevnvieeeennenne, deg or °
Diagnostic Control UnNit ...........ccccevviiieeeiniinenen. DCU
Dial Test INdicator ........cccceeeeeieiiiiiiiiiiiiiiiiieeeeeees DTI
DIiameter .....coooviiieeeeccre e dia.

Digital Diesel EIECtroniCS .........ccceeevivviereiiiiineen, DDE
Digital Signal Processing .........cccccvevvvereiniiieeenn. DSP
Digital Versatile DiSC ........ccccovcuveveeiiiiiiiee e, DVD
DIreCt CUMeNt........eeeeeiiiiice e dc
Direct Ignition SYStem ..........cccocceeiiiiieeeeiiiieeeens DIS
Direct INJECHON ......ooviiiiiiiiieiii e DI
Directional Control Valve ............ccccoviieiiiiiinnenn. DCV
Double Overhead Camshaft.............ccccceeenne. DOHC
Dual Mass Flywheel ..........cccoooiiiiiiiiiieen DMF
Electronic Air Control Valve ..........ccccccoeeeininnen. EACV
Electronic Air SUSPENSION .........ceeeviiiieeiiiiiiieeeens EAS
Electronic Automatic Transmission ...................... EAT
Electronic Brake pressure Distribution ................ EBD
Electronic Control UNit ...........ccccceeiiiiieneiiiinenen, ECU
Electronic Diesel Control ...........cccevvviieveiiiinnenen. EDC
Electronic Erasable Programmable Read Only

MEMOIY .o EEPROM
Electronic Fuel INjection ............ccccoviieeiiininneennns EFI
Electronic Traction Control ..............ccceeeeiiiieeiens ETC
Electronic Unit INJector ..........ccoeveiiiiiiieiiiiiieeees EUI
Electronic Vacuum Regulator ............ccccccevuvveeeen. EVR
Electrical Reference Library .........ccccoceeiiinnenns ERL
Emergency Key ACCESS .......ccccvvveeereeeeiiiiiiininne EKA
Emergency Locking Retractor ...........cccccevvvieeeens ELR
Engine Control Module ...........ccccceiiiiiiiiiiinen, ECM
Engine Coolant Temperature ...........ccccceevvvveeeennne ECT
Engine Fuel Temperature ..........ccccoovieeeeiniineeenne EFT
Engine Management System ...........ccccccevvivnnenen. EMS
Enhanced Other Network ...........cccooevvveieiiiiinnnn, EON
European Community Directive ...........ccccocvveeeen. ECD
European NOM ... EN
European Economic Community ..........cc.cccvveeenn. EEC
European On Board Diagnostics..............c.c.u.e.. EOBD
Evaporative EMISSion ..........cccccvvveiiiiineennnnn. EVAP
Exhaust Gas Recirculation .............occeevveininnnenn. EGR
Fahrenheit ... F
Fast Throttle Control ........ccccoovveeieiiiiiieicieeeeee FTC
FEOL i ft
Feet per minute ........ccoocvveiiiiiiiiie e, ft/min
Field Effect Transistor ..........cccceeeiiiiieeiiiiiieeeens FET
FIfth e 5th
FIIST e 1st
FIUId OUNCE ..o fl oz
Foot pounds (10rque) .........ccoovveeeeeiiiiieeeeeiniieeeeene Ibf.ft
FOUN ..o 4th
Fuel Burning Heater ... FBH
Fuel Injection PUMP ....coeviiiiiiiiieieeee e FIP
GallONS ..o gal
GallonNs (US) ...coeeiiiiiiiiiiiiece e UsS gal
Gramme (fOrCe) ......uuveviiiiiiiieie e of
Gramme (MASS) .....vveeeeriiiieee et e et g
Greenwich Mean Time ........ccccoviiieeeiiniieee e, GMT
Global Positioning System .........ccccccovvvieeennnnnn. GPS
GIAVILY .eeeeieiiiiieee e g

INFORMATION 9
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Heated Front SCreen ........ccccocvveeeeiiiiieece e HFS MELIE oo m
Heated 0Xygen SENSOr ........ccccuuvviiieeieniaeee e HO,S MIHTITIEIE oo mi
Heated Rear WindOW ..........coccvveeeeinineeeeniinneenn, HRW MIllIMELIe ....veeeeee e mm
Height Dilation Of Precision ...........cccccccoviinnne HDOP Miles per gallon ... mpg
HIgh oo HI Miles Per hoUr ... mph
High compression ... hc Minus (of tolerance) ... -
High Density Polyethylene ............cccccccceiinnni. HDPE MINIMUM e min.
High Molecular Weight ..., HMW Minute (ANGIE) .....evveeiiiieiiiiiie e ’
High Strength Low Alloy ..., HSLA MoOdel YA ... MY
High tension (electrical)..........cccovviveeeeniiennnnn. HT or ht Modular Engine Management System ............. MEMS
Hill Descent Control .........ccccoevvvveeiiiiiiec e HDC Motorised Valve ..........ccoeeeiiiiiiiiiiie e MV
HOUT e h Multi-Function LOQIC ........oocuviiiiiieiieeeeeee e MFL
Hydrocarbons ... HC Multi-Function Unit ... MFU
Hydrofluorocarbon..........ccoooiiiiiis HFC Multi-Point injection ............ooooiiiiiiiiiiiieee s MPi

Multiport Fuel Injection ..., MFI
Idle Air Control Valve ..........cocviviiiiiiiieie, IACV
In Car Entertainment ... ICE Negative (electrical) .........ooooiiiiiiiiii -ve
Inches of MErCUry ......ccccccciiiiiiiiiiiiee in. Hg Negative Temperature Coefficient ..................... NTC
INCRES ..o in Newton metres (Iorque) .........cccveveeeeeeieeeeeninniinns Nm
Inertia-fuel Shut Off ..., IFS Nitrogen DIoXide .........cooviiiiiiiiiiiiieieee e NO,
Injector Pulse Width ... IPW Non-Return Valve ... NRV
INlet Throttle .......eeveeeieiieii e ILT North American Specification ..........cccccccceviininns NAS
Intake Air Temperature ...........cccceeeeeeeeeeeeneninnniinnns IAT NUMDET e No.
Intermediate FreqUeNCY .......ccceveeeeiieiiiniiniiiiieeeeen IF
Internal diameter ..o, [.D. ori.dia. Off-road MOde ........ovvveiiiiiiie e ORM
International Organisation for Standardisation ...... ISO ONMS oo ohm
On Board DiagnosStiCS .......cccoovviiiiiiiiiiiieieeaeeeenn OBD
Kilogramme (force) .........coovviiiiiiiiiieiiiiiieeie kof On Board MONItOriNg .....cccoeveeeiiniiiiiiiiiiieeeeeee e OBM
Kilogramme (Mass.) ....coooviiiiiiiiiieiieeee e kg Organic Acid Technology .........cccccuiiiiieeeiieneennnnn. OAT
Kilogramme centimetre (torque) .............cceueeee kgf.cm OUNCES (fOFCE) .. ozf
Kilogrammes per hour ..., kg/h OUNCES (IMASS) ..ueevverreiieeeieee e e e eee e e e e e e e e e 0z
Kilogramme per square millimetre ................. kgf/mm? Ounce inch (tOrque) .......ccoovvviiiiiiiiiieeeeeeeeeeee ozf.in.
Kilogramme per square centimetre ................. kgficm? Outside diameter ........ccccceeeiviiiiiiiiiineen. O.D. or o.dia.
Kilogramme metres (torque) ........ccccceeeeeeeeeninnns kgf.m Overhead Cam .........cccceeeiiiiiiiiiniiiiieeee e OHC
KIlOMELIres ... km Oxides Of NItrOgEeN ......ccoeveeiiiiiiiiiiiiiiieee e NOx
Kilometres per hour ... km/h
KIlOPASCAI .....cccoiiiiieiiiiiiiee e kPa Part number ..o, Part No.
KIIOWALES ... kw Percentage .......cocceiieiiiiiiee e %
KIIOVOIES ... kv PINtS oo pt
KNOCK SENSOX ....ueiiiiiiiiiiiiiieee e KS Pints (US) . US pt
PIUS OF MINUS ... *
Left-hand ..........oeeiie LH PIUS (10l€ranCe) .......ccovveeiiiiiiiiiiee e +
Left-hand Drive ... LHD Polytetrafluorethylene .............cccccciiiiiniins PTFE
Left-hand thread ............coooveiviiiiie e LHThd Position Dilation Of POSItion .............ccceveeenennen. PDOP
Light Emitting Diode ..........cccuviiiiiiiiieieiiiee, LED Positive (electrical) ... +ve
LITIES et I Positive Crankcase Ventilation .............ccccocvveeen. PCV
Liquid Crystal Display ........ccccuvveeeeeiinieieiiiiiiiee LCD Positive Temperature Coefficient ..............cc...eee. PTC
Liquid Vapour Separator ..........cccceeveeeeeeiiniiivinnnn. LVS Pound (fOrCE) .....ueeieeieiiiiiiiiiiiee e Ibf
LOW e LO Pounds force feet .........covvveiiiiiiiieii e Ibf.ft
LOW COMPIESSION ..coviiiiiiiiiiiiiiiiieeee e Ic Pounds inch (torque) ... Ibf.in
Low Emission Vehicle ..........cccccceeiiiiiiiiiiiiie LEV Pound (MASS) ...vveeeeieieeiiiiiiiiiieeee e Ib(s)
LOW tENSION ....eeiiiiiiiiiiee et l.t. Pounds per square inch .........cccccccie psi
Pounds per square inch ...........cccccccnns Ibf/in?
Malfunction Indicator Light ...........cccccciiiiiiiiiiinns MIL Power Assisted Steering ........cccceeeeveeeeeeiiiniiienne. PAS
Manifold Absolute Pressure ........ccccccceeeeiiniiinnns MAP Pressure Conscious Reducing Valve ................ PCRV
MasS Al FIOW ........oovviiiiiiiieiiieee e MAF Printed Circuit Board ...........ccocovviiiiiiiiciieen PCB
MEXIMUM e max. Programme Information ............cccccceiiiiiniiiiiiiinen, Pl
MegaPasCal ..........cvviiiiiiiiiiiii e MPa Pulses Per Second...........ccccuviiiiieiiiiieiiiiie PPS
Metal Oxide Semiconductor Field Effect Pulse Width Modulation ............cccccovvviieininnnnnn, PWM
TranSISIOr ..eceeiiiiieieeeiee e MOSFET
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Radio Data ServiCe ........ccccccovvveeieeiiiiieee e RDS
Radio FreqUENCY .......coooviiiiiiiiiiieieeeeee e RF
RAIUS ..o r
RALIO ...t :
Read Only MEMOTY ......cooviiiiiiiiiiiiiiiieieeeeeee ROM
Red/Green/BlIUe ...........ccvveviiiiiieiiiiiec e RGB
REfErenCe .......coocvveeeii e ref.
Regionalisation ...........ccccoiiiiiiiiiiiiiieeeee e REG
Research Octane Number ..........cccoccveveininnenenn. RON
Rest Of WOrld .........cooeviiiiiiiiiiice e ROW
Revolution per minute ...........ccccveeeeeieeeennnnnnn, rev/min
Right-hand ...........cccooi RH
Right-hand Drive .........ccccooiiiiiiiiiiiee RHD
Roll Over Valve .........cccoeeiiiiic e ROV
Rover Engineering Standards ............cccccovvviinnne RES
Second (aNGIE) .. "
Second (numerical order) .........cccuviiiiiiiiiiiins 2nd
Secondary Air INJection ...........cccvvieiiiiiieeens SAl
Self Levelling and Anti-Lock Brake System .... SLABS
Self Levelling SUSPeNnsion ...........ccccueeeeeiieeeennnnnis SLS
Single Overhead Camshaft ............ccccceeeeeeenn. SOHC
Single POINEENTIY ....ovviiiiiiiiicceeeeee SPE
Society of Automotive Engineers .............ccccoeuee SAE
SPECIfic Gravity ......ccuvvvieeiiiiiiieieeeeee e sp.gr.
Square Centimetres .......cvevvveeeiieee e cm?
SUAre INCHES ....ocvvicvieieciiece e in?
StANdArd .......oeeeveiiii std.
Standard Wire gauge .........ccoooevviiiiiiieeieeeeeee S.w.g.
Supplementary Restraint System ........................ SRS
Synchroniser/Synchromesh ...........ccccccceee. synchro.
Temperature, Manifold Absolute Pressure......... TMAP
TR oo 3rd
Thermostsatic Expansion Valve ...............ccceuueeee. TXV
Three Way Catalyst.........cccuveeeeiiiiiiiiiiiiiiieeee, TWC
Throttle POSItION .........ccvvviiiiiiiie e TP
Top Dead Centre........occcvvvveieeeeieeeeee e TDC
Torsional VIibration .........ccccoecvveveiiiiiiiee e TV
Traffic ANNOUNCEMENT ......coviiiiiieiiiee e TA
Traffic Management Control.............ococvvivieeeeen. T™MC
United Kingdom ... UK
United SEAteS.........evveiiiiiieeeeeee e us
US gallons per hour ..........ooooiiiiiiiiienneeennn, US galls/h
Variable ... Var.
Variable Intake System ........cccccccoeiiiiiiiiiiiiieeeen. VIS
Variable Reluctance Sensor..........cccccceevvvveeeennas VRS
Vehicle Identification Number ............cccceveennnnen. VIN
Vehicle Information Communications System.... VICS
Vehicle Speed Sensor.........ccceeeeveeieeiiiiiiiiiiiiee VSS
Velocity Dilation Of Precision ............ccccoeeeueeeee VDOP
VOIS i \Y,
WaALLS ... W
Wide Open Throttle ..., WOT

SCREW THREADS

American Standard Taper Pipe ..........cccooevuinnne NPTF
British Standard Pipe .........ccccoiiiiiiiiiii BSP
Unified COArSE ......ccccevvireieeeiiieeee e UNC
Unified FINE ...oooiieie e UNF
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01 INTRODUCTION

NEW RANGE ROVER

VEHICLE IDENTIFICATION NUMBER (VIN)

An adhesive label containing the Vehicle Identification
Number and the recommended maximum vehicle
weights is located on the left hand side of the bonnet
locking platform.

The number is also stamped on the outside of the
chassis in the front RH wheel arch to the rear of the
anti-roll bar link.

NOTE: It may be necessary to remove

underseal in order to locate the number;

ensure underseal is restored on
completion.

( ROVER GROUP LTD

[

A —r* *

B:"T"—'- 2780 |Kg

c—"—- 6280 |Kg

D—"—‘-L 1320 |Kgl|| iva

E 21 1840 |Ko| awa:
T ]

1M7003

Key to Vehicle Identification Number Plate

VIN (17 digits)

Maximum permitted laden weight for vehicle
Maximum vehicle and trailer weight
Maximum road weight-front axle

Maximum road weight-rear axle

moow»

W

1M7005

In addition, the VIN is stamped on a plate which is
visible through the left side of the windscreen.

Federal (USA) vehicle identification number

An adhesive label containing the Vehicle Identification
Number, date of manufacture and gross axle weight
ratings is fixed to the lock face of the front left hand
door. The information includes wheel and tyre sizes
and tyre pressures at gross axle weight ratings.
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LOCATION OF IDENTIFICATION NUMBERS

Engine serial number - V8 engine Main gearbox R380 - 5 speed
Stamped on a cast pad on the cylinder block, between Stamped on a cast pad on the bottom right hand side
numbers 3 and 5 cylinders. of the gearbox.

NOTE: The engine compression ratio is
A stamped above the serial number.

CR9.35:1
42D00000A
N~—S

1M7006
Automatic gearbox ZF4HP22/ZF4HP24
Stamped on a plate riveted to the bottom left hand
Engine serial number - BMW Diesel engine side of the gearbox casing.

Stamped on the LH side of the cylinder block above
the sump.

A\
MmM7008 m— 0 0 4 —/0———————
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NEW RANGE ROVER

Transfer gearbox-Borg Warner

Stamped on a plate attached to the gearbox casing,
between filler/level and drain plug.

1M7009

Front and rear axle

Stamped on the left hand axle tubes.

Vehicle identification number (VIN)

Made up of 17 digits, these numbers are used to
identify manufacturer, model range, specification,
body type, engine, transmission/steering, model year,
plant and build sequence number and serve to identify
the vehicle.

This example shows the sequence:

European code

SALLPAMIT7TMA

S Europe
AL UK
LP Range Rover

A European Spec.

M 4 Door Station Wagon
J 4.6 Litre Fuel Injection
7 Manual right steering
M 1995 Model Year

A Solihull

Federal (USA) code
SALPV1242SA

Europe

UK

Range Rover

North America Spec.

4 Door Station Wagon

4.0 Litre fuel injection
Automatic, Left Hand Steering
Check Digit

1995 Model Year

Solihull

)>U)|\JJ>|\J|—\<'U|:EU)
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EMERGENCY TOWING

CAUTION: The New Range Rover has

permanent four-wheel drive. The following

instructions must be adhered to when
towing:-

Towing the vehicle on four wheels

If it is necessary to recover the vehicle by towing on
all four wheels, 'Transfer neutral’ MUST be selected.

1. With the starter key removed, insert a fuse of 5
amps or more in fuse position 11’ in the RH seat
fuse box.

2. Turn the starter switch to position '2’; the transfer
box will now automatically select neutral.

3. Wait until the message centre displays
"'TRANSFER NEUTRAL’ and then turn the
starter switch off, position '0'.

4. Turn the starter switch to position "1’ to unlock
the steering and leave in this position while the
vehicle is being towed.

CAUTION: Power assistance for braking
and steering systems will not be provided
without the engine running. Greater pedal
pressure will be required to apply the brakes, the
steering wheel will require greater effort to turn
the front wheels.
The vehicle tow connection should be used only
in normal road conditions.

CAUTION: DO NOT remove the starter key
or turn the switch to position '0’ when the
vehicle is in motion.

7. To reactivate the transfer box after towing, turn
the starter switch off to position '0’ and remove
the fuse from position '11’. On automatic
vehicles the transfer box will automatically
engage the Low or High gear range.

8. On manual vehicles, first press the range
change switch. The transfer box will then engage
the Low or High gear range.

Suspended tow by breakdown vehicle

CAUTION: To prevent vehicle damage,

front or rear propeller shaft MUST be

removed, dependant upon which axle is
being trailed.

9. To facilitate reassembly, first mark the propeller
shaft drive flanges at transfer box and axle.
10. Remove propeller shaft fixings and lift shaft from
vehicle.
11. If the front axle is to be trailed, turn ignition key
to position 1’ to release the steering lock.

CAUTION: If the rear axle is to be raised,
/!\ the steering wheel and/or linkage MUST be

o 4i;° ° ]
I L_IJ J
L=
-
L/"//
— 1
[\
5
1M7000

5. Secure tow rope to the front towing eye.
6. Release the parking brake.

secured in a straight ahead position. DO
NOT use the steering lock for this purpose.
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TRANSPORTING THE VEHICLE BY TRAILER

If the vehicle should require transporting on a trailer or
the back of a lorry, the air suspension must be set to
"ACCESS'’ before being lashed. See FRONT
SUSPENSION, Description and operation.

Lashing eyes are provided on the front and rear
chassis cross members to facilitate the securing of the
vehicle, as shown.

_
y

il

o

/

1M7001 "\

CAUTION: DO NOT secure lashing hooks
& or trailer fixings to any other part of the
vehicle.

CAUTION: If the air suspension cannot be
& set to the '"ACCESS’ position, then the

vehicle must be lashed by its wheels and
not the lashing eyes.

Install vehicle on the trailer and apply park brake.
Select neutral in main gearbox; this will prevent
damage to the parking paw! of the automatic gearbox.
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GENERAL SPECIFICATION DATA

ENGINE - 4.0 V8
TP e 4.0 litre V8
Number of CYliNders ... Eight, two banks of four
BOrE e 94.00 - 94.04 mm 3.7008 - 3.7024 in
S (0] ISR 71.04 - 71.20 mm 2.7966 - 2.8031 in
(08T T- Tod YRS 3950 cm? 241 in?
ValVe OPEeration ..........ccueeeiiiiiiiieiiiieee e Overhead by push-rod
Compression ratio High Compression Low Compression
UP 10 9IMY o 9.35:1 8.2:1
From 99MY ... 9.38:1 8.23:1
Maximum power (at 4750 rev/min)
UP t0 99MY it 140 kW 132 kW
From 99MY
All exCept NAS ... 136 kW 132 kw
NAS ONIY i 140 kW -
Crankshaft
Main journal diameter.........ccoocveeiiiiiiiee e 63.500 - 63.487 mm 2.50-2.4995 in
Crankpin journal diameter ..........ccccovvvieeeeiiiiieeee e 55.513 - 55.500 mm 2.1856 - 2.1850in
Crankshaft end thrust/end float ............cccccoviiiieiiiiiiiennnns Taken on thrust washers of centre main bearing

Main bearings
Number and type

Up to 99MY .o,
From QOMY ...,
Material .......coeeeiiiiiieeee e
Diametrical clearance............ccccccveeeeee,

Connecting rods

TYPE
Length between centres...........ccccceeveeennn.

Big-end bearings
Type and material

Up to 99MY .oviiiiiiiiiee e
From 99MY ..o
Diametrical clearance...........cccooeevvueeeeennn..

0.10-0.20 mm 0.004 - 0.008 in

........................ 5, Vandervell shells
........................ 5, Glacier Vandervell / AS15

........................ Lead bronze with lead-indium overlay
........................ 0.010 - 0.048 mm

0.0004 - 0.002 in

........................ Horizontally split big-end, plain small-end
........................ 155.12 - 155.22 mm

6.1071-6.1110in

........................ Vandervell VP Lead bronze with lead-indium overlay
........................ Glacier Vandervell GPL2120 / AS124A
........................ 0.015 - 0.055 mm

0.0006 - 0.002 in
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04 GENERAL SPECIFICATION DATA NEW RANGE ROVER

Piston pins

LeNGEN oo 60.00 - 60.50 mm 2.3622-2.3819in
DIBMELET ...eeiiiiiie et 23.995 - 24.000 mm 0.9447 - 0.9449 in
Fit-in connecting rod ... Press fit

Clearance in PIStON .........cooueieiiiiiiiiiiiiieieeee e 0.015 - 0.006 mm 0.00059 - 0.00024 in
Pistons

Clearance in bore, measured 10 mm from

base of skirt at right angles to piston pin
UP 0 99MY oot 0.020 - 0.050 mm 0.0008 - 0.0020 in
From 99MY ...oooiiiiiiicccccc e 0.022 - 0.067 mm 0.0009 - 0.0026 in

Piston rings

Number of COmMpPression fNgS .......ccccceeeeieniiiiiiiiieeeeeeeenn 2
Number of 0il CONtrol riNGS .........eevieeiiiiiiiiieeeeeeen 1
NO 1 COMPreSSION MNG .coooviiiiiiiiiieeeee e Nitrided steel barrel faced
NO 2 COMPreSSION MNG ..ooooviiiiiiiiiieeeee e Tapered spherical barrel marked "'TOP’
Width of compression rings
BOtOM ..o 1.478 - 1.49 mm 0.0582 - 0.0587 in
Top
UP 10 9IMY oo 1.21-1.23 mm 0.0476 - 0.0484 in
From Q9MY .....oooiiiiiiiiiiee e 1.17-1.19 mm 0.0461 - 0.0479 in
Compression ring gap
BOtOM ..o 0.40 - 0.65 mm 0.0157 - 0.0256 in
TOP ettt 0.3-0.5mm 0.0118 - 0.0197 in
Oil control ring type
UP 10 QIMY oot Aclonoform
From Q9MY ....ooiiiiiiiiiie e 3 Piece Aeconoform
Oil control riNg WIdth ... 3.0 mm 0.1181in
Oil control ring rail gap ....coooeeeiiiiiiiiieee e 0.38-1.40 mm 0.0150 - 0.0551 in
Camshaft
LOCALION ...t Central
BEANNGS ...ttt Non serviceable
Number of bearings ..o 5
DIV e Chain 9.52 mm pitch x 54 pitches.
Camshatft end float
UP 10 9IMY oo 0.076 - 0.355 mm 0.003 - 0.014 in
From Q9MY ...oooiiiiiieie e 0.075 - 0.350 mm 0.002 - 0.013in
TAPPELS ittt Hydraulic self-adjusting

2 INFORMATION




GENERAL SPECIFICATION DATA

Valves
Length
INIEL . 116.59 - 117.35 mm 4.590 - 4.620 in
EXNAUST ... 116.59 - 117.35 mm 4.590 - 4.620 in
Seat angle Up to 99MY From 99MY
INIEL . 46° - 46° 25’ 45° - 45° 30’
EXNAUST ... 46° - 46° 25’ 45° - 45° 30’
Head diameter
INIEL . 39.75 - 40.00 mm 1.565 - 1.575in
EXNAUST ... 34.227 - 34.48 mm 1.3475-1.3575n
Stem diameter
INIEL . 8.664 - 8.679 mm 0.3411 - 0.3417 in
EXNAUST ... 8.651 - 8.666 mm 0.3406 - 0.3412 in
Stem to guide clearance
INIEL . 0.025 - 0.066 mm 0.0010 - 0.0026 in
EXNAUST ... 0.038 - 0.078 mm 0.0015 - 0.0031 in
Valve lift (inlet and exhaust) ..........cccooviiiiiiiiiiie 9.94 mm 0.3913in
Valve spring length fitted
UP 10 9IMY ot 40.40 mm (1.59 in) at pressure of 29.5 kg (65 Ib)
From 99MY ... 40.93 mm (1.61 in) at pressure of 29.5 kg (65 Ib)
Lubrication
SYSIEM TYPE e Wet sump, pressure fed
Oll PUMP LYPER e Crank driven rotor
Oil pressure
UP 0 9IMY ot 2.06 to 2.7 bar (30 to 40 Ibf/in?) at 2400 rev/min with
engine warm
From 99MY ... 3.45 bar (50 Ibf/in®) at 2000 rev/min with engine warm
Oll filter-internal ... Wire screen, pump intake filter in sump
Oll filter-external ... Full flow, self-contained cartridge
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NEW RANGE ROVER

ENGINE - 4.6 V8

TYPE e
Number of cylinders ...,

BOre oo
SHOKE .o
CaPACILY .eeeeieeeiiei e
Valve operation ...........occcuvvieieeiiiiieen i

Compression ratio

UP 0 QIMY e
From 99MY ..o

Maximum power (at 4750 rev/min)

UP 0 QIMY e

From 99MY

All except NAS ...,
NAS ONlY oo,

Crankshaft

Main journal diameter...........cccocuvveeeeeieieninnnnns
Crankpin journal diameter .............ccccvveeeeeeenn.
Crankshaft end thrust/end float ......................

Main bearings
Number and type

UP 0 QIMY e
From Q9MY ...,
Material .......cooeeeiiiiiii
Diametrical clearance.............ccccoveeeeeeeveininnnnn..

Connecting rods

TYPE e
Length between centres ..........ccceeeeeveeienininnns

Big-end bearings
Type and material

UP 0 QIMY e
From 99MY ..o
Diametrical clearance..........cccoevveeveiiiiieeeinnnnn.

Piston pins

Length ..o
Diameter .......coooiiiiiiieii e
Fit-in connecting rod ..o,
Clearance in PIStON ........ccccceeviiiiiiiiiiiiieeeeeenn.

Pistons

Clearance in bore, measured at bottom

of skirt at right angles to piston pin

UP 0 QIMY e
From 99MY ..o

4.6 litre V8

Eight, two banks of four
94.00 - 94.04 mm
81.92 - 82.08 mm

4554 cm?®

Overhead by push-rod
High Compression
9.35:1

9.37:1

165.5 kW
160 kw
165.5 kW

63.500 - 63.487 mm
55.513 - 55.500 mm

3.7008 - 3.7024 in
3.2252 - 3.2315in
278 in?

Low Compression
8.36:1

8.37:1

157 kW

150 kw

2.50-2.4995in
2.21-2.20in

Taken on thrust washers of centre main bearing

0.10-0.20 mm

5, Vandervell shells

0.004 - 0.008 in

5, Glacier Vandervell / AS15
Lead bronze with lead-indium overlay

0.010 - 0.048 mm

0.0004 - 0.002 in

Horizontally split big-end, plain small-end

149.68 - 149.78 mm

5.893 -5.897 in

Vandervell VP Lead bronze with lead-indium overlay
Glacier Vandervell GPL2120/AS124A

0.015 - 0.055 mm

60.00 - 60.50 mm
23.995 - 24.000 mm
Press fit

0.015 - 0.006 mm

0.020 - 0.050 mm
0.022 - 0.067 mm

0.0006 - 0.002 in

2.3622 - 2.3819in
0.9447 - 0.9449 in

0.0006 - 0.0002 in

0.0008 - 0.0020 in
0.0009 - 0.0026 in
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Piston rings
Number of COmpPression fNgS .......ccccceeeeiiniiiiiiiiiieeeeeeeen,
Number of 0il CONtrol riNGS .........eevieeiiiiiiiiieeeeeeen
NO 1 COMPreSSION MNG .cooeviiiiiiiiiieee e
NO 2 COMPreSSION MNG ..coooviiiiiiiiiieieee e
Width of compression rings
BOMOM ..o
Top
UP 0 QIMY e
From 99MY ...
Compression ring gap
BOMOM ..o
TOP ettt
Oil control ring type
UP L0 QIMY i
From 99MY ...
Oil control riNg WIdth ...
Oil control ring rail gap ...ccoooeeeiiiiiiiiiee e

Camshaft
LOCALION ..oevviiiiieeieiec et e e e e eens
BEANNGS ..ottt
Number of bearings ..o
DIV e e
Camshaft end float
UP L0 QIMY .
From O9MY .o

TAPPELS e
Valves

Length
INIEL e

][] T

INIBL <o

Valve lift (inlet and exhaust) ..........cccovviiiiiiiiiiie
Valve spring length fitted
UP L0 QIMY .
From 99MY ...

Nitrided steel barrel faced

Tapered spherical barrel marked "'TOP’

1.478 - 1.49 mm

1.21-1.23 mm
1.17-1.19 mm

0.40 - 0.65 mm
0.3-0.5mm

Aclonoform

3 Piece Aeconoform
3.0mm

0.38-1.40 mm

Central
Non serviceable

0.0582 - 0.0587 in

0.0476 - 0.0484 in
0.0461 - 0.0479 in

0.0157 - 0.0256 in
0.0118 - 0.0197 in

0.1181in
0.0150 - 0.0551 in

Chain 9.52 mm pitch x 54 pitches.

0.076 - 0.355 mm
0.075 - 0.350 mm

Hydraulic self-adjusting

116.59 - 117.35 mm
116.59 - 117.35 mm
Up to 99MY
46° - 46° 25’
46° - 46° 25’

39.75 - 40.00 mm
34.227 - 34.48 mm

8.664 - 8.679 mm
8.651 - 8.666 mm

0.025 - 0.066 mm
0.038 - 0.078 mm
9.94 mm

40.40 mm (1.59 in) at pressure of 29.5 kg (65 Ib)
40.93 mm (1.61 in) at pressure of 29.5 kg (65 Ib)

0.003 - 0.014 in
0.002 - 0.013in

4,590 - 4.620 in
4,590 - 4.620 in
From 99MY
45° - 45° 30’
45° - 45° 30’

1.565-1.575in
1.3475-1.3575in

0.3411-0.3417in
0.3406 - 0.3412in

0.0010 - 0.0026 in
0.0015 - 0.0031 in
0.3913in

INFORMATION




04 GENERAL SPECIFICATION DATA NEW RANGE ROVER

Lubrication
SYSIEM TYPE et Wet sump, pressure fed
Oll PUMP LYPE e Crank driven rotor
Oil pressure
UP 10 QIMY oot 2.06 to 2.7 bar (30 to 40 Ibf/in?) at 2400 rev/min with
engine warm
From 99MY ... 3.45 bar (50 Ibf/in®) at 2000 rev/min with engine warm
Oll filter-internal ... Wire screen, pump intake filter in sump
Oll filter-external ... Full flow, self-contained cartridge
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GENERAL SPECIFICATION DATA

ENGINE - BMW DIESEL

TYPE e
Number of cylinders ...

BOre oo
SIOKE ..ot
CaAPACILY ceeeiieeeeiiie e
COoMPression ratio .........cceeeeeeniiriiiiiiiieeieeae e
Valve operation ............cocccveviiiiiiiieeeee e
Turbo charger ...

Camshaft

Cylinder head

Longitudinal warp .........cccccooiiiiiiiiiiiieeeeee
Lateral Warp .......eeeeeeeeeieieiiieeeeee e

Valves and guides

Valve head diameter: Inlet......vvennee.
Exhaust ............
Stem diameter - Standard: Inlet......vvennee.
Service limit ......
Exhaust ............
Service limit ......
Stem diameter - 1st oversize: Inlet...................
Service limit ......
Exhaust ............
Service limit ......
Stem diameter - 2nd oversize: Inlet ...................
Service limit ......
Exhaust ............
Service limit ......
Valve head stand-down: Inlet......vvennee.
Exhaust ............
Valve head oversizes - increased thickness .....
Valve tilt - inlet and exhaust .............cccoceevvennnnnn.
Valve seats:
Valve seatangle ...
Correction angle - outside ...........cccuveeeeieenennnnn.
Correction angle - inSide ..........ccccuviiiieeiienennnnnn.
Seat face outside diameter Inlet......covveeeeen.
Exhaust ............
Valve seat width Inlet......vvennee.
Exhaust ............

Valve guides:
Inner diameter for reaming - inlet and exhaust

Standard .......cooooeeeiiii s
1st oversize valve SteM ......cococeveviiiveeieiieeeees
2nd oversize valve Stem .......ccoovvvveeeeiiineeiieeeee,

Indirect injection, turbocharged, intercooled

............... 6

............... 80.00 mm 3.15in

............... 82.80 mm 3.26in

............... 2497 cm?® 152 in®

............... 2251 £1:1

............... OHC chain driven

............... Mitsubishi TD04 - 11G4

............... Chain

............... 7

............... 0.1 mm 0.004 in
............... 0.05 mm 0.002 in
............... 36.0 mm 1.42in

............... 31.0 mm 1.22in

............... 6.97 mm 0.274 in
............... 6.95 mm 0.273in
............... 6.95 mm 0.273in
............... 6.93 mm 0.272in
............... 7.07 mm 0.28in

............... 7.05 mm 0.277 in
............... 7.06 mm 0.278 in
............... 7.04 mm 0.27 in

............... 7.17 mm 0.282in
............... 7.15 mm 0.28in

............... 7.16 mm 0.281in
............... 7.14 mm 0.2791in

0.65t0 0.85 mm
0.85t0 1.05 mm
0.25 and 0.50 mm

0.02 t0 0.03 in
0.03t0 0.04 in
0.01 and 0.02 in

............... 0.5 mm 0.02in
............... 45° + 10

............... 15°

............... 60°

............... 35.5 mm 1.4in
............... 30.6 mm 1.2in

1.75t0 2.25 mm
2.60t0 2.90 mm

0.007 to 0.09 in
0.10t0 0.11in

............... 7.0 mm 0.275in
............... 7.1 mm 0.28in
............... 7.2 mm 0.283in
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04 GENERAL SPECIFICATION DATA

NEW RANGE ROVER

Crankshaft
Main bearing bearing journal diameter
YEIIOW .o 59.984 to 59.990 mm
GIEEM Loiiiiiiiiiee i 59.977 to 59.983 mm
WHITE Lo 59.971 t0 59.976 mm
OVErSIze DEArNGS ......uvveiiiiiiieiii e 0.25 and 0.50 mm
Big-end journal diameter:
STANAId ... 44.975 to 45.00 mm
1st undersize - Size 1 - 0.25 mm (0.011iN) ..cccvvvviiieeennnnnn. 44.725t0 44.75 mm
2nd undersize - Size 2 - 0.50 mm (0.02in) .......ccccuvvrinneen. 44.475 to 44.50 mm
OVErSIze DEArNGS ......uvveiiiiiiieiii e 0.25 and 0.50 mm
Crankshaft end float ...........cccoviiiieeiiii e 0.080 to 0.163 mm

Main bearings

2.3616t0 2.3618 in
2.3612t0 2.3615in
2.3610t0 2.3611 in
0.01 and 0.02 in

1.770to 1.771 in
1.761t0 1.762 in
1.751t0 1.752 in
0.01 and 0.02 in
0.003 to 0.006 in

NUMDBbEr and tYPe ...ceeiiiieeiiie e 7 halved shells with oil grooves

Diametrical ClearanCe .........coooeuvveiiiiiiiiie e 0.020 to 0.058 mm

Connecting rods

0.001 to 0.002 in

Diametrical clearance (big-end bearings) .........ccccccceeeeen.. 0.010 to 0.055 mm 0.0004 to 0.002 in
Gudgeon pin bush bore ... 28.995 to 29.021 mm 1.142t0 1.143in
Maximum deviation of connecting rod parallelism............ 0.05 mm 0.002in
Maximum diSTOrtioN .........ceeerriirieeeiiiiee e 0.5 mm 0.02in

Pistons

Ty P et Aluminium alloy, combustion chamber in crown
Piston diameter measured 7 mm (0.27 in) from lower

edge and at right angles to gudgeon pin .............cccuvveeee. 79.96 =0.009 mm 3.14 +0.004 in
INtermediate SIZe .........ccovveiiiiiiiiie e 80.04 +0.009 mm 3.15 £0.004 in
OVEISIZE L ..ottt 80.21 +0.009 mm 3.16 £0.004 in
Piston running clearance............cccccccceeeiiiininiiiiiieeeeeee 0.031to 0.63 mm 0.0012 to 0.002 in

Piston rings

Type:

LI ] ¢ I U U TP UUP TP Double keystone

SECONM .ceiiiiiie i Taper faced

OIl CONTIOL ..o Bevelled ring with spring
Gap in bore:

AL e 0.2t0 0.4 mm
Clearance in piston grooves:

LI ] ¢ I U U TP UUP TP Not measured

SECON ..eiiiiiiiiieee et 0.040 to 0.072 mm

Ol CONIOL ... 0.030 to 0.065 mm

Cylinder bores

StANAArd .....ooeeiee s 80.00 to 80.04 mm
INtErMEdIate .......covvviiiieeceeee e 80.08 to 80.12 mm
LSE OVEISIZE wuuneiieeeie et 80.25 to 80.29 mm
Maximum OVality ... 0.04 mm
MaXimUM TAPET ...eeeeiiiiieeiii e 0.04 mm

0.008 to 0.020 in

0.002 to 0.004 in
0.001 to 0.003 in

3.150t0 3.151 in
3.153t0 3.154 in
3.20t03.21in
0.002 in

0.002 in
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GENERAL SPECIFICATION DATA

Lubrication
SYSIEIM i Wet sump, pressure fed
Oil pressure, atidle .........ccccceeveiieieiiceeece e, 2.0 bar 29.0 Ibffin?
Regulated PreSSure ... 3.8 bar 55.0 Ibf/in?
Oil pump:
Ty P e Internal gear type pump, mounted on front of engine
DIIVE oo Direct from crankshaft
Radial clearance:
Inner rotor/bearing sleeve (MaxX.) ....cccccceevveiiiiiiiiiiiieeeeeeenn. 0.065 mm 0.003in
Outer rotor/pump body (MaxX.) ....ccccuvvieieeiiieeee e 0.4 mm 0.02in
Axial clearance:
Inner rotor/pump body ... 0.065 mm 0.003in
Outer rotor/pump body ........coooiiiiiiiiiiie 0.070 mm 0.004 in
Oil pressure relief valve ... piston operated, non-adjustable
Relief valve spring:
Length relaxed ..o 84.10 mm 3.3in
OIlLIEEE e Disposable cartridge
ENgine 0il COOIEN ......cooiiiiiiiii e Mounted on front of coolant radiator

INFORMATION




04 GENERAL SPECIFICATION DATA NEW RANGE ROVER

ENGINE MANAGEMENT SYSTEM (EMS) V8

ENGINE
Type
UP 0 QIMY oot Sagem - Lucas Gems 8 hot wire system, electronically
controlled
From 99MY ... Bosch Motronic M5.2.1, electronically controlled
FUBI PUMP e High pressure electrical, immersed in the fuel tank
Fuel pump delivery pressure
UP 10 9IMY oo 2.4-2.6 bar 34-37 Ibf/in
From 99MY ..o 3.5 bar 50.75 Ibf/in?
FUEIFIIter .o Bosch in-line filter 'canister’ type
Mass airflow sensor
Make and type
UP L0 QIMY i Lucas 'Hot Wire’ 20AM
From 99MY ... Bosch EH1174 (includes air intake temperature
sensor)
Injectors
Make and type
UP L0 QIMY i Lucas D1000
From Q9MY ....ooiiiiiiie e Bosch EV6C
Electronic Control Module
Make and type
UP L0 QIMY . Lucas GEMS 8.2
From Q9MY ...oooiiiiiiiiie e Bosch M5.2.1
Fuel pressure regulator
Make and type
UP L0 QIMY . Lucas 8RV
From 99MY ... Rochester (part of fuel pump)
Coolant temperature sensor
MakKe and tYPE ....eeeeiiiiieeiiie i Lucas 8TT
Bypass air valve (Stepper motor)
Make and type
UP L0 QIMY . Lucas 3ACM
From Q9MY ..o Bosch
Throttle position sensor
Make and type
UP L0 QIMY . Lucas 3TP
From Q9MY ...oooiiiiiii e Bosch DKG1
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GENERAL SPECIFICATION DATA

Heated oxygen sensor - catalyst vehicles
Make and type

UP 0 QIMY e
From 99MY ..o

Camshaft position sensor
Make and Land Rover part no.

UP 0 QIMY e
From 99MY ..o

Crankshaft position sensor
Make and type

UP L0 QIMY e
From 99MY ..o

Knock sensor
Make and type

UP 0 QIMY o
From 99MY ..o

Intake air temperature sensor
Make and type

UP 0 QIMY e
From 99MY ..o

Ignition coils
Make and type

UP 0 QIMY e
From 99MY ..o

Fuel temperature sensor
Make and type

UP 0 QIMY e
From 99MY ..o

................. Lucas 4LS
................. Bosch LSH

................. Honeywell ERR2261
................. Lucas ERR6170

................. Lucas 4CS
................. Bosch DG6

................. Lucas 2KS
................. Bosch KS1S

................. Lucas 10TT
Not applicable (combined with MAF sensor)

................. Lucas 2DIS2
................. Bosch 0 221 503 407

................. Lucas 6TT
................. Not applicable

INFORMATION
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NEW RANGE ROVER

FUEL SYSTEM - BMW DIESEL ENGINE

Injection pump type
Injection pump timing
Injectors
Heater plugs
Fuel lift pump type
Fuel filter
Air cleaner
Turbocharger

COOLING SYSTEM - V8 ENGINE

System type

Cooling fan
Pump type
Thermostat opening
Up to 99MY
From 99MY
Expansion tank cap pressure (system pressure)

COOLING SYSTEM - BMW DIESEL ENGINE

System type

Cooling fan

Pump type
Thermostat opening

Expansion tank cap pressure (system pressure)

Bosch rotary R515

0.95 +0.02 mm lift at TDC

See ENGINE TUNING DATA, Information.
See ENGINE TUNING DATA, Information.
Electric in tank fuel pump

Paper element type

Paper element type

Mitsubishi TD04 11G4

Pressurized, spill return, thermostatically controlled
water and anti freeze mixture. Vertical flow radiator
with remote header tank and pump assisted.

9 blade axial flow. Viscous coupling.

Centrifugal, impeller, belt driven.

88 °C 190 °F
85+5°C 185+ 9 °F
1.0 bar 15 Ibf/in?

Pressurized, spill return, thermostatically controlled
water and anti freeze mixture. Pump assisted thermo
syphon. Coolant radiator combined with oil cooler and
turbo intercooler.

11 blade axial flow 433 mm diameter. 1.44:1 drive
ratio. Viscous coupling.

Centrifugal, impeller, belt driven.

80 °C 176 °F

15 Ibf/in?
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GENERAL SPECIFICATION DATA

MANUAL TRANSMISSION

Clutch

Make and type - V8 eNngiNe ..........ceveeeeieiiiiiiiiiiiiiieeeeeennn AP Borg and Beck, diaphragm spring
Clutch plate diameter ... 265 mm (10,43 in.)

Make and type - Diesel engine ........cccccccoevviiiiiiiiiiieenennenn. Valeo, diaphragm spring

Clutch plate diameter ..o 242 mm (9.53in.)

Transfer gearbox

BOrg WAINET ......viiiiiiiiiiee e Two speed reduction on main gearbox output, front
and rear drive permanently engaged via a centre
differential controlled by a Viscous unit giving a 50/50
nominal front and rear torque split.

Transfer gearbox ratios
HIgh o 1.216:1
LOW et 3.271:1

Manual gearbox
TYPE R38O i 5 speed, single helical constant mesh with
synchromesh on all gears

Manual gearbox ratios:

BN e 0.731:1
AN e 1.000:1
Bl e 1.397:1
2N e 2.132:1
LSt e 3.321:1
REVEISE ... 3.429:1
Diesel models low first gear .........cccccceeeiiiiiiiininne. 3.692:1

Overall ratio (final drive): High transfer Low transfer
BN e 3.1511 8.46:1
AN e 4.30:1 11.58:1
Bl e 6.01:1 16.18:1
2N e 9.18:1 24.69:1
LSt e 14.29:1 38.45:1
REVEISE ... 14.76:1 39.70:1
Diesel models low 1st gear ........cccccceeeeiiiiiiiiiiiinnn, 15.89:1 42.75:1

Propeller shafts

Type:
FrONt ..o Tubular 51mm diameter
REAN ..o Tubular 51mm diameter

UNIVersal JOINTS ......eeiiiiiiiiiiieeeee e Open type Hooks O3EHD

Rear axle

Ty P et Spiral bevel

RALIO ..eeeeee it 3.54:1

Front axle

Ty P et Spiral bevel

RALIO ..eeeeee it 3.54:1
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NEW RANGE ROVER

AUTOMATIC TRANSMISSION

Automatic gearbox
Model

2.5 litre Diesel & 4.0 litre Petrol
4.6 litre Petrol ........ooeveeeeiiiieeeennn,

Transfer gearbox

Borg Warner ........cccccceevviiniiciiiiiiecneeen,

Transfer gearbox ratios

HIgh oo,

At e

At e

Propeller shafts
Type:

ReAr ...oooiiiiiiii,
Universal jointS .........ccoovvieeeiiniieee e

Rear axle

ZFAHP22
ZF4HP24

Four speed and reverse epicyclic gears with fluid
torque converter and lock up.

Two speed reduction on main gearbox output, front
and rear drive permanently engaged via a centre
differential controlled by a Viscous unit giving a 50/50
nominal front and rear torque split.

1.216:1
3.271:1

0.728:1
1.000:1
1.480:1
2.480:1
2.086:1

High transfer
3.13:11

4.30:1

6.37:1
10.67:1
8.98:1

Tubular 51mm diameter
Tubular 51mm diameter
Open type Hooks O3EHD

Spiral bevel
3.54:1

Spiral bevel
3.54:1

Low transfer
8.43:1
11.58:1
17.14:1
28.72:1
24.15:1
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GENERAL SPECIFICATION DATA

STEERING

Power steering box
MBKE/EYPE ..o ZF type 8055, recirculating ball steering gear
Steering wheel turns, lock-to-1ocK ..........cccccceiiiiiiiiinnnen. 3.2

Steering pump

Make/type:
V8 ENQINE ...oiiiiiiiiie e ZF type 7691, vane type
Diesel engine ......cc.coeeiiiiiiiiiiii e ZF type7681, vane type
Steering geometry
Steering wheel diameter ..........coccceeiiiiiiiiiii e 406.4mm (16 in.)
TOE-0Ut MEASUIEMENT .......oviiiiiiiiiiee i 0.6 to 1.80mm (0.02 - 0.07 in.)
Toe-out included angle ........cccuvvveiiiiiiiieiee e 0°5’ to 0°15’
Camber angle ... 0° NOTE:
Castor angle ........ooueiiiiiiii 4° Check at
Swivel pin inclination StatiC ... 8° kerbweight
SUSPENSION
Type:
Al SUSPENSION ..ttt Variable rate air springs controlled by an ECU giving 5

height profiles. Automatic self levelling. Automatic
standard and low profiles. Driver selected access, low
and high profiles.

Lateral location of axle by Panhard rod.

FrONT ..o Fore and aft location by two radius arms.
Lateral location of axle by a Panhard rod.

REAN e Fore and aft movement controlled by two trailing
arms.

Lateral location of axle by a Panhard rod.

SHOCK ABSORBERS

I3 1= P PRSURPR Telescopic, double-acting non-adjustable

AIR CONDITIONING

SYSIEM i ————— CFC free expansion valve system
Compressor

VB UP 10 9TMY i Sanden TRS105N

V8 from 99MY and diesel .........cccvvvveeveeeiiiiiiiiiinne, Nippon Denso 10PA17

INFORMATION | 15




GENERAL SPECIFICATION DATA

04

NEW RANGE ROVER

BRAKES

Front service brake
Caliper
Operation
Disc
Disc diameter
Disc thickness
Wear limit
Disc run out maximum
Pad area
Total SWEPL ArEa....cccoviviiiieiiiiiie e
Pad minimum thickness

Rear service brake
Caliper
Operation
Disc
Disc diameter
Disc thickness
Wear limit
Disc run out maximum
Pad area
Total SWEPL ArEa....cccoievieiieiiiiiie et
Pad minimum thickness

Parking brake
TP e

Anti-lock brake system
ManUfaCIUrEr/tyPe ......oocuveeeeiiiieee e
ABS control
System split
Power source
Power storage
Maximum boost pressure
Reservoir

Electronic traction control

Type
ETC control

Lucas Colette, single sided, two piston
Power hydraulic, self-adjusting
Reverse ventilated, outboard

297.2 mm (11.7in.)

25 mm (1in.)

22.0 mm (0.87 in.)

0.15 mm (0.006 in)

64.9 cm? (10 in?) per pad

844 cm? (130.8 in?) per disc

2 mm (0.08 in.)

Lucas Colette,single sided, single piston
Power hydraulic, self-adjusting

Solid, outboard

304.0 mm (12 in.)

12.6 mm (0.5 in.)

11.7 mm (0.46 in.)

0.15 mm (0.006 in)

34.4 cm? (5.33 in?) per pad

798 cm? (123.7 in?) per disc

2 mm (0.08 in.)

Mechanical-cable operated drum brake on the rear
of the transfer gearbox output shaft

254 mm (10 in.)

70 mm (2.75in)

Wabco/power hydraulic - 4 channel, 4 wheel sensed
integrated anti-lock brake system.

Microprocessor based ECU

Front/rear

Electrically driven pump

Hydraulic accumulator

180 bar

Built in low fluid warning. Supplies clutch hydraulic
system

Integrated with ABS system
Integrated with ABS ECU
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GENERAL SPECIFICATION DATA

ELECTRICAL
SYSTEIM i 12 volt, negative ground
Battery
MBKE: .o Land Rover Parts and Equipment maintenance free
Type:
NV e 072, 72 amp/hr
DIESEI ..o 664, 107 amp/hr
Alternator
Make and type
V8 up to 99MY and diesel .........eeeveveeeeiiiiiiiiiiiie, Magnetti Marelli A133, 100A, 105A or 120A
V8 from 99MY ... Bosch NC90/150, 150A
Fuses
TP e Autofuse (blade type) blow ratings
to suit individual circuits
Horns
MBKE/EYPE ..o Klamix (Mixo) TR99
Starter motor
Make and type:
VB ENQINE ..ooiiiiiiiiii ettt Bosch 331.303.006.808 pre-engaged
DieSel ENQINE ...covvieiiiiiec e Bosch 0.001.362.092 pre-engaged
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REPLACEMENT BULBS

BULB LOCATION TYPE

Exterior:
Dip/main headlamps ........ccccooceiiiiiiiiieeieee e 12V - 60/55W (Halogen)
Inboard main beam headlamps............cccoccieeernnnn 12V - 55W (Halogen)
Front fog 1amps ... 12V - 55W H3 (Halogen)
SIdelamMPS ... 12V - 5W capless
Tail [AMPS .o 12V - 5W capless
Rear fog lamps .......coooiiiiiiii e 12V - 21W bayonet
Reverse lamps ... 12V - 21W bayonet
SLOP 1aMPS .o 12V - 21W bayonet
Direction indicator lamps .........cccccooviiiii e 12V - 21W bayonet
Side repeater 1amps ........ccceeeeiiiiieiei 12V - 5W capless
Number plate [amps ........ccccovviiiieii e 12V - 5W capless

Interior:
Front interior roof 1amps .........ccccceeviiiiii i 12V - 10W 'Festoon’
Map reading lamp ........ccocceiiiiiieni 12V - 5W capless
Rear interior roof 1amps ..........cooceiiiiiiiine 12V - 5W 'Festoon’
Map reading lamp ........ccocceeiiiieen 12V - 5W capless
Puddle [amps ......ceevieii 12V - 3W capless
GloveboX [amp ....oooveeeieiii 12V - 5W 'Festoon’
Vanity mirror [amp .......ccoeeeeiiiiieeiee e 12V - 1.2W 'Festoon’
Rear footwell 1amp ........ccccoeiviiiii e 12V - 5W 'Festoon’
Load space lamp .......coooieiieiiiiiiiee e 12V - 10W 'Festoon’
Clock illumination ............cceeeeiiiiieiiiiee e 12V - 2W bayonet
Cigar lighter illumination ...........ccccceeiviiieee e 12V - 1.2W capless
Auxiliary switch illumination ............cccccceeviiiiniinne 12V - 0.2W capless
Auxiliary switch warning lamp .........ccccccviiiniennnn 12V - 0.2W capless
Heater/air conditioning graphics illumination ........... 12V - 1.2W capless

Instrument panel:

Instrument panel illumination .............ccccoviieeeenne 14V - 3.4W T10 bulb/holder unit
Warning 1amps ... 14V - 1.4W T5 bulb/holder unit
LCD background ..........ccccceeevniieiieniiiiiee e 14V - 1.4W T5 bulb/holder unit

NOTE: The correct specification Toshiba bulbs must be used in the instrument panel to ensure the
A correct level of illumination.

CAUTION: The fitting of new bulbs with wattages in excess of those specified will result in damage
& to vehicle wiring and switches.
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VEHICLE WEIGHTS AND PAYLOAD

When loading a vehicle to its maximum (Gross Vehicle Weight), consideration must be taken of the vehicle kerb
weight and the distribution of the payload to ensure that axle loadings do not exceed the permitted maximum
values. It is the customer’s responsibility to limit the vehicle’s payload in an appropriate manner such that neither
maximum axle loads nor Gross Vehicle Weight are exceeded.

GROSS VEHICLE WEIGHT

Petrol Models

Front AXIe .....cooevviiiiiiiiiiie, 1320 kg (2910 Ib)..............
Rear AXle ..o, 1840 kg (4056 Ib).............
Total .ooeeiiiiiiiieie e 2780 kg (6129 Ib)..............

Maximum Payload 603 kg (1329 Ib)

EEC KERB WEIGHT AND DISTRIBUTION
4.0 Litre Manual
EEC Kerb Weight

Front Axle
Rear Axle

2090 kg (4607 Ib)
1095 kg (2414 Ib)
995 kg (2193 Ib)

2.5 Diesel Manual

EEC Kerb Weight
Front Axle
Rear Axle

2115 kg (4662 Ib)
1110 kg (2447 Ib)
1005 kg (2215 Ib)

Ib) driver.

> b

countries.

>

total vehicle weight.

Diesel Models

1320 kg (2910 Ib)
1840 kg (4056 Ib)
2780 kg (6129 Ib)
596 kg (1314 Ib)

4.0 Litre Automatic 4.6 Litre Automatic
2100 kg (4629 Ib)
1100 kg (2425 Ib)
1000 kg (2204 Ib)

2220 kg (4894 Ib)
1165 kg (2568 Ib)
1055 kg (2325 Ib)

2.5 Diesel Automatic

2130 kg (4695 Ib)
1120 kg (2469 Ib)
1010 kg (2226 Ib)

NOTE: EEC KERB WEIGHT is the minimum vehicle specification plus full fuel tank and 75 kg (165

NOTE: GROSS VEHICLE WEIGHT is the maximum all-up weight of the vehicle including driver,
passengers, and equipment. This figure is liable to vary according to legal requirements in certain

NOTE: MAXIMUM ROOF RACK LOAD (including weight of rack) 75 kg (165 Ib) must be included in
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VEHICLE DIMENSIONS

mm inches
Overall [ENgth ......ocueiiiii e 4713 185.6
Width excluding door Mirrors .........cccccevviiveeeeinniieee e 1853 73.0
Width including door Mirrors .........ccccceviiiieneeiniiieee e 2228 87.7
Overall height at standard profile ............cccocoeeiiiiinnns 1817.5 71.6
WHhEEIDASE ... 2745 108.1
Track:
FrONT .. 1540 60.6
REAI ...t 1530 60.2
Turning circle between kerbs .........ccccccviiiiiiniinc e 11.9 m (39 ft)
TYRE PRESSURES
Normal on and off-road use. All speeds and loads
Front Rear
DA e 1.9 2.6
IDF/IN? e 28 38
KOFICM? oo 2.0 2.7

2 NOTE: Check pressures with tyres cold

WARNING: After any off-road driving, tyres and wheels should be inspected for damage,
A particularly if high cruising speeds are subsequently to be used.

WHEELS AND TYRES

Wheel type and SiZe ........cccuvveeeieiiie e, Alloy 7.00J X 16 (use with 235/70 tyres)
Alloy 8.00J X 16 (use with 255/65 tyres)
Alloy 8.00J X 18 (use with 255/55 tyres)

WARNING: All vehicles are fitted with tubeless alloy road wheels as original equipment. Note that
A these wheels DO NOT accept inner tubes and tubed tyres MUST NOT be fitted.
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ENGINE TUNING DATA

ENGINE - 4.0 V8
T P e 4.0 Litre V8
FIriNg OFder ..o 1-8-4-3-6-5-7-2
Cylinder Numbers
Left DANK .....ooeieie 1-3-5-7
RIght DANK .....oooiiiiiiiii e 2-4-6-8
No 1 Cylinder oCation .........cccceeeviiiieeeiiiiieee e Pulley end of left bank
Spark plugs
Make and type
UP t0 9IMY .o Champion RN11YCC
From 99MY ... Champion RC11PYB4
Gap
UP t0 99MY i 0.90 - 1.00 mm 0.035-0.040 in
From 99MY ..o 1.00 +0.05 mm 0.040 +0.002 in

2 NOTE: Do not attempt to adjust the gaps of RC11PYB4 spark plugs.

Valve timing Inlet Exhaust

(0] o= o PR 28°BTDC 66°BBDC

ClOSES ..ttt 77°ABDC 39°ATDC

Idle speed - controlled by Engine Management System

UP 0 9IMY o 700 = 20 rev/min

From 99MY .. 660 rev/min

Base idle Setting .....ccoocvveiiiiiiiiee e Not adjustable (idle air control valve position checked

via TestBook)

CO at idle (vehicles without heated oxygen sensors)

UP 10 99MY oottt 1.0-2.0%
From Q9MY ..ot 05-1.0%
Calculated Load Value (CLV) - Engine fully warm, in neutral gear, with all loads off
ALIAIE e 2.8103.8%
At 2500 reV/MIN ..o 10% = 1%

Air mass flow at sea level - Engine fully warm, in neutral gear, with all loads off
ALIAIE o 20 £ 3 kg/hr
AL 2500 reV/MIN L..eeiiiiiiiiie et 60 = 3 kg/hr

INFORMATION
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ENGINE - 4.6 V8

Ty P et 4.6 Litre V8

FIriNg OFder ....uuviiiiiiiiie e 1-8-4-3-6-5-7-2
Cylinder Numbers

Left DaNK .....oeeeeiee 1-3-5-7

RIGht DanK .........ooiiiiiiii e 2-4-6-8

No 1 Cylinder [ocation ........cccuueeieeiiiieiii e Pulley end of left bank

Spark plugs
Make and type

UP 0 QIMY oot Champion RN11YCC
From 99MY ... Champion RC11PYB4
Gap
UP 10 9IMY oo 0.90 - 1.00 mm 0.035 - 0.040 in
From Q9MY ...oooiiiiiiiii e 1.00 +0.05 mm 0.040 +£0.002 in

2 NOTE: Do not attempt to adjust the gaps of RC11PYB4 spark plugs.

Valve Timing Inlet Exhaust
Up to 99MY
OPENS oottt 14°BTDC 64°BBDC
ClOSES it 70°ABDC 20°ATDC
From 99MY
OPENS oottt 28°BTDC 72°BBDC
ClOSES it 64°ABDC 20°ATDC

Idle speed - controlled by Engine Management System

UP 10 QIMY ot 700 %20 rev/min
From 99MY ..o 660 rev/min
Base idle Setting ..o Not adjustable (idle air control valve position checked

via TestBook)

CO at idle (vehicles without heated oxygen sensors)
UP t0 99MY et 1.0-2.0%
From 9OMY ..ot 05-1.0%

Calculated Load Value (CLV) - Engine fully warm, in neutral gear, with all loads off
AL Lo 2.810 3.8%
AL 2500 reV/MIN ..oeviiiiiiiiie et 10% 1%

Air mass flow at sea level - Engine fully warm, in neutral gear, with all loads off
ALTAIE e 20 kg/hr £ 3 kg\hr
AL 2500 FeV/MIN cooeeiiiiiiiieeeee e 61 kg\hr £ 3 kg\hr
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ENGINE - BMW DIESEL

ENGINE

Firing order

Injection timing at TDC, No.1 cylinder ............ccoccveveennnee

Timing marks:

Valve

HMING oo

INJECTION TIMING c.eviiieiiiiiee e

Maximum governed speeds:
Full load (speed cut-off starts) ........cccccceeeeiiiiiinnneee.
No load (flight speed) .......ccccoviiiiiiiiiiie
[dle Speed .....oooiiiiiiii

INJECTION PUMP

Make/type:

Digital Diesel Electronic Control - DDE ..............cccceeeenneee

Direction of
INJECTOR

Make/type
Stand

0] 7= 1 110] o HUTT

S

AT e

NOZZIE TYPE oottt
Opening (injection) pressure
MiNIMUM PreSSUIe .....cooiviieeiiiiee et
MaXiMUM PrESSUIE .......veieiirieaiieeaiieeeeiieeeaeieeeseeens
Maximum pressure deviation ...........ccccceevvvveeeeennnn
Needle lift Sensor in N0.4 INJECLON .........ccovvvvveeiiiiiireene

HEATER P

Make/type

LUGS

Temperature after 5 seconds of operation .......................

Resistance

AL 20 °C oo

TURBOCHARGER

Make/type

2.5 Litre turbocharged diesel, indirect injection engine
with intercooler

1-5-3-6-2-4

0.95 +0.02 mm lift 0.04 +0.0008 in lift

Slot for pin in flywheel

Dial gauge inserted into pump

4400 rev/min

4950 + 150 rev/min
750 +50 rev/min

Bosch rotary R515 type with electronic control of fuel
and timing. Constant pressure delivery valves.

Clockwise, viewed from drive end

Bosch KCA21S 71

DN O SD 300

140 bar 2030 Ibf/in?
160 bar 2320 Ibf/in?
10 bar 145 Ibffin?

Bosch KCA 21 S 76

Beru, probe type, 12 volts
800°C
0.4 - 0.6 Ohms

Mitsubishi/TDO4 - 11G4
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TORQUE VALUES

Description Nm Ibf.ft

10 - MAINTENANCE

Road Wheels ........c..oooiiiiii e 108 80
SPArK PIUGS ..o 20 15
Air suspension air reservoir drain plug .........cccceeeeeeeeinnnnne 70 52
Sump drain plug - BMW diesel

SIML2 e 25 18
S22 60 44
Sump drain plug - V8 petrol up to 99MY ... 45 33
Sump drain plug - V8 petrol from 99MY ..........cooiiiiineen. 32 24
Automatic gearbox oil drain plug ..........ccccuviiiie. 15 11
Automatic gearbox oil filler / level plug .........cccceeeeiiiiinnns 30 22
Manual gearbox oil drain plug ........ccccceeeeiiiiiiiiiiiiieieneeeenn, 30 22
Manual gearbox oil filler/level plug ..o, 30 22
Transfer gearbox oil drain plug ..o 30 22
Transfer gearbox oil filler/level plug .........cccceeeviiiiriinnie. 30 22

12 - ENGINE - BMW DIESEL

Adaptor DA 102-85 to No. 1 glow plug location ............... 20 15
Glow plug to cylinder head ............ccuvvveeeiiiieiii 20 15
Feed wires to glow plugs .......ccuvviiiiiiiieiieceeee e 4 3

* Camshaft cover DOILS .........cceeveiiiiii 15 11
+ Crankshatft pulley hub bolt:

S StAGE L e 100 74
- Stage 2 - Tighten further ...........ooooiii 60° 60°
- Stage 3 - Tighten further ...........oooociiii 60° 60°
- Stage 4 - Tighten further ... 30° 30°
Damper and pulley to hub bolts ...........cccoooiiii, 23 17
Pulley to water pump bOItS .........oeeieiiiiiiiiiieeee, 10 7
Crankshatft rear oil seal to cylinder block:

SMB DOIES oo 10 7
SMB BOIES oo 22 16
Manual gearbox harness bracket bolt ................cccccceee. 6 4

+ Propeller shaft flanges nuts and bolts ........................... 48 35
Engine mounting NULS .........ccceiiiiiiiiiiiie e 45 33
Manual gear lever boltS ........cccuvviiieiiiieeen 25 18
Pipes to air conditioning compressor bolts ............cccco...... 23 17
Pipes to air conditioning coNdenser .............ccccuvveveeeeenenn. 15 11
Feed hose to PAS pump union ........ccccccoeviiiiiiiiiiieeneneenn. 30 22
Pipes to gearbox 0il COOIEr ...........eceeviiiiiiiiiiiiiiiiieeeeee, 30 22
+ Flywheel to crankshaft bolts - manual gearbox ............. 105 77
+ Drive plate to crankshaft bolts - automatic gearbox ...... 120 88
Front cover to cylinder block bolts ..., 10 7
Steering pump bracket to front cover / cylinder

BIOCK DOILS ... 22 16
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+ * Cylinder head bolts:

-Stage 1 - TIGhtEN 10 ..eevveiiiiiieieiei e
-Stage 2 - SIaCKeN ......vuviiiiiiiee
-Stage 3 - TIGhtEN 10 ...evveiiieiieiiieiieee e
- Stage 4 - Tighten further ...
- Stage 5 - Tighten further ...
-Stage 6 - RUN eNGINE ....ooevviiiiiiiiiiiiieeeee e
- Stage 7 - AlIoW t0 COOl ....ooeveeiiiiiiiiiiiieeeeee e
- Stage 8 - Tighten further ...........oooociii
Cylinder head to timing cover nut and bolts:

SIMB e

Camshaft cover blanking plate boIts ...........cccoooiiiiiiinneen.
Drive belt tensioner plug ........cccvveieeiiiieiiineeeeee
+ Camshaft sprocket bolt:

-Stage 1 - TIGhtEN 10 ..euvviiiieieeiiieiiieeee e
- Stage 2 - Tighten further ...........oooooiii
Turbocharger to exhaust manifold bolts ...........................
Pipes to engine 0il COOIEr ..........uuuviiiiiiieiiiiiiiieeeeeeeeen
OIlfItEr DOIL ...
Oil filter head to cylinder block bolts .........ccccccoviiiiiiiinnee.
Oil pUMP DOIES .
Oll pick-up strainer boltS ..o
Oll pressure SWItCh ...
Oil sump to cylinder block bolts:

SIMB 8.8 .

OIl PUMP COVEN SCIEWS ...coeiieeeiieiiiiiiiiieee e
Oil sump drain plug:
M2 e

Fuel injection pump sprocket NUt ...........cooooiiiiiiiiiieeneneenn.
Timing chain tensioner access plug .......ccccveeeeeiieieeninnnne
Camshaft bearing cap nuts:

SIMB e

+*Main bearing cap bolts:
S StAGE L e
- Stage 2 - Tighten further ...........ooociiii
Ol COOING JELS .
+ Reinforcing plate bolts:
S M

59

180°

37

90°

90°

25 mins

90°

11
15
16
15

15
35°
33
22
24
16
16

30

15
15

18
44
37
30

11
15
15

50°

16
32
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TORQUE VALUES

Cylinder block coolant drain plug .........ccccceeeeeiiniiiiiiiinnee.
+*Big-end bearing cap bolts:

S StAGE L e
S StAGE 2 e
- Stage 3 - Tighten further ...........oooooiii

+ New nuts/bolts must be fitted
* Tighten in sequence

12 - ENGINE - V8 PETROL

Alternator mounting bracket to engine bolts......................
Camshaft drive gear bolt ...
Coolant rail to inlet manifold bolt ...
Crankshaft pulley Dolt ...
Water pump pulley DOIS ...,
Hub aligner to crankshaft Allen screws

- automatic gearboX ...
Drive plate clamp ring bolts - automatic gearbox .............
Flywheel to crankshaft bolts - manual gearbox ................
Manual gearbox harness bracket bolt ................cccccceee.
+ Propeller shaft flanges nuts and bolts ...........................
Engine mounting NULS ...
Manual gear lever boltS .........ccuvviiieiiiieee e,
Pipes to air conditioning compressor bolts ............cccco......
Pipes to air conditioning coNdenser ............ccccuvveeeeeeenenn.
Feed hose to PAS pump union ........ccccccoeviiiiiiiiiiieeeeeeenn.
Pipes to engine 0il COOIEr ..........uuuiiiiiiiieiiiiiiiiiiieeeeeeen
Gearbox cooler pipes to LH engine mounting bracket
BOI .
Pipes to gearbox 0il COOIEr ...........oeeeviiiiiiiiiiiiiiiiieeeeee,
Fuel pipe to fuel rail union ...........ccccceieiiiiiiii,
Camshatft position sensor to timing cover bolt..................
Oil pressure switch to timing CoOVer ..........ccccccovviiiiiinnnn.
Water pump to timing cover bolts ............ccccccnis
* Timing Cover DOIS ...,
Camshatft position sensor multiplug bracket bolts ............
* Cylinder head bolts:

S StAGE L e
- Stage 2 - Tighten further ...........oooooii
- Stage 3 - Tighten further ...........oooooiic
Oil cooler pipes to front COVEr ........cccveeeeiiiieeiiiiiiiiiiee,
Auxiliary drive belt tensioner bolt - up to 99MY ................
Auxiliary drive belt tensioner bolt - from 99MY .................
Auxiliary drive beltidler pulley bolt .............ccccccciis
Auxiliary drive belt cover bolts ...,
Oll filter head adaptor ...........ccooviiiiiiiiiiiieee e
Oil pick-up strainer boltS ...
Oil pick-up strainer to main bearing cap nut......................
+ Engine mounting flange Nuts ...........cccccceeeeiiniiiiiiiinee,
Engine rear mounting to gearbox bolts ............................

18

15
70°

30
37
16
200
16

63
33
59

35
33
18
17
11
12
22

13
22
12

11
16
16
16

15
90°
90°
11
37
33
37
13

18
33
33

DATA, TORQUE & TOOLS




OB TORQUE VALUES

NEW RANGE ROVER

Crossmember to ChassSiS .........ccovveeeiiiiieee e 45
+ Gearbox mounting to crossmember nuts/bolts ............. 45
Rear engine mounting to gearbox bolts ........................... 45
Rocker cover to cylinder head bolts - up to 99MY:

SEAGE L. 4
SEAGE 2 . 8
Stage 3 - re-torque t0: ...oooeeeeeeeeeeeeeeeeeeeeeeeee 8
+ Rocker cover to cylinder head bolts - from 99MY:

SEAGE L. 3
SEAGE 2 . 7
* Rocker shaft to cylinder head bolts ..........ccccccceeiiiiinnns 38
* Oil sump to cylinder block nuts/bolts ..........ccccceeeiiiinns 23
Oil sump to bell housing bolts ..........ccceeiiiiiiiiie 45
Oil sump drain plug - Up t0 9IMY .....eriiiiiiiiiiiiiiiie 45
Oil sump drain plug - from QOMY .......ccccoiiiiiiiiiiiiiiiiiiee, 32

+ New nuts/bolts must be fitted
* Tighten in sequence

17 - EMISSION CONTROL

SAl control valve to engine manifold bracket bolts........... 10
Vacuum reservoir to mounting bracket bolt..................... 10
SAl pump rubber mountings ..........ccoc 10
SAIl pump to mounting bracket NULS .........cccccoeviiiiiiiinnnee. 10
SAl air injection pipe UNIONS .........ccuvviiiiiiiiiee e 25

19 - FUEL SYSTEM - BMW DIESEL

Fuel injection pump flange Nuts ..........ccccoiiiiiiiiiiennnn. 22
Rear support Dolt ... 22
Fuel injection pump access hole bolt .............ccccceeeeeeenn. 25
High pressure pipes to fuel injection pump unions ........... 20
High pressure pipes to injectors unions ...........cccccceeveeeen.. 20
Air suspension drier to air cleaner bolt ................ccccoenie 8

Engine coolant temperature SeNSOor ............ccccuvvveeeeeeeeenn. 18
Crankshaft position sensor to bracket bolt ....................... 8

Fuel feed pipe to fuel injection pump and filter union ....... 14
Glow plugs to cylinder head ...........ccovvveeeiiiiiiiiinii 20
Feed wires to glow plugs NULS ..., 4

+ Sprocket to fuel injection pump NUt ..........coooeiiiiiiinneee. 50
Fuel return pipe to fuel injection pump .........cccccvvveeeneneenn. 25
Adaptor to fuel filter ... 10
Fuel filter hollow DOIt ..o 14
Fuel injectors to cylinder head .............cccooviiiiiiiiiennnnn. 65
Air intake sensor to inlet manifold ............ccccccooviiieene 14
Throttle position Sensor bOItS ... 5

Turbocharger to exhaust manifold bolts ........................... 45
Oil feed pipe to turbocharger banjo bolt ........................... 25
Fuel feed and return pipes to tank unit..............cccccceeeeeen. 16

+ New nut must be fitted

33
33
33

o W

2.2
5.2
28
17
33
33
24

i I NN

16
16
18
15
15

13

10
15

37
18

10
48
10

33
18
12
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19 - FUEL SYSTEM - V8 PETROL

Intake air temperature sensor to air cleaner..................... 8
Air suspension drier to air cleaner bolts ...............ccconne 8
Camshatft position sensor to timing cover bolt.................. 8
Engine coolant temperature sensor to manifold ............... 20
Crankshaft position sensor to cylinder block

adaptor plate boltS ...........ooeiiiiiiii 6
Fuel pressure regulator to fuel rail bolts ........................... 10
Ignition coil bracket to inlet manifold nuts...............c......... 8
Fuel feed pipe to fuel rail union ...........ccccooeviiiiiiiiieennennnn. 16
Ram housing to inlet manifold bolts ..., 24
Fuel temperature sensor to fuel rail ..............ccccovieein. 17
Heated OXYJgEN SENSON .......occuiiiiiiiiieee e 20
Spark plugs to cylinder head ............cceeeveiieiiiiiiiiiii 20
Fuel rail/ignition coil bracket to manifold nuts.................... 8
Throttle position sensor clamp plate bolts ........................ 2
RH knock sensor to cylinder block ..., 16
Fuel pressure regulator bolts .........ccccccoiiiiiiiiiiiiiieennnnn. 10
Stepper Motor DOIS ... 2
Idle air control POIES .........coeeviiiiiiiii e 23
Water jacket to plenum chamber bolts ...................co. 13
Throttle linkage bracket to plenum chamber bolts............ 8
Plenum chamber to ram pipe housing bolts ..................... 24
Throttle potentiometer to stepper motor bolts .................. 2
Fuel hoses to filter ........covvveiiiiiee e 20
Fuel feed and return pipes to tank unit..............cccccceeeeeee. 16
Fuel spill return pipe to tank ..........ccccooeiiiiiiiiiiiiiiiiceeeeen, 16
Fuel feed pipe to filter ... 20

26 - COOLING SYSTEM - BMW DIESEL

Radiator drain plug ... 6

Oil cooler pipes to radiator - manual gearbox .................. 30
Water pump bolItS ..o 10
Pulley to water pump bOItS .........oeeieiiiiiiiiiieeeee, 10
Fan to coupling bolts ... 10
Viscous coupling to water pump .........occceevieieeeneeeenennnee 40
Thermostat housing to front cover bolts ........................... 10
Coolant connecting pipe to front cover bolt ...................... 10

26 - COOLING SYSTEM - V8 PETROL

Radiator drain plug ..o 6

Fan to coupling bolts ... 24
Fan assembly to water puUMpP ........ccccceeeeiiniiiiiiiiiieeeeeeenn 56
Water pump bolItS ..o 22
Pulley to water pump bOItS .........ooeeeiiiiiiiieeee, 22

12
18
13
15
15

15
12

15

10

18
15
15
12
12
15

N

NN®NNNN e

18
41
16
16
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30 - MANIFOLD AND EXHAUST SYSTEM - BMW
DIESEL

* Exhaust manifold to cylinder head nuts .........................
Turbocharger to manifold bolts ..............ccccois
Coolant connecting pipe to front cover bolt ......................
Front pipe to turbocharger nuts:

S StAGE L e
- Stage 2 - Slacken 2.5 tUrns ...
* Inlet manifold to cylinder head nuts ..........cccccceeeiiiinnis
Intermediate exhaust pipe flange nuts ............ccccccceeeee.
97MY on:

Tail pipe flange to intermediate pipe flange nuts...............

* Tighten progressively working from centre outwards

30 - MANIFOLD AND EXHAUST SYSTEM - V8
PETROL

* Exhaust manifold to cylinder head bolts ........................
Outer heat shield DOItS ...
RH shock absorber top mounting bolt ...............ccccceeeee.
Front exhaust pipe to manifold nuts - up to 99MY ............
Front exhaust pipe to manifold nuts - from 99MY ............
Front exhaust pipe to intermediate pipe nuts ..................
+ Gearbox cross member to chassis nuts and bolts ........
+ Gearbox mounting to cross member flange nuts ..........
* Inlet manifold to cylinder head bolts:

Ignition coil bracket to inlet manifold nuts...............c.........
Fuel feed pipe to fuel rail union ...........ccccooeviiiiiiiiieennnnnnn.
Inlet manifold to cylinder head bolts:

- Stage 1 - Tighten gasket clamp boltS ............coeeiiiinnee.
- Stage 2 - Tighten manifold bOItS ...........ccccccciiiiiiiinnnnn.
- Stage 3 - Tighten manifold bOItS ...........ccccccoiiiiiiiinnnnn.
- Stage 4 - Tighten gasket clamp boltS ............cooeiiiinnee.

97 MY on:

Heated oxygen sensor to front pipe ...........cccccvvvveieeeeennenn.
LH to RH tail pipe clamps .........cccveeeiiiieiiiniiiiiicceeeen
Tail pipe flange to intermediate pipe flange nuts...............
RH tail pipe to LH tail pipe NUt ..o,

+ New nuts/bolts must be fitted
* Tighten in sequence

16
33

10

16
18

18

40

63
37
22
18
33
33

0.5

37
12

15
48
18
48
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33 - CLUTCH - BMW DIESEL
Cover to flywheel bolts:

SIMB B8 24
SMB L0.9 34
Clutch housing bolts:

S M8 e 27
S IMILO e 51
M2 e 86
Slave cylinder to clutch housing bolts ...........c.coooiiiineee. 45

33 - CLUTCH - V8 PETROL

Cover to flywheel bolts ... 40
Clutch housing DOItS ... 40
Slave cylinder to clutch housing bolts ...........c.coooiiiinee. 45

37 - MANUAL GEARBOX - R380

Bell housing extension to gearbox bolts ................cccc.... 45
Clutch release bearing spigot boltS ........cccccceeviiiiiiiiiinne. 18
Transfer gearbox to gearbox bolts ............ccccceeeeiiiiiinnnis 45
Gearbox to bell housing bolts ... 45
+ Propeller shafts to transfer box drive flanges

NUES oot 48
Gear [ever DOMS .........oooviiiiiiii e 25
Selector remote housing to gearbox bolts......................... 25
Pipes to 0il COOler UNioNS ..........cccceeveeeeeiiiniiieeeeeee e 22

+ New nuts must be fitted

41 - TRANSFER GEARBOX

Ratio motor to transfer gearbox bolts ...........cccccvveeeeennnnn. 10
+ Front and rear output shaft flanges Nyloc nut ............... 148
+ Propeller shaft flanges NutS ...........ccceeeeiiiiiiii 48
Transfer gearbox to gearbox bolts ............ccccceeeiiiiiiinnis 45
Gear [ever oIS ........cooovviiiie 25

+ New nuts must be fitted

18
25

20
38
63
33

30
30
33

33
13
33
33

35
18
18
16

109
35
33
18
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44 - AUTOMATIC GEARBOX - ZF

Ol drain PIUG ..o
Oil filler /1evel plug .......ccceveieiiiiiiiee e
Extension housing bOIES .........ccuviiiiiiiiiiiieeee
Parking pawl guide TOrX SCreW .......cccccceeviviiiiiiiiiiieeeeeenn.
Breather pipes to gearbox bolts .........ccccooiiiiiiiiiicnn,
Intermediate plate Allen plugs (M14) .........oooiiiiiieenennenn.
Intermediate plate Allen plugs (M20) .........occciiiiieeenennnn.
Fluid pump to intermediate plate bolts ..............cccccceeee.
Oil cooler adaptors .......cceeieieeaiiniiiiee e
Valve block to gearbox bolts ...
Lock-up solenoid valve, retaining fork Torx screw ...........
Lock-up solenoid valve assembly to valve body Torx
SCIEWS ...t iutteeeteee sttt e ettt e ettt e e sabe e e ssbe e e s bbeesbneeannbeeesnreeea
Pressure regulator to valve body Torx screws .................
Fluid filter to valve block boItS ...........ccccooviiiiiiiii
Ol pick-up tube bOIt .......coooieiiiii
Fluid pan to gearbox bolts ...,
Oil filler tube to fluid pan (Up to 99MY) ....coeverriiiiiiiiiiiiien,
Snubber bar to crossmember (from 99MY) .........cccvvveeee.
Transfer gearbox to gearbox bolts ............cccceeeeiiiiiinni.
Gearbox to engine bolts ..o
Fluid cooler pipe unions ..........ccueeeeiiiiieiiiiniiiieeeeeee
Gearbox mounting assembly bolts ...........cccccciiiiiinnnnn.
+ Propeller shafts to transfer box output flanges nuts ......
Torque converter to drive plate bolts - from 99MY ...........

+ New nuts must be fitted

47 - PROPELLER SHAFTS

+ Front propeller shaft NULS ...
+ Rear propeller shaft to differential drive flange nuts ......
Rear propeller shaft to brake drum nuts ............cccccceee.

+ New nuts must be fitted

51 - REAR AXLE AND FINAL DRIVE

Axle to trailing arms:

-M212 nuts and DOILS ........ooeiiiiiiiii
- M16 nuts and bolts - 8.8 Grade ..........ccccceeeeiiiiiiiiiiinenn.
- M16 nuts and bolts - 10.9 Grade .........cccccceeeriiiiniinnnnnn.
Trailing arms to chassis bOItS ...
Shock absorbers to axle NULS ..........cceveeeeiiieiin
Panhard rod to axle bolt ...........cceeeeeiiiiiii
+ Propeller shaft to rear axle NULS .........ccccceeeeiiiiiiiiiiinnee.
Differential to axle case NULS .........ccccceeiiiiiiiiiiiiiiieeeneeeenn,
Differential drive flange:

= NUt (10 1997.5 MY) oeeiiiiieiiitie et
- Bolt (1997.5 MY ONWArdsS) .....cooviiiieiiiiiieeiee e
Mass damper to rear axle DoltS ...........ccccoovviiiiiiiiinn.

+ New nuts must be fitted

35
35
35

92
118
177
118
33
148
35
30

100
74
33
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TORQUE VALUES

54 - FRONT AXLE AND FINAL DRIVE

Differential to axle case NULS ..........ccccceeviiiiee e 40
+ Propeller shaft to differential NULS ............cccoovviiiiiiinnnee. 48
Radius arms to axle nuts and BOItS ............cccccovviiieenne 125
Radius arms to chassisS NULS ...........cccceeviiiieeeeiniiene e 160
Shock absorbers to axle NULS ..........ccceeeiiiii e 45
Air spring securing pin retaining bolts .............cc.cccccoei. 20
+ Propeller shaft to front axle NUtS .........ccccceeiiiiiiiiiiinnee. 48
Track rods to steering knuckles nuts ..........ccccccceeeeiininnns 50
Panhard rod to axle bolt ...........cccoovviiiieiiii e 200
Drag link to steering knuckle nut ............c.ooooiiiiiiieennnnn. 50
Brake calipers to steering knuckles bolts .............cccccee... 220
Mass damper to front axle bolts ...........cccovviiiiiiiicnnn. 45

+ New nuts must be fitted

57 - STEERING
Fluid pipes to PAS pump:

SMIA 30
SIMLB 50
Feed hose to PAS pump union:

-BMW diESel ..o 30
VB POl .. 16
Track rod adjuster clamps nuts and bolts:

S8 MM i 22
SO MM e 47
Steering column to bulkhead boIts ..........ccccceiiiiiiiiiinnenn. 25
Steering column to pedal box nuts and bolts ................... 25
Steering column universal joints bOIts ..............oooiiiineee. 25
Drag link clamps nuts and bolts:

S8 MM i 22
SO MM e 47
Drag link to drop arm and swivel hubs

NUES @aNd DOIES ..o 50
Damper to drag link nut and bolt:

95 & 96 MY oo 125
97 MY ON e 50
Damper to chassis fiXing .......cccuvviieeiiiieiiieeee e 125
Feed hose to steering box banjo bolt ..............cccccceeeeeen. 30
Return hose to steering box banjo bolt ............................ 50
BlEEA SCrEW ...t 4
Steering box to chassis nuts and bolts ..............cccceevineee. 125
Drag link to drop arm NUL..........cuvviiiiiiiieeeiiieeeee e 50
PAS pump to bracket DoltS ..., 22
PAS pulley to pump bOItS ..........ovviieiiiiiiii, 22

30
35
92
118
33
15
35
37
148
37
162
33

22
37

22
12

16
35
18
18
18

16
35

37

92
37
92
22
37

92
37
16
16
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OB TORQUE VALUES

NEW RANGE ROVER

V8 petrol:
- PAS pump and compressor mounting bracket to

engine OIS ... 40
- PAS pump to mounting bracket bolts - up to 99MY ....... 18
- PAS pump to mounting bracket bolts - from 99MY ........ 22
- Pulley to PAS pump bolts ... 25
Steering wheel Dolt ... 33
Pad to steering wheel bOItS ..., 8
Track rods to steering knuckles nuts ..........ccccccceeeiininns 50
Road Wheel NULS ... 108
Composite link to axle nuts:

SIML2 e 125
SIMLB e 160
Composite link to chassis NUL............uvveieiiiieeiiiiie 160
PAS reservoir to radiator bracket bolt ................cccceee 10
PAS pipes to steering boX NUL ..o, 25

60 - FRONT SUSPENSION

Air hose to COMPressor UNION .......cooovviiiviiiiieeieeee e 7
Compressor to air supply unit NUES .........eveeenininiiiiinnnee. 2
Air reservoir to air bracket bolts ...........ccccovveiiiiiiineennne 25
Anti-roll bar rubber bush clamp bolts ..........cccccceciiiis 125
Anti-roll bar iNK NUES ... 125
Compressor air inlet filter ... 1
Air drier to bracket ..........covoiviiiiiii 12
Height sensor retaining bolts:

95 & 96 MY oo 12
SOT MY ON e 6
Height sensor link to radius arm nut .............ccccvveieeeeenenn. 8
Heat shield bracket/height sensor bolts ...............cccccoee. 6
Heat shield to bracket bOlts ............ccooveeiiiiii 6
Hub and drive shaft assembly bolts .............ccco. 135
Drive shaft NUL ... 260
Panhard rod to chassis nutand bolt................c..ccceeennne 200
Panhard rod to axle bolt ... 200
Panhard rod to axle securing bolt locking

PIALE SCIEW ...ttt 20
Radius arm to ChasSIS ........coocvvvieiiiiieee e 160
Radius arm to axle nut and bolt ..............occoeveiininennn 125
Shock absorber upper retaining bolt .................occcoiiie 125
Shock absorber lower retaining bolt ..............cccooiiiinnee. 45
Road Wheel NULS ... 108
Swivel hub upper joint to axle NuUt ...........ccccceeviiiiiiiiinneee. 110
Swivel hub lower joint to axle NuUt ...........ccccceeviiiiiiiiiinee. 160
Track and drag links to swivel hub nuts ..............ccccoone 80
Pressure switch to valve block ..........cccccoviiiiiiniiinecn 23
Solenoid coil to valve block SCrews ..........c.ccovveeeeiiiieeeenns 15
Front air spring to axle bolt .............cccccoiiii, 20
Air distribution box to body bolt ... 6
Air drier to air cleaner bolt ..........c.occeveiiii 3

30
13
16
18
24

37
80

92
118
118

18

15
18
92
92
0.75

Ao bhoO

100
192
148
148

15
118
92
92
33
80
81
118
59
17

15
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TORQUE VALUES

64 - REAR SUSPENSION
Height sensor to chassis bolts:

95 & 96 MY oo 12
SOT MY ON oo 6
Hub to axle case DOItS ...........ccveeiiiiie 65
Drive shaft NUL ... 260
Panhard rod to chassis nutand bolt...............c..cccceeenne 200
Panhard rod to axle bolt ...........cccoovviiiieiiii e 200
Panhard rod to axle locking plate screw ...........ccccccceeeeeen. 20
Shock absorber top mounting bolt ...........cccccccoiiiiiiinnnen. 125
Shock absorber lower mounting NUL ..........ccccooeviiiiiiinneee. 45
Road Wheel NULS ... 108
Trailing arm to chassis nuts and bolts:

SIMAZ 125
SIMLB s 160
70 - BRAKES

Parking brake shoe adjusting bolt ..............cccciiiiiieennn. 25
High pressure hose to pump banjo bolt ........................... 24
Pump/motor to mounting NULS .........ccceeeiiiiiiiiiiiiiiieeeeeen, 8
High pressure hose to booster unit banjo bolt.................. 24
Booster unit to pedal box bolts ............ccccoiii, 45
Brake pipes to booster unit UNIONS .............ocecvviiiiieeeennnn. 14
Front caliper to hub bolts ... 165
Flexible hose to front caliper banjo bolt ............................ 32
Rear caliper to hub bolts ..., 100
Flexible hose to rear caliper banjo bolt ................cccccoe.. 32
ECU to bracket DOIts ..........coocoiieeiiii 6
Front brake disc shield DOItS ...........ccccceviiiiiinni 8
Brake diSC SCreW .........ccvveeiiiiiiiieiiee e 25
Rear brake disc shield strap bolts ..............occciiiiin. 8
Rear brake disc shield boltS ............cccccevviiiiiie 8
Rear brake diSC SCreW ...........ccvveeiiiiiiieeiiieee e 25
Rear caliper DOItS ... 100
Front brake pads guide pin bolt............cccoooiiiiiiiiiien. 30
Road Wheel NULS ... 108
Rear brake pads guide pin bolts ...........ccoooiiiiiiiiien. 30
Propeller shaft to parking brake drum bolts....................... 48
PCRYV valve to valance bolts ...........cccccevvieiciiiiincc 8
Pipes to PCRV UNIONS ...t 14
Pump motor to valance NULS .........ccccceeeiiiniiiiiiiiiiiceeeeeen, 8
High pressure hose to pump banjo bolt ........................... 24
Reservoir bracket DOt ... 10

48
192
148
148
15
92
33
80

92
118

122

DATA, TORQUE & TOOLS

11



OB TORQUE VALUES

NEW RANGE ROVER

75 - SUPPLEMENTARY RESTRAINT SYSTEM

Crash sensor boltS ... 9
DCU DOIS ... 9
Driver’s air bag module to steering wheel bolts................ 9
Passenger’s air bag module to fascia Torx screws .......... 9
Side impact airbag NUES .........cooviiiiiiiiii e 55

76 - CHASSIS AND BODY

Front door hinge boItS ... 30
SHKEN DOILS . 22
Rear door hinge boltS ... 25
Chassis crossmember to chassis nuts and bolts ............. 45
Gearbox mounting to crossmember nuts ................cc....... 45
Front bumper valance Dolts ..o, 70
Rear bumper and support bracket bolts ............cccccceeee. 29
Rear bumper valance mounting bolts .............ccccccceeeeeen. 70
Road Wheel NULS ... 108
Pedal box to fascia bolt ............ccccovviiieiiii 25
Fascia to base of A’ POSt NULS .......ccoeeeeiiiiiiiiiiiiiiiieeeeeee, 25
Fascia to scuttle panel bolts ...........cccooiiiiiiiiiiiii. 25
Fascia to tunnel brackets NULS ...........ccccoveiiiieiiiinecn 25
Gear lever to gearbox remote boltS ........coeeeeiiiiiiiiiiinnnee. 25
Air conditioning pipes to TXV clamp bolt......................... 6
Seat belt top mountings - 'B’ and 'D’ posts bolts .............. 25
Front seat belt stalk DOIt ............coooviiiiiii 35
Front seat belt reel bolts - up to 99MY ..., 35
Front seat belt reel bolts - from 99MY ..........ccccviiviernnnn 32
Front seat belt upper anchorage bolt - up to 99MY .......... 25
Front seat belt upper anchorage bolt - from 99MY ........... 22
Front seat belt to seat mounting bolt - from 99MY ........... 32
Seat belt adjustable mounting to 'B’ post bolts.................. 25
Seat belt adjustable mounting to 'D’ post bolts ................ 25
Rear seat belt to seat pan bolt .............cccoooii, 35
Rear seat stalk to squab hinge bolt ................cccooc. 35
Rear seat belt to upper anchorage point nut .................... 25
Rear seat beltreel bolt ... 35
Rear seat squab to cushion bolts ...............ccccviiiiieenn. 45
Tailgate hinge bolts ..., 25
Tailgate support stays to body bolt .............cccccceiiiiiniis 22
Tailgate striker DOItS ..., 8
Wind deflector TOrX SCreWS ........coocvveiveiniirieee e 2
Sunroof guide assembly screws:

FroNt....oooo 3
REAI ..o 15
SUNroOf MOLOI SCTEWS ......vvvviiiiiiiieee it 2
Sunroof cable [0cator SCrews ...........occoeeeeiiiiieeee e 3
Sunroof to body DOItS ... 6
Sunroof tilt mechanism SCrews ..........cccccevviiieeeeiiiieeeenns 5
Sunroof panel NULS ... 5

AN

22
16
18
33
33
52
22
52
80
18
18
18
18
18

18
26
26
24
18
16
24
18
18
26
26
18
26
33
18
16

15

2.2
11
15
2.2
4.5
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TORQUE VALUES

78 - SEATS

Front seat fixXing boIts ... 29
Front seat slides to cushion frames bolts ......................... 30
Rear seat squab latch securing screws ...........cccccceeeeeeenn. 14
Rear seat front and rear retaining bolts ..............cccccceee. 29
Seat outstation - cushion pan to frame bolts .................... 29
Rear seat belt stalk to latch bolt ............c.cccoeviiiiinene 35
Rear seat latch to cushion and squab bolt ....................... 30

82 - AIR CONDITIONING

Compressor to mounting bracket bolts - V8 from 99MY .. 22
Pipes t0 CONAENSET .....cooiiiiiiiiiiieeee e 15
Pipes to compressor bolt ... 23

84 - WIPERS AND WASHERS

Headlamp wiper arm to spindle nut...............ccccveeeeeeeeenn. 9
Headlamp wiper motor securing NUt ............cccvveeeeeeeeeenn. 9
Screen wiper spindle housing to scuttle nuts ................... 11
Screen wiper motor securing bolts ..........cccccccoiiiiiinnnen. 7
Rear wiper arm to spindle NUt ........cccccoiiiiiiiiiiiiiiiieeee, 17
Rear wiper motor mounting bolts ...........c.oocciiiiiiieenennn. 7
Rear wiper motor spindle seal retaining nut ..................... 4
Front wiper arm to spindle NUt..........ccccooiiiiiiiiiiiieeee, 19

86 - ELECTRICAL

BMW diesel:
- Pulley to alternator NUL ... 50
- Starter motor securing nuts and bolts ............................ 48
- Clutch fluid pipe bracket lower bolt ................ooeiiiinnee. 86
V8 petrol:
- Battery lead to starter solenoid nut - from 99MY ............ 18
- Engine harness to alternator nuts - from 99MY

B+ terminal ........occoveeiiiiiie e 18

D+ terminal ........occveeeeiiiiiee e 5
- Engine harness to cylinder head bolt - from 99MY ........ 20
- Earth lead to alternator bracket bolt - from 99MY .......... 20
- Earth lead to RH front wing valance nut - from 99MY .... 10
- Pulley to alternator NUL ... 40
- Alternator to mounting bracket bolts ............cccooiiinnnee. 25
- Tensioner securing bolt ... 39
- Tensioner pulley DOt ... 50
- Starter motor securing bolts ..........cccvviiieiiiiiin 45
All vehicles:
Headlamp wiper arm to spindle nut...............ccccvvveeeeenenn. 10
Temperature gauge SENSON ........caeirireeeeeeeeeeeeeeereeeeeeenenenns 8

88 - INSTRUMENTS
BMW diesel - Coolant temperature Sensor ...........ccc....... 20
V8 petrol - Coolant temperature SeNSor .........ccccceeeeevenneee 10

21
22
10
22
21
26
22

16
11
17

HO\JU’IEU’ICD\I\I

o

37
35
63

13

13
3.5
15
15

30
18
29
37
33

~
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OB TORQUE VALUES

NEW RANGE ROVER

NOTE: Torque values given below are for all screws
and bolts not listed.

METRIC Nm
VIS 6
MB e 10
M8 e 25
MILO o 45
ML2 90
MLA 105
MLB oo 180
UNC/UNF

/A o 10
BILB e 24
BB e 39
TILO .o 78
L/2 90
BB e 136

Ibf.ft

18
33
66
77
132

18
29
58
66
100
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GENERAL FITTING REMINDERS

GENERAL FITTING REMINDERS

SAFETY PRECAUTIONS

WORKSHOP SAFETY IS YOUR RESPONSIBILITY!

The suggestions, cautions and warnings in the
section are intended to serve as reminders for
trained and experienced mechanics. This manual
is not a course in automotive mechanics or
workshop safety.

Shop equipment, shop environment, and the use
and disposal of solvents, fluids, and chemicals
are subject to government regulations which are
intended to provide a level of safety. It is your
responsibility to know and comply with such
regulations.

PRECAUTIONS AGAINST DAMAGE

1. Always fit covers to protect wings before
commencing work in engine compartment.

2. Cover seats and carpets, wear clean overalls
and wash hands or wear gloves before working
inside vehicle.

3. Avoid spilling hydraulic fluid or battery acid on
paint work. Wash off with water immediately if
this occurs. Use Polythene sheets to protect
carpets and seats.

4. Always use a recommended Service Tool, or a
satisfactory equivalent, where specified.

5. Protect temporarily exposed screw threads by
replacing nuts or fitting plastic caps.

1. Whenever possible use a ramp or pit when
working beneath vehicle, in preference to
jacking. Chock wheels as well as applying
parking brake.

WARNING: Do not use a pit when
A removing fuel system components.

2. Never rely on a jack alone to support vehicle.
Use axle stands carefully placed at jacking
points to provide rigid support.

3. Ensure that a suitable form of fire extinguisher is
conveniently located.

4. Check that any lifting equipment used has
adequate capacity and is fully serviceable.

5. Disconnect negative (grounded) terminal of
vehicle battery.

WARNING: Do not disconnect any pipes in

air conditioning refrigeration system,

unless trained and instructed to do so. A
refrigerant is used which can cause blindness if
allowed to contact eyes.

6. Ensure that adequate ventilation is provided
when volatile degreasing agents are being used.

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

INFORMATION 1
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PREPARATION

INSPECTION-GENERAL

Before removing a component, clean it and its
surrounding areas as thoroughly as possible.
Blank off any openings exposed by component
removal, using greaseproof paper and masking
tape.

Immediately seal fuel, oil or hydraulic lines when
separated, using plastic caps or plugs, to
prevent loss of fluid and entry of dirt.

. Close open ends of oilways, exposed by

component removal, with tapered hardwood
plugs or readily visible plastic plugs.

. Immediately a component is removed, place it in

a suitable container; use a separate container for
each component and its associated parts.

Before dismantling a component, clean it
thoroughly with a recommended cleaning agent;
check that agent is suitable for all materials of
component.

. Clean bench and provide marking materials,

labels, containers and locking wire before
dismantling a component.

DISMANTLING

1.

Observe scrupulous cleanliness when
dismantling components, particularly when
brake, fuel or hydraulic system parts are being
worked on. A particle of dirt or a cloth fragment
could cause a dangerous malfunction if trapped
in these systems.

Blow out all tapped holes, crevices, oilways and
fluid passages with an air line. Ensure that any
O-rings used for sealing are correctly replaced or
renewed, if disturbed.

Use marking ink to identify mating parts, to
ensure correct reassembly. If a centre punch or
scriber is used they may initiate cracks or
distortion of components.

Wire together mating parts where necessary to
prevent accidental interchange (e.g. roller
bearing components).

. Wire labels on to all parts which are to be

renewed, and to parts requiring further
inspection before being passed for reassembly;
place these parts in separate containers from
those containing parts for rebuild.

Do not discard a part due for renewal until after
comparing it with a new part, to ensure that its
correct replacement has been obtained.

1. Never inspect a component for wear or

dimensional check unless it is absolutely clean;
a slight smear of grease can conceal an incipient
failure.

. When a component is to be checked

dimensionally against figures quoted for it, use
correct equipment (surface plates, micrometers,
dial gauges, etc.) in serviceable condition.
Makeshift checking equipment can be
dangerous.

. Reject a component if its dimensions are outside

limits quoted, or if damage is apparent. A part
may, however, be refitted if its critical dimension
is exactly limit size, and is otherwise satisfactory.

. Use 'Plastigauge’ 12 Type PG-1 for checking

bearing surface clearances. Directions for its
use, and a scale giving bearing clearances in
0,0025 mm steps are provided with it.

INFORMATION
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BALL AND ROLLER BEARINGS

CAUTION: Never refit a ball or roller
bearing without first ensuring that itisin a
fully serviceable condition.

. Remove all traces of lubricant from bearing
under inspection by washing in a suitable
degreaser; maintain absolute cleanliness
throughout operations.

. Inspect visually for markings of any form on
rolling elements, raceways, outer surface of
outer rings or inner surface of inner rings. Reject
any bearings found to be marked, since any
marking in these areas indicates onset of wear.

. Holding inner race between finger and thumb of
one hand, spin outer race and check that it
revolves absolutely smoothly. Repeat, holding
outer race and spinning inner race.

. Rotate outer ring gently with a reciprocating
motion, while holding inner ring; feel for any
check or obstruction to rotation, and reject
bearing if action is not perfectly smooth.

. Lubricate bearing generously with lubricant
appropriate to installation.

. Inspect shaft and bearing housing for
discoloration or other marking suggesting that
movement has taken place between bearing and
seatings. (This is particularly to be expected if
related markings were found in operation 2).

. Ensure that shaft and housing are clean and free
from burrs before fitting bearing.

ST1042M

. If one bearing assembly of a pair shows an

imperfection it is generally advisable to replace
both with new bearings; an exception could be
made if the faulty bearing had covered a low
mileage, and it could be established that
damage was confined to it only.

. When fitting bearing to shaft, apply force only to

inner ring of bearing, and only to outer ring when
fitting into housing. (Refer to ST1042M).

SOOUSNNNN

> E iy >
A\

10. In the case of grease lubricated bearings (e.g.

hub bearings) fill space between bearing and
outer seal with recommended grade of grease
before fitting seal.

11. Always mark components of separable bearings

(e.g. taper roller bearings) when dismantling, to
ensure correct reassembly. Never fit new rollers
in a used outer ring, always fit a complete new
bearing assembly.

INFORMATION 3
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NEW RANGE ROVER

OIL SEALS

NOTE: Ensure that the seal running track

is free from pits, scores, corrosion and

general damage prior to fitting
replacement seal.

1. Always fit new oil seals when rebuilding an
assembly.

2. Carefully examine seal before fitting to ensure
that it is clean and undamaged.

3. Coat the sealing lips with clean grease; pack
dust excluder seals with grease, and heavily
grease duplex seals in cavity between sealing
lips.

4. Ensure that seal spring, if provided, is correctly
fitted.

5. Place lip of seal towards fluid to be sealed and
slide into position on shaft, using fitting sleeve
when possible to protect sealing lip from damage
by sharp corners, threads or splines. If fitting
sleeve is not available, use plastic tube or tape
to prevent damage to sealing lip.

B

ST1038M

6. Grease outside diameter of seal, place square to
housing recess and press into position, using
great care and if possible a 'bell piece’ to ensure
that seal is not tilted. (In some cases it may be
preferable to fit seal to housing before fitting to
shaft). Never let weight of unsupported shaft rest
in seal.

N

ST1037M

7. If correct service tool is not available, use a
suitable drift approximately 0.4mm (0.015 in)
smaller than outside diameter of seal. Use a
hammer VERY GENTLY on drift if a suitable
press is not available.

8. Press or drift seal in to depth of housing if
housing is shouldered, or flush with face of
housing where no shoulder is provided. Ensure
that the seal does not enter the housing in a
tilted position.

NOTE: Most cases of failure or leakage of

oil seals are due to careless fitting, and

resulting damage to both seals and
sealing surfaces. Care in fitting is essential if
good results are to be obtained. NEVER use a seal
which has been improperly stored or handled,
such as hung on a hook or nail.

4 INFORMATION
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JOINTS AND JOINT FACES

FLEXIBLE HYDRAULIC PIPES, HOSES

. Always use correct gaskets where they are
specified.

. Use jointing compound only when
recommended. Otherwise fit joints dry.

. When jointing compound is used, apply in a thin
uniform film to metal surfaces; take great care to
prevent it from entering oilways, pipes or blind
tapped holes.

. Remove all traces of old jointing materials prior
to reassembly. Do not use a tool which could
damage joint faces.

. Inspect joint faces for scratches or burrs and
remove with a fine file or oil stone; do not allow
removed material or dirt to enter tapped holes or
enclosed parts.

. Blow out any pipes, channels or crevices with
compressed air, fit new 'O’ rings or seals
displaced by air blast.

1.

©

10.

11.

12.

Before removing any brake or power steering
hose, clean end fittings and area surrounding
them as thoroughly as possible.

Obtain appropriate plugs or caps before
detaching hose end fittings, so that ports can be
immediately covered to exclude dirt.

Clean hose externally and blow through with
airline. Examine carefully for cracks, separation
of plies, security of end fittings and external
damage. Reject any hose found faulty.

When refitting hose, ensure that no unnecessary
bends are introduced, and that hose is not
twisted before or during tightening of union nuts.
Containers for hydraulic fluid must be kept
absolutely clean.

Do not store brake fluid in an unsealed
container. It will absorb water, and fluid in this
condition would be dangerous to use due to a
lowering of its boiling point.

Do not allow brake fluid to be contaminated with
mineral oil, or use a container which has
previously contained mineral oil.

Do not re-use brake fluid bled from system.
Always use clean brake fluid to clean hydraulic
components.

Fit a cap to seal a hydraulic union and a plug to
its socket after removal to prevent ingress of dirt.
Absolute cleanliness must be observed with
hydraulic components at all times.

After any work on hydraulic systems, inspect
carefully for leaks underneath the vehicle while a
second operator applies maximum pressure to
the brakes (engine running) and operates the
steering.

INFORMATION 5
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FUEL SYSTEM HOSES

COOLING SYSTEM HOSES

CAUTION: All fuel hoses are made up of

two laminations, an armoured rubber outer

sleeve and an inner viton core. If any of
the fuel system hoses have been disconnected, it
is imperative that the internal bore is inspected to
ensure that the viton lining has not become
separated from the amoured outer sleeve. A new
hose must be fitted if separation is evident.

RR2302M

CAUTION: The following precautions

MUST be followed to ensure that integrity

of cooling hoses and their connections to
system components are maintained.

Hose orientation and connection

1. Correct orientation of cooling hoses is important
in ensuring that the hose does not become
fatigued or damaged through contact with
adjacent components.

2. Where 'timing’ marks are provided on the hose
and corresponding connection, these must be
used to ensure correct orientation.

3. Hoses must be pushed fully onto their
connection points. Usually, a moulded form on
the stub pipe provides a positive indicator.

N

MO1 0111 2
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Hose clips

4. Markings are usually provided on the hose to
indicate the the correct clip position. If no
markings are provided, position the clip directly
behind the retaining lip at the end of the stub as
shown.

5. Worm drive clips should be oriented with the
crimped side of the drive housing facing towards
the end of the hose, or the hose may become
pinched between the clip and the stub pipe
retaining lip.

MO1 0112 4

6. Worm drive clips should be tightened to 3 Nm (2
Ibf.ft) unless otherwise stated.

CAUTION: Ensure that hose clips do not
& foul adjacent components.

Heat protection

7. Always ensure that heatshields and protective
sheathing are in good condition. Replace if
damage is evident.

8. Particular care must be taken when routing
hoses close to hot engine components, such as
the exhaust manifold and the Exhaust Gas
Recirculation (EGR) pipe.

CAUTION: Hoses will relax and deflect

slightly when hot; ensure this movement

is taken into account when routing and
securing hoses.

METRIC BOLT IDENTIFICATION

1. An ISO metric bolt or screw, made of steel and
larger than 6 mm in diameter can be identified by
either of the symbols ISO M or M embossed or
indented on top of the head.

2. In addition to marks to identify the manufacture,
the head is also marked with symbols to indicate
the strength grade, e.g. 8.8, 12.9 or 14.9, where
the first figure gives the minimum tensile
strength of the bolt material in tens of kgf/mm?.

3. Zinc plated 1SO metric bolts and nuts are
chromate passivated, a gold-bronze colour.

AN AR VRN
[ e
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NEW RANGE ROVER

METRIC NUT IDENTIFICATION

SPLIT PINS

1. A nut with an ISO metric thread is marked on
one face or on one of the flats of the hexagon
with the strength grade symbol 8, 12 or 14.
Some nuts with a strength 4, 5 or 6 are also
marked and some have the metric symbol M on
the flat opposite the strength grade marking.

2. A clock face system is used as an alternative
method of indicating the strength grade. The
external chamfers or a face of the nut is marked
in a position relative to the appropriate hour
mark on a clock face to indicate the strength
grade.

3. Adotis used to locate the 12 o’clock position
and a dash to indicate the strength grade. If the
grade is above 12, two dots identify the 12
o’clock position.

ST1036M

KEYS AND KEYWAYS

1. Remove burrs from edges of keyways with a fine
file and clean thoroughly before attempting to
refit key.

2. Clean and inspect key closely; keys are suitable
for refitting only if indistinguishable from new, as
any indentation may indicate the onset of wear.

TAB WASHERS

1. Fit new washers in all places where they are
used. Always fit a new tab washer.

2. Ensure that the new tab washer is of the same
design as that replaced.

1. Fit new split pins throughout when replacing any
unit.

2. Always fit split pins where cotter pins were
originally used. Do not substitute spring
washers: there is always a good reason for the
use of a split pin.

3. All split pins should be fitted as shown unless
otherwise stated.

ST1030M
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GENERAL FITTING REMINDERS

NUTS

UNIFIED THREAD IDENTIFICATION

1. When tightening a slotted or castellated nut
never loosen it back to insert split pin or locking
wire except in those recommended cases where
this forms part of an adjustment. If difficulty is
experienced, alternative washers or nuts should
be selected, or washer thickness reduced.

2. Where self-locking nuts have been removed it is
advisable to replace them with new ones of the
same type.

NOTE: Where bearing pre-load is involved
nuts should be tightened in accordance
with special instructions.

LOCKING WIRE

1. Fit new locking wire of the correct type for all
assemblies incorporating it.

2. Arrange wire so that its tension tends to tighten
the bolt heads, or nuts, to which it is fitted.

SCREW THREADS

1. Both UNF and Metric threads to ISO standards
are used. See below for thread identification.

2. Damaged threads must always be discarded.
Cleaning up threads with a die or tap impairs the
strength and closeness of fit of the threads and
is not recommended.

3. Always ensure that replacement bolts are at
least equal in strength to those replaced.

4. Do not allow oil, grease or jointing compound to
enter blind threaded holes. The hydraulic action
on screwing in the bolt or stud could split the
housing.

5. Always tighten a nut or bolt to the recommended

torque value. Damaged or corroded threads can
affect the torque reading.

6. To check or re-tighten a bolt or screw to a
specified torque value first loosen a quarter of a
turn, then re-tighten to the correct value.

7. Oil thread lightly before tightening to ensure a
free running thread, except in the case of
threads treated with sealant/lubricant, and
self-locking nuts.

1. Bolts
A circular recess is stamped in the upper surface
of the bolt head.

2. Nuts
A continuous line of circles is indented on one of
the flats of the hexagon, parallel to the axis of
the nut.

3. Studs, Brake Rods, etc.
The component is reduced to the core diameter
for a short length at its extremity.

1 : =
S5
, -—
N
= ——3
ST1039M 2
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LUBRICANTS, FLUIDS AND CAPACITIES

RECOMMENDED LUBRICANTS AND FLUIDS -

NAS VEHICLES

AMBIENT TEMPERATURE °C

COMPONENT SPECIFICATION | VISCOSITY -30 -20 -10 20 30 40 50
Engine Use oils to API 5W/20 — : : : : : :
service level : : : : : : : : :
SG, SHor SJ 5W/30 ——————————— | |
or | | | | | | |
ILSAC GF2 5W/40 é :
or | | | | | | |
ACEA A2:96 5W/50 é
| | | | | | |
10wW/30 : : é : :
| | | | | | |
10W/40 o o
10W/50 : : %
10wW/60 | | | | | | |
| | | | | | |
15W/40 : : : é
15W/50 o o
20W/40 : : : %
20W/50 | | | | | | |
| | | | | | |
Final drive units Texaco Multigear | 75W 90R : : é
| |
T T

Main Gearbox
Automatic

ATF Dexron Il

Main Gearbox
Manual

Texaco MTF 94

Transfer box

ATF Dexron Il

Power steering

ATF Dexron Ill or Texamatic 9226

See page 3 for remaining vehicle fluids

INFORMATION
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NEW RANGE ROVER

RECOMMENDED LUBRICANTS AND FLUIDS - ALL
EXCEPT NAS VEHICLES

All climates and conditions

AMBIENT TEMPERATURE °C

COMPONENT SPECIFICATION | VISCOSITY -:30 20 -10 O 10 20 30 40 50
Petrol models Use oils to API 5W/30 é : :
Engine sump service level : : : : : : : : :
Oil can SG or SH 5W/40 |——
O A Api9 5W/50 R
10W/30 : % : :
10w/40 R
10W/50 | e
10w/60 R
15W/40 : : %
15W/50 | | | | | | | | |
20W/40 3 3 3 %
20W/50 R
25W/40 : : : : W
25W/50 | | | | | | | | |
| | | | | | | | |
Diesel models ACEA A3:96 5W/30 A: : :
Engine sump ACEA B3:96 : : : : : : : : :
5W/40 |
5W/50 R
10W/30 : %: : :
10W/40 : %
10W/50 | | | | | | | | |
| | | | | | | | |
Final drive units Texaco Multigear | 75W 90R : : é
| |
T T

Main Gearbox
Automatic

ATF Dexron Il

Main Gearbox
Manual

Texaco MTF 94

Transfer box

ATF Dexron Il

Power steering

ATF Dexron Ill or Texamatic 9226

2 INFORMATION




LUBRICANTS, FLUIDS AND CAPACITIES

Propeller shaft Front and Rear Lubrication nipples .......... NLGI - 2 Multi-purpose Lithium based GREASE
Door Check Straps ......cooooiiiiiiiiiiiieeeeee e Rocol SM500 molygrease

DOOF IOCKS ..veeeeeiiiieiee et Fuchs Renocal FN745

Brake and clutch reservoirs ..........cccccceiiiiiiiiiiiiieeeceee, Brake fluids having a minimum boiling point of 260°C

(500 °F) and complying with FMVSS 116 DOT4

Engine cooling SYStem ........cccuviiiiiiiiiiei e Use an ethylene glycol based anti-freeze (containing
no methanol) with non-phosphate corrosion inhibitors
suitable for use in aluminium engines to ensure the
protection of the cooling system against frost and
corrosion in all seasons.

Battery lugs, earthing surfaces where paint .................... Petroleum jelly.
has been removed NOTE: Do not use Silicone Grease
Air conditioning system refrigerant .............ccccccceeieiiinnne Refrigerant R134a

CAUTION: DO NOT use any other type of
refrigerant.

Air conditioning compressor oll

VB UP t0 QIMY oo Sanden SP10
V8 from 99MY and diesel ...........oeeevviiiiiiiiiiiiiiiine, Nippon Denso ND-OIL 8
ABS Sensor bush ... Silicone grease: Staborags NBU - Wabco 830
502,0634
Wacker chemie 704 - Wabco 830 502,0164
Kluber GL301

LUBRICATION PRACTICE

Use a high quality oil of the correct viscosity range and service classification in the engine during maintenance and
when topping up. The use of oil not to the correct specification can lead to high oil and fuel consumption and
ultimately to damaged components.

Oil to the correct specification contains additives which disperse the corrosive acids formed by combustion and
prevent the formation of sludge which can block the oilways. Additional oil additives should not be used. Always
adhere to the recommended servicing intervals.

WARNING: Many liquids and other substances used in motor vehicles are poisonous. They must
not be consumed and must be kept away from open wounds. These substances, among others,
include anti-freeze windscreen washer additives, lubricants and various adhesives.

INFORMATION 3




09 LUBRICANTS, FLUIDS AND CAPACITIES NEW RANGE ROVER

CAPACITIES

The following capacity figures are approximate and provided as a guide only. Refer to Section 10 for correct
checking procedure for powertrain oil levels.

Engine sump and filter - Petrol

From dry ...oooeeeei 6.6 litres 14.0 US pints

RETIL e 5.8 litres 12.3 US pints
Engine sump and filter - Diesel

From dry ...oooeeeei 9.5 litres 20 US pints

RETIL e 8.7 litres 18.4 US pints
Manual gearbox

From dry ...oooeeeei 2.7 litres 5.7 US pints

RETIL e 2.2 litres 4.6 US pints
Automatic gearbox

4.6 VB UP O '9OMY ... 11 litres 23.2 US pints

4.0V8 (& 4.6 VB rom '9OMY) ..coovviiiriiiiiiiiee i 9.7 litres 20.5 US pints

DIESEI e 9.7 litres 20.5 US pints
Transfer box

From dry ...oooeeeei 2.4 litres 5.0 US pints

RETIL e 2.0 litres 4.2 US pints
Front axle

From dry ...oooeeeei 1.7 litres 3.6 US pints

RETIL e 1.6 litres 3.4 US pints
Rear axle

From dry ...oooeeeei 1.7 litres 3.6 US pints

RETIL e 1.6 litres 3.4 US pints
Power steering box and reservoir ..........ccccceeeviieneennnne 1.7 litres 3.6 US pints
C00lING SYSIEIM .. 11.3 litres 24 US pints
Fuel tank

PEtrol ..o 100 litres 26.4 US gallons

DIESEI e 90 litres 24 US gallons

Air conditioning system
Refrigerant charge weight

VB UP t0 QOMY .o 1250 grammes 44 oz

V8 from 99MY ..o 1380 * 25 grammes 49 +1o0z

DIESEI oo 1100 grammes 39 0z
Refrigerant oil in system

VB UP t0 QOMY .o 150 cm® 0.32 US pint

V8 from 99MY ..o 180 cm?® 0.38 US pint

DIESEI woeeeeiiecie et 140 cm?® 0.30 US pint

4 INFORMATION




LUBRICANTS, FLUIDS AND CAPACITIES

ANTI-FREEZE
ENGINE TYPE MIXTURE STRENGTH PERCENTAGE PROTECTION
CONCENTRATION LOWER
TEMPERATURE
LIMIT
V8 Engine One part anti-freeze

Diesel Engine One part water 50%
Complete protection - 33°F
Vehicle may be driven away immediately from cold - 36°C
Safe limit protection -41°C
Coolant in mushy state. Engine may be started and driven away after warm-up - 42°F
period
Lower protection -47°C
Prevents frost damage to cylinder head, block and radiator. Thaw out before - 53°F
starting engine

CAUTION: Anti-freeze content must never be allowed to fall below 25% otherwise damage to the
engine is liable to occur. Also, anti-freeze content should not exceed 60% as this will greatly
reduce the cooling effect of the coolant.

INFORMATION
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FUEL REQUIREMENTS

Catalyst vehicles

Vehicles equipped with catalytic converter are designed to use ONLY unleaded fuel. Unleaded fuel must be used
for the emission control system to operate properly. Its use will also reduce spark plug fouling, exhaust system
corrosion and engine oil deterioration.

Using fuel that contains lead will result in damage to the emission control system and could result in loss of
warranty coverage. The effectiveness of the catalysts in the catalytic converters will be seriously impaired if leaded
fuel is used. The vehicle is equipped with an electronic fuel injection system, which includes two oxygen sensors
(4 oxygen sensors on NAS vehicles). Leaded fuel will damage the sensors, and will deteriorate the emission
control system.

Regulations require that pumps delivering unleaded fuel be labelled UNLEADED. Only these pumps have nozzles
which fit the filler neck of the vehicle fuel tank.

RECOMMENDED FUEL

Petrol engines
Use petrol conforming to European standard EN228

Low compression engines

With catalytic converter ..........cccccevveeveeeeie e, 91 RON minimum unleaded
Without catalytic converter
O N 11 (= SRR 91 RON minimum unleaded or 91 RON minimum
leaded
N 1 (= PR 91 RON minimum unleaded or 91 RON minimum
leaded
High compression eNgiNes ........cccveveveeeeeeieiiicciiiiiieeeee e, 95 RON minimum unleaded

NOTE: It is possible to use unleaded fuel with a 91 RON minimum octane rating for high
A compression engines, but performance will be adversely affected.

Using fuel with an octane rating lower than stated above could seriously impair vehicle performance.

Diesel engines Diesel fuel to European standard EN 590; minimum
................................................................ Cetane No. 45

In the interests of optimum vehicle performance, the use of oxygenated fuels such as blends of methanol/gasoline

or ethanol/gasoline (e.g. 'Gasohol’) is not recommended. If oxygenated fuels are to be used, be aware of the
following maximum limits for the percentage of fuel additive that is allowed in the relevant markets:

NAS specification:

Methyl Tertiary Butyl Ether (MTBE) ..........coooccvvvviieeeeenn. 15%
Ethyl Tertiary Butyl Ether (ETBE) ........cccoovivviiviiiiiieeeeennn, 15%
Ethanol (Ethyl or grain alcohol) .............ccccoooiviiiiiieenennnn. 10%

2 CAUTION: Wherever possible, avoid using fuel containing Methanol

6 INFORMATION
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European specification (EN 228):

Methyl Tertiary Butyl Ether (MTBE) .........oooiiiiiiiiiiieieeenn. 15%
Ethyl Tertiary Butyl Ether (ETBE) ........ccoooviiiiiiiiiiieeeeeen, 15%
Ethanol (Ethanol (Ethyl or grain alcohol) .............ccccceee. 5%
Methanol with Co-SOIVeNtS ...........ccoocviveiii 3%

2 CAUTION: Take care not to spill fuel during refuelling.
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MAINTENANCE

SERVICE SCHEDULE

The following section describes the items detailed in
the vehicle Service Schedule. Where required,
instructions are given for carrying out the service
procedure, or a cross reference is given to where the
procedure may be found in the manual.

Service schedule sheets are published separately to
reflect the needs and intervals for each vehicle
variant. Procedures given in the workshop manual
must be used in conjunction with the service schedule
sheets.

Service schedule sheets are available in pads from:

Land Rover Merchandising
PO Box 534

Erdington

Birmingham B24 0QS
England

MAINTENANCE 1
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VEHICLE INTERIOR

VEHICLE EXTERIOR

CHECK CONDITION AND SECURITY OF SEATS,
SEAT BELT MOUNTINGS AND BELTS, BUCKLES
AND OPERATION OF INERTIA SEAT BELTS.

CHECK CONDITION/OPERATION OF
FRONT/REAR/HEADLAMP WASHERS AND WIPER
BLADES.

CHECK OPERATION OF PARK BRAKE, ADJUST
IF NECESSARY.

The park brake should be fully operational on third
notch of ratchet. If adjustment is required. See
BRAKES, Adjustment.

CHECK/ADJUST HEADLAMP AND AUXILIARY
LAMP ALIGNMENT.

REMOVE ROAD WHEELS. CHECK TYRES.

Check tyres (including spare) for compliance with
manufacturers’ specification. Check visually for cuts,
lumps, bulges, uneven tread wear and tread depth.
Check tyre pressures.

INSPECT BRAKE PADS FOR WEAR, CALIPERS
FOR LEAKS AND DISCS FOR CONDITION

Fit new pads if minimum thickness is less than 3.0
mm (1/8 in.)

For front brake pad renewal. See BRAKES, Repair.
For rear brake pad renewal. See BRAKES, Repair.

WARNING: When renewing brake pads, it

is essential that only genuine components

with correct grade of lining are used.
Always fit new pads in axle sets, NEVER
individually or as a single wheel set. Serious
consequences could result from out of balance
braking due to mixing of linings.

REFIT ROAD WHEELS

Fit road wheels in original hub position. Secure in
position with wheel nuts, do not fully tighten wheel
nuts at this stage, lower vehicle and finally tighten
wheel nuts. Tighten to 108 Nm (80 Ibf.ft)

CAUTION: When refitting a road wheel,
& apply a suitable anti-seize compound such

as Raworth 33/04, to the spigot bore of the
wheel. This will prevent possible seizure of the
wheel to the hub spigot. Ensure that no
compound comes into contact with the braking
components.

CHECK FRONT WHEEL ALIGNMENT

Use recognised wheel alignment equipment to
perform this check. See STEERING, Adjustment.

LUBRICATE DOOR LOCKS, CHECK STRAPS,
BONNET CATCHES AND FUEL FLAP.

2 MAINTENANCE
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UNDER BONNET MAINTENANCE

CHECK COOLING, INTERCOOLER AND HEATER
SYSTEMS FOR LEAKS, HOSES FOR SECURITY
AND CONDITION. TOP UP AS NECESSARY.

CAUTION: Cooling system hoses should

be changed at first signs of deterioration.

RENEW SPARK PLUGS

CAUTION: Take great care when fitting

spark plugs not to cross-thread plug,

otherwise costly damage to cylinder head
will result. It is essential that correct type of spark
plugs is fitted. Incorrect grade of plugs may lead
to piston overheating and engine failure. Only use
approved spark plugs, use of unapproved spark
plugs may cause the misfire detection system to
malfunction.

Remove

1. Disconnect battery negative lead.
2. Remove H.T. leads from spark plugs.

NOTE: Note lead connections to ensure

A correct re-assembly.

CAUTION: To avoid damage to H.T. leads,
& remove them by pulling the rubber boot
NOT the lead.

3. Remove plugs and washers.

4. Ensure plugs are set to correct gap: 1.0 +0.05
mm (0.040 *0.002 in). See FUEL SYSTEM,
Repair.

NOTE: Do not attempt to clean or adjust

gaps on spark plugs fitted after 99MY. If a

spark plug problem exists, try substituting
the defective spark plug with a new one.

5. Fit new spark plugs and washers. Tighten to 20
Nm (15 Ibf ft)

6. Ensure H.T. leads are correctly refitted. See
FUEL SYSTEM, Repair.

7. Reconnect battery negative lead.

MAINTENANCE 3
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RENEW FUEL FILTER ELEMENT (DIESEL)
Renew fuel filter. See FUEL SYSTEM, Repair.
DRAIN WATER FROM FUEL FILTER (DIESEL)

RENEW AIR FILTER ELEMENT AND CLEAN
DRAIN HOLE (DIESEL)

RENEW AIR FILTER ELEMENT AND CLEAN
DRAIN HOLE (V8)

10M7004

1.

Release 4 clips, lift air cleaner cover.

Remove air filter element.

3. Fit new element ensuring it locates correctly in
air cleaner body.

n

RENEW POLLEN FILTERS

Renew pollen filters. See HEATING AND
VENTILATION, Repair.

RENEW EVAP CANISTER, CHECK EVAPORATIVE
LOSS SYSTEM AND FILLER CAP SEAL (V8)

Renew EVAP canister. See EMISSION CONTROL,
Repair.

CHECK CONDITION OF ANCILLARY DRIVE
BELT/S (poly V)

Renew drive belts if damaged.
RENEW ANCILLARY DRIVE BELT (POLY V)

Alternator Drive Belt - Renew. See ELECTRICAL,
Repair.

CHECK/TOP UP AUTOMATIC TRANSMISSION
FLUID - up to 99MY

CAUTION: When replacing the dipstick,
& ensure that the handle lugs fully engage
with tube.

NOTE: Check the fluid level only when the
A engine and gearbox are cold.

1. Ensure vehicle is level, then select 'P’ (park) and
start the engine.

2. With the engine running at idle speed and both
footbrake and hand brake applied, move the
selector lever to position ’1" and then back to
position 'P’.

3. Still with the engine running remove dipstick,
wipe using lint free cloth.

4. Reinsert the dipstick fully and withdraw again to
check the level.

<=0 "
.9

10M7006 2

5. Check fluid level registers between MAX and
MIN marking on dipstick. For fluid
recommendations. See LUBRICANTS, FLUIDS
AND CAPACITIES, Information.

CHECK/TOP UP AUTOMATIC TRANSMISSION
FLUID - from 99MY

1. Refer to gearbox drain and refill procedure. See
AUTOMATIC GEARBOX, Repair.
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CHECK/TOP UP POWER STEERING FLUID
RESERVOIR

NOTE: Power steering fluid level is
checked when fluid is cold with engine
switched off.

1. Cleanfiller cap.
2. Remove dipstick, wipe using lint free cloth.

10M7016

3. Fit cap fully, remove cap, check fluid level
registers between the two markings on the
dipstick. For fluid recommendations. See
LUBRICANTS, FLUIDS AND CAPACITIES,
Information.

CHECK/TOP UP BRAKE/CLUTCH FLUID
RESERVOIR

WARNING: Clean reservoir body and filler
A cap before removing cap. Use only fluid
from a sealed container.

NOTE: Clutch master cylinder is supplied
A by the brake fluid reservoir. Use following
procedure if topping up is required.

1. Turn ignition ON, to activate hydraulic pump. If
pump does not activate, depress brake pedal
several times until it is heard to operate.

2. When pump stops, check that level is between
'MIN" and '"MAX’ marks.

3. If level is below 'MIN’ mark on reservoir, top up,
using correct fluid. See LUBRICANTS, FLUIDS
AND CAPACITIES, Information.

CHECK/TOP UP WASHER RESERVOIR

Top up washer reservoir to within 25 mm of bottom of
filler neck. Use the correct quantity of screen washer
additive to assist removing mud, flies and road film
and protect against freezing.

LUBRICATE ACCELERATOR AND CRUISE
CONTROL LINKAGES

REMOVE BATTERY CONNECTIONS
Clean, coat with petroleum jelly and refit terminals.

The exterior of the battery should be wiped clean to
remove any dirt or grease.

NOTE: From '96 MY, the alarm sounder

may be fitted with a back-up battery, the

purpose of which is to power the anti-theft
alarm if the main battery is disconnected. On
these vehicles it is essential to adopt the following
procedure before disconnecting the terminals in
order to prevent the alarm from sounding:

1. Turn starter switch 'on’ and then 'off".

2. Disconnect the battery WITHIN 17 SECONDS
(if the battery is not disconnected within 17
seconds, the alarm will sound).

WARNING: Hydrogen and oxygen gases
A are produced during normal battery

operation. This gas mixture can explode if
flames, sparks or lighted tobacco are brought
near battery. When charging or using a battery in
an enclosed space, always provide ventilation and
shield your eyes.

Batteries contain sulphuric acid. Avoid contact
with skin, eyes, or clothing. Also, shield your eyes
when working near battery to protect against
possible splashing of acid solution. In case of
acid contact with skin, eyes, or clothing, flush
immediately with water for a minimum of fifteen
minutes. If acid is swallowed, drink large
quantities of milk or water, followed by milk of
magnesia, a beaten egg, or vegetable oil.

SEEK MEDICAL AID IMMEDIATELY.

A low maintenance battery is installed in the vehicle.
Dependent upon climate conditions electrolyte levels
should be checked as follows:

Temperate climates every three years.

Hot climates every year.
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CHECK INTERCOOLER/RADIATOR FOR
EXTERNAL OBSTRUCTIONS

FLUSH DIESEL INTERCOOLER ELEMENT
Remove intercooler. See FUEL SYSTEM, Repair.

Flush the intercooler using Intercooler flushing solvent
following the manufacturer’s instructions. Dry the
intercooler completely and check for damage or
deterioration. Fit a new intercooler if necessary.

CHECK CONDITION OF STEERING
INTERMEDIATE SHAFT

The intermediate shaft has a red indicator clip fitted
which must be inspected at service, or after the
vehicle has been subjected to an impact. If the clip is
not present, or is not fully seated against the clamp
plate, a new intermediate shaft must be fitted. See
STEERING, Repair.

DEPRESSURISE ELECTRONIC AIR SUSPENSION.
Depressurise air suspension system using TestBook.

RENEW ELECTRONIC AIR SUSPENSION
COMPRESSOR INTAKE AND EXHAUST FILTERS.

Compressor inlet filter. See FRONT SUSPENSION,
Repair.

REMOVE/REFIT AIR RESERVOIR DRAIN PLUG.

1. Clean area around reservoir drain plug.
2. Partially open drain plug, allow residual air to
escape.

\
g

10M7003

3. Remove drain plug.

4. Renew air dryer if there is evidence of water in
the system. See FRONT SUSPENSION,
Repair.

5. Fitdrain plug. Tightento 70 Nm (52 Ibf.ft)

REPRESSURISE AIR SUSPENSION SYSTEM.

6 MAINTENANCE
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UNDER VEHICLE MAINTENANCE RENEW ENGINE OIL AND FILTER - V8

This section covers renewal of lubricating oils for 1. Ensure vehicle is level.

vehicle major units and other components requiring 2. Run engine to warm oil, switch off ignition.
lubrication, as detailed in the Service Schedule. For 3. Disconnect battery negative lead.
lubricant recommendations. See LUBRICANTS, 4. Place suitable drain tray under drain plug.
FLUIDS AND CAPACITIES, Information.

If possible drain oil when it is warm. Always clean

drain and filler/level plugs before removing.

Disconnect vehicle battery to prevent engine being ©_0O ) O O [oXe)
started and vehicle moved inadvertently, while oil
changing is taking place. © j/ o
Allow oil to drain completely, except where blown o ®
sand or dirt can enter drain holes. In these conditions
clean and refit drain plugs immediately main bulk of oil —
has drained. ] Q o Q (CNAS
Always refill with oil of correct make and specification 10M7007 5
recommended in lubrication charts and from sealed
containers.
RENEW ENGINE OIL AND FILTER - DIESEL 5. Remove drain plug from sump. Allow oil to drain
o completely.

1. Ensure vehicle is level. o 6. Fit new copper washer and refit plug. Tighten to:

2. Run engine to warm oil, switch off ignition. Up to 99MY - 45 Nm (33 Ibf.ft).

3. Disconnect battery negative lead. From 99MY - 32 Nm (24 Ibf.ft).

4. Place a suitable drain tray under drain plug. 7. Place drain tray under oil filter.

8
10M7008
5. Remove drain plug from sump. Allow oil to drain 10M7002

completely.

6. Fit new sealing washer, fit plug and tighten to:-
M12 plug - 25 Nm (18 Ibf.ft)
M22 plug - 60 Nm (44 Ibf.ft)

7. Fitnew oil filter. See ENGINE, Repair.

8. Fill engine with correct quantity of new oil, check
level.

9. Reconnect battery negative lead.

10. Start engine and run at 2500 rpm until oil
warning lamp extinguishes (approximately 5
seconds).

11. Stop engine, check for oil leaks, check oil level.
Top-up if necessary.

MAINTENANCE 7
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©

Unscrew filter anti-clockwise.

9. Clean oil cooler adaptor mating face. Coat
rubber washer of new filter with clean engine oil.
Screw filter on clockwise until rubber sealing ring
touches machined face, tighten a further half
turn by hand only. DO NOT overtighten.

10. Clean outside of oil filler cap, remove from filler
neck. Clean inside cap.

11. Pour in correct quantity of new oil of correct
grade from a sealed container to high mark on
dipstick and firmly replace filler cap. DO NOT
FILL ABOVE 'HIGH MARK.

12. Reconnect battery negative lead.

13. Run engine and check for leaks from filter. Stop

engine, allow oil to run back into sump for a few

minutes, check oil level again and top up if
necessary.

NOTE: When checking oil level, ensure

that the oil can symbol on dipstick is

correct way up when viewed from left hand
side of vehicle.

RENEW MANUAL GEARBOX OIL.

1. Ensure vehicle is level. Place a suitable drain
tray under gearbox.

2. Disconnect battery negative lead.

3. Clean area around filler/level and drain plugs.
Remove both plugs. Allow oil to drain
completely.

10M7009

Fit and tighten drain plug to 30 Nm (22 Ibf.ft)
Inject new oil into the gearbox until it runs out of
filler hole. Fit and tighten plug to 30 Nm

(22 Ibf.ft)

6. Reconnect battery negative lead.

ok

CHECK/TOP UP GEARBOX OIL

1. Ensure vehicle is level.

2. Remove oil filler level plug. If necessary, inject
new oil into the gearbox until it runs out of filler
hole. Fit and tighten plug to 30 Nm (22 Ibf.ft)

RENEW AUTOMATIC GEARBOX FLUID AND
FILTER

For procedure. See AUTOMATIC GEARBOX,
Repair.

RENEW TRANSFER BOX OIL

1. Ensure vehicle is level. Place a suitable drain
tray under gearbox. Disconnect battery negative
lead.

2. Clean area around filler/level plug. Remove
filler/level plug.

3. Clean area around drain plug. Remove drain
plug. Allow oil to drain completely.

= X G

10M7010

4. Thoroughly clean drain plug threads, apply
Hylomar sealant. Fit drain plug. Tighten to
30 Nm (22 Ibf.ft)

5. Inject new oil into the gearbox until it runs out of
filler hole.

6. Thoroughly clean filler/level plug threads, apply
Hylomar sealant. Fit plug. Tighten to 30 Nm
(22 Ibf.ft)

7. Reconnect battery negative lead.

8 MAINTENANCE
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CHECK TRANSFER BOX OIL LEVEL

1. Ensure vehicle is level. Place a suitable drain

tray under gearbox.

Disconnect battery negative lead.

Clean area around filler/level plug.

4. Remove plug. If required, inject new oil into the
gearbox until it runs out of filler hole.

5. Thoroughly clean filler/level plug threads, apply
Hylomar sealant. Fit plug to 30 Nm (22 Ibf.ft)

6. Reconnect battery negative lead.

wn

RENEW FRONT AND REAR AXLE OIL

NOTE: To ensure correct oil level the
vehicle must be in 'STANDARD' ride
height when checking/topping up axle oil.

1. Ensure vehicle is level. Place a suitable drain
tray under axle to be drained.

2. Clean area around filler/level and drain plugs.
Remove both plugs. Allow oil to drain
completely.

10M7011

3. Clean and fit drain plug. Inject new oil into the
axle until it runs out of filler hole.

4. Clean and fit filler/level plug. Wipe away surplus
oil.

CHECK FRONT AND REAR AXLE OIL LEVEL

NOTE: To ensure correct oil level the
vehicle must be in 'STANDARD' ride
height when checking/topping up axle oil.

=

Place vehicle on lift or level ground.

Clean area around filler plug. Remove filler plug.

3. If necessary, inject new oil into the axle until it
runs out of filler hole.

4. Clean and fit filler/level plug. Wipe away surplus

oil.

n

LUBRICATE PROPELLER SHAFT SLIDING AND
UNIVERSAL JOINTS

1. Clean all grease nipples on front and rear
propeller shafts.

2. Using a low pressure hand grease gun, apply
recommended grease to grease nipples on
propeller shaft universal and sliding joints.

10M7012

10M7013

REPLACE FUEL FILTER (V8)
To renew fuel filter. See FUEL SYSTEM, Repair.
CHECK VISUALLY HEATSHIELDS, BRAKE, FUEL,

CLUTCH PIPES/UNIONS FOR CHAFING, LEAKS
AND CORROSION. INVESTIGATE IF NECESSARY.

MAINTENANCE 9
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CHECK EXHAUST SYSTEM FOR LEAKS,
SECURITY AND DAMAGE.

RENEW HEATED OXYGEN SENSORS (HO,S)
(CATALYST VEHICLES).

To renew oxygen sensors. See FUEL SYSTEM,
Repair.

RENEW CATALYTIC CONVERTERS (V8)

To renew catalytic converters. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

CHECK FOR CHAFING, CORROSION AND FLUID
LEAKS FROM STEERING AND SUSPENSION
SYSTEMS, HYDRAULIC PIPES AND UNIONS.

CHECK/TIGHTEN SUSPENSION, STEERING UNIT
AND STEERING ROD BALL JOINT FIXINGS,
CHECK CONDITION OF BALL JOINTS AND DUST
COVERS.

Ball joints are lubricated for their normal life during
manufacture and require no further lubrication. Joints
should be checked at specified intervals but more
frequently if the vehicle is used continuously under
arduous conditions. Any ball joints exhibiting wear or
dislodged/damaged dust covers will require the entire
joint to be replaced.

CHECK AIR SUSPENSION PIPES AND SPRINGS
FOR SECURITY AND DAMAGE.

CHECK SHOCK ABSORBERS/HEIGHT SENSORS
AND HARNESS ASSEMBLY FOR LEAKAGE AND
DAMAGE.

CHECK ROAD WHEEL SPEED SENSOR HARNESS
FOR DAMAGE.

CARRY OUT ROAD TEST, CHECK FOR CORRECT
FUNCTION OF ALL VEHICLE SYSTEMS.

ENDORSE THE SERVICE RECORD.

REPORT ANY UNUSUAL FEATURES OF VEHICLE
CONDITION AND ADDITIONAL WORK REQUIRED.

IMPORTANT
Antifreeze

At three yearly intervals, or at the onset of the third
winter, the cooling system must be drained, flushed
and refilled with the correct water and antifreeze
solution

Air bags

The front air bags on SRS vehicles must be renewed
every 10 years. The side air bags must be renewed
every 15 years.

IT1IS RECOMMENDED THAT:

At 20,000 km (12,000 miles) intervals, clean sunroof
drain tubes and channels, lubricate guide rails and
slides.

At 60,000 km (36,000 miles) intervals or every 3
years, whichever is the earlier, the hydraulic brake
fluid should be completely renewed.

At 120,000 km (72,000 miles) intervals or 6 years,
whichever is earlier, all hydraulic brake fluid seals and
flexible brake hoses should be renewed. All working
surfaces of the caliper cylinders should be examined
and components renewed where necessary.

Vehicles used extensively in arduous/off road
operating conditions will require the road wheel speed
sensors, brake pads, calipers, hoses and pipes to be
checked at 1600 km (1000 mile) intervals.

Vehicles used extensively in arduous/off road
operating conditions will require the air suspension
compressor inlet and exhaust filters to be replaced at
more frequent intervals.

Every 3 years the vehicle locking handset batteries
should be renewed.

When the vehicle is used in dusty or field conditions or
deep wading, frequent attention to the air cleaner may
be required.

WARNING: Two wheel roller tests must not
be carried out. Four wheel roller tests
must be restricted to 5 km/h (3 mph).

10 | MAINTENANCE
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BMW DIESEL

DESCRIPTION

The diesel engine fitted to New Range Rover is a 2.5
litre, liquid cooled, 6 cylinder, in-line unit. It has an
electronically regulated fuel injection system and is
turbocharged. Power output is increased by the
turbocharger which delivers compressed air to the
combustion chambers via an intercooler.

The engine develops 100 kW (134 hp) at 4400 RPM.

Engine performance is managed by a Digital Diesel
Electronics (DDE) system. This system monitors and
controls all engine functions such as the injection
timing, delivery volume and charge-air intercooling.
For full description of the DDE system, See FUEL
SYSTEM, Description and operation.

The flywheel is a dual-mass unit and is hydraulically
damped to prevent transmission rattle in all operating
conditions. Attached to the flywheel, around its
circumference at 60 degree intervals, are six position
pins. These are used by the DDE system to determine
engine speed and crankshaft position.

The engine comprises the following main systems and
components:

Crankcase

Cylinder head

Air intake system

Forced aspiration system

Injection system - See FUEL SYSTEM, Description
and operation.

Lubrication system

Cooling system - See COOLING SYSTEM,
Description and operation.

Auxiliary driven assemblies

Crankcase

The cast steel crankcase, which incorporates a
cooling water jacket, is machined and bored to form a
cylinder block (cylinder bore 80 mm) and a crankshaft
housing. These contain the pistons, connecting rods
and the crankshaft. Bolted to the underside of the
crankcase is an aluminium reinforcement plate with an
integrated oil deflector. The reinforcement plate
increases crankcase stability and prevents oil foaming
and ventilation losses.

Pistons

Each piston is manufactured from aluminium and has
three grooves to accommaodate piston rings. The top
ring is a 15°keystone ring, the centre ring is a tapered
compression ring and the lower ring is spring-loaded
oil ring. The piston skirt is phosphated and graphited
while the piston crown has a V-patterned groove
machined into it. The V-patterned groove forms part of
the combustion chamber, which is designed on a swirl
chamber principle. This reduces fuel consumption,
exhaust emission and smoke produced at full load.
Piston cooling is by oil which is directed to the
underside of each piston through crankcase-mounted
spray jets; drillings in the piston allow oil to circulate
thoroughly.

Pistons have a stroke of 82.8 mm and are attached to
the connecting rods by 27 mm diameter gudgeon pins

Connecting rods

Power is transmitted to the crankshaft through the
forged steel connecting rods.

Crankshaft

The crankshatft is forged from high-tensile steel and
has seven main bearing journals. Journals are
supported in bearing shells fitted to the crankcase;
dynamic balancing of the crankshaft is achieved by
the use of 12 balance weights. An axially decoupled
torsional vibration damper suppresses longitudinal
vibration of the crankshaft to reduce noise.

Crankshafts are available in three sizes which have
different journal sizes - standard size, undersize 1 and
undersize 2. A colour code, yellow, green or white
denotes the actual size of the journals.

At its front end, the crankshaft drives a close coupled
oil pump for the engine lubrication system and the fuel
injection pump timing chain. The timing chain
connects the crankshaft mounted sprocket and
injector pump drive sprocket. A second timing chain
takes drive from the injector pump sprocket to the
overhead camshatft in the cylinder head.

DESCRIPTION AND OPERATION 1
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15
14
13
12
11
10
9
12M7135
1. Charge air collector 11. Oil return from turbocharger
2. Oil dipstick 12. Turbocharger
3. Oilfilter 13. Exhaust manifold
4. Fuel injection pump chain drive 14. Camshatft drive chain
5. Tensioner rail - chain drive 15. Camshaft
6. Crankshaft 16. Hydraulic tappet
7. Oil sump 17. Fuel injector
8. Reinforcement plate 18. Swirl chamber
9. Piston cooling jet 19. Glow plug
10. Cooling water jacket
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1. Charge air collector 9. Vacuum cell for turbocharger
2. Connection from intercooler 10. Turbocharger air intake
3. Intake air temperature sensor groove 11. Piston crown, V-pattern
4. Hydraulic damper - tensioner roller 12. Exhaust pipe from turbocharger
5. Radiator fan and viscous coupling 13. Exhaust manifold
6. Torsional vibration damper 14. Overhead camshaft
7. Oil pump 15. Hydraulic tappet
8. Water pump
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Cylinder head

The aluminium cylinder head houses the chain driven
overhead camshatft, the valve gear and fuel injectors.

Coolant enters the cylinder head from the crankcase.
The coolant flow is across the cylinder head and out
to the heater matrix and radiator.

An oil separator with wire mesh filter is installed in the
camshaft cover.

1
A
< 2
M7 }I
=PI S

12M7137

. Oil separator

. Camshaft cover bolts
. Fuel injector

Glow plug

Outlet valve

Oil supply duct
Hydraulic tappet
Camshaft

PNOU A WD

Camshaft

Seven bearings support the camshatft in the cylinder
head. The camshaft is chain driven from the fuel
injection pump drive sprocket, which itself is chain
driven from the crankshaft. Both the injection pump
timing chain and the camshaft timing chain run within
guide rails and are tensioned automatically by tension
rails and a chain adjuster mechanism.

12M7138

Guide rail

Camshaft drive chain
Guide rail

Injection pump drive chain
Tension rail

Chain adjuster

Tension rail

Nogk~wdhE

Valve gear

The camshaft operates the inlet and exhaust valves
through bucket-type tappets with hydraulic valve
clearance adjustment. The hydraulic tappets are
leakproof, eliminating rattle during the first few
revolutions of the engine. Valves are available in
standard size or oversize and are identified by a
number stamped on the stem. Valves are coated
during manufacture and DO NOT need to be lapped
when they are renewed.

4 DESCRIPTION AND OPERATION
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Fuel injectors

Fuel is delivered to each cylinder through fuel injector
nozzles. An injector is screwed into a pre-combustion
chamber (swirl chamber) at each cylinder position.

The precombustion chambers are also fitted with glow
plugs. Each injector comprises a nozzle holder and
contains a spring-loaded needle valve; the nozzle
holder of cylinder No 4 incorporates a sender which
senses the time of fuel ejection by recognising needle
movement. This information is utilised by the DDE
system - See ENGINE MANAGEMENT, Description.

12M7139

Fuel injector

Glow plug

Pre-combustion chamber

Piston crown, V-patterned groove

PonE

Air intake

Fresh air is drawn in through an air cleaner assembly
secured to the left hand inner wing of the vehicle. The
air cleaner assembly comprises a housing which
contains a paper filter element. The rectangular,
two-part housing is constructed from moulded plastic
and incorporates an air inlet and an air outlet.

The air cleaner delivers filtered air to the turbocharger.

Forced aspiration system

Forced aspiration is by an exhaust driven
turbocharger. Compressed air, from the turbocharger,
passes through an intercooler to the charge air
collector mounted on the cylinder head.

Turbocharger

The turbocharger consists of a compressor housing
and a turbine housing bolted to the exhaust manifold.
The compressor housing has an ambient air inlet and
a compressed air outlet. The turbine housing has an
exhaust gas inlet and an exhaust gas outlet. Both
compressor and turbine housings are bolted to a
central bearing housing. The bearing housing contains
two pressure lubricated bearings which provide
support for the rotor shaft. An exhaust-gas driven
turbine mounted at one end of the rotor shaft, drives a
centrifugal compressor mounted at the other.

To regulate charge air pressure, a by-pass plate is
installed on the exhaust side of the turbocharger. The
by-pass plate is connected to a pneumatic pressure
actuator.
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Charge air outlet
Pressurised oil from engine
Turbine housing
Turbine

Exhaust gas outlet
Exhaust gas inlet
Bearing housing
Rotor shaft
Compressor housing
Compressor

Air intake
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Intercooler

To lower the temperature of the charge air, and
therefore increase its density, an intercooler is fitted
between the turbocharger and the charge air collector.

Charge air collector

The charge air collector is bolted to the cylinder head
and consists of a manifold having a single inlet and six
individual outlets, one to each cylinder. Intake charge
air pressure and charge air temperature sensors
mounted on the collector are linked to the control unit
of the DDE system. The air temperature sensor has a
black connector and is fitted at the front of the air
collector. The pressure sensor is a small, black plastic
sensor mounted on the fuel filter bracket. It is
connected to the air collector through a tube.

{

T

Operation

When the engine is running, exhaust gas impinges on
the turbine vanes of the turbocharger causing the
turbine to rotate. The rotor shaft transmits drive from
the turbine to the inlet centrifugal compressor. Air is
drawn into the compressor from the air cleaner and
compressed air is discharged to the charge air
collector via the intercooler.

Charge air pressure is regulated by operation of the
by-pass plate.

Ny
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12M7141

By-pass plate actuator

Charge air pressure sensor

Intake air (charge air) temperature sensor
DDE system control unit

PwNPE

6 DESCRIPTION AND OPERATION




aeeee

BMW DIESEL

Lubrication system

The lubrication system comprises the sump, pump, oil
filter and oil ducts.

Sump

This is a one-piece, rigid, aluminium, die-cast unit
bolted to underside of the crankcase. An oil deflector
plate is attached to the crankcase reinforcing shell
above the sump. The sump incorporates a drain plug
and a dip-stick guide pipe.

Oil pump

An internal gear-type pump is mounted on the front
end of the crankshaft. It is directly driven by the
crankshaft. The pump consists of a body which
houses a driven rotor and a stator. Pump pressure is
regulated by a piston operated pressure relief valve
housed within the body of the pump.
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1. Camshaft bearing
2. Camshaft bearings
3. Oil duct

4. Main oil duct
5. Big end bearing
6. Main crankshaft bearing
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12M7143

Camshatft timing chain drive
Upper tension rail

Chain adjuster

Injection timing

Lower tension rail

Oil return

oukrwbnE

Oil filter

The oil filter is vertically-mounted below the charge air
collector. It consists of a filter element contained
within a housing which is screwed to a filter head. A
filter by-pass valve is installed in the housing, while
the filter head holds a thermostat. The thermostat
promotes quick warm up of the engine by preventing
oil circulating through the oil cooler when the oil
temperature is low. The thermostat operates at 80°C.

Oil ducts

Oil circulates around the engine, and is delivered to
the turbocharger bearings, through ducts and oilways.
A longitudinal main oil duct allows oil to be delivered
to the crankshaft bearings. Vertical ducts from the
main duct allow oil to the piston cooling jets and to the
camshaft bearings.

Operation

Refer to the lubrication system circuit diagrams for
lubrication system operating details.

Auxiliary driven assemblies

The auxiliary driven assemblies consist of the
following:

Water pump
Power steering pump
Alternator

The water pump, alternator and power steering pump
are driven from the crankshaft by means of a
decoupled pulley and a 5-rib, automatically tensioned,
V-belt.

8 DESCRIPTION AND OPERATION
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Belt tensioning element

Alternator drive

Power steering pump drive

Torsional vibration damper with decoupled pulley
Water pump drive

DESCRIPTION AND OPERATION







aeeee

BMW DIESEL

CYLINDER PRESSURE CHECK - DIESEL

Service repair no - 19.60.31

NOTE: Test must only be carried out with
battery in good condition. Compression
tests should not be used as the sole

means of assessing the state of an engine. They
must only be used to support other symptoms or
the results of other tests.

1.
2.

Disconnect battery negative lead.

Remove glow plugs. See FUEL SYSTEM,
Repair.

Release cover and disconnect lead from stop
solenoid.

Remove 2 screws securing harness trunking to
cylinder block and position trunking aside.
Reconnect battery negative lead.

Using kit LRT-19-007 fit adaptor DA 102-85 to
number 1 glow plug location. Tighten to 20 Nm
(15 Ibf.ft).

. Connect gauge to adaptor and tighten securely.

112M7151A

. Operate the starter motor until the gauge needle

reaches its highest reading and mark with the
pointer.

11.

12.
13.
14.
15.
16.
17.

Repeat operations 6 to 8 on remaining cylinders.

. All readings should be at least 20 bar and within

approximately 3 bar of each other.

If any reading is low, inject 4 shots of clean
engine oil into glowplug hole and repeat test.
Low readings on both wet and dry tests indicate
a badly seating valve or leaking cylinder head
gasket. Low readings on a dry test and
satisfactory wet test results indicate piston ring
and/or cylinder bore problems.

Disconnect battery negative lead.

Remove test equipment.

Connect stop solenoid.

Align harness trunking and secure with screws.
Fit glow plugs, See FUEL SYSTEM, Repair.
Reconnect battery negative lead.

REPAIR 1
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CAMSHAFT COVER GASKET - NON EGR

Service repair no - 12.29.40
Remove

1. Disconnect battery negative lead.

2. Remove 4 screws securing injector covers.

Remove covers.

/

12M7045

3. Release intake hose from ducting.

4. Release turbocharger intake hose from ducting.

5.

A\

12M7046

Release breather valve from intake ducting
grommet.

NOTE: Collect grommet. Refit to ducting.

Disengage 2 clips. Remove intake ducting.
Remove 3 bolts securing intake ducting bracket
and exhaust manifold heat shield to camshaft
cover. Collect bracket.

2 REPAIR
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Remove 10 bolts securing camshaft cover to
cylinder head.

Remove camshaft cover. Collect gasket and
discard.

Refit

10.
11.
12.

13.

14.

15.

16.
17.
18.

19.
20.
21.

Ensure mating faces are clean.

Fit gasket to camshaft cover.

Position camshaft cover on cylinder head.
Ensure gasket is correctly seated.

NOTE: Protrusion on rear of gasket can
snag on bearing cap during positioning of
cover.

Fit camshaft cover bolts. Tighten in diagonal
sequence, working from centre outwards to 15
Nm (11 Ibf.ft)

Align exhaust manifold heat shield. Position
intake ducting bracket.

Secure ducting bracket and heat shield with
bolts.

Position intake ducting. Engage clips.
Engage breather valve into ducting grommet.
Connect ducting to turbocharger intake hose.
Secure clip.

Connect intake hose to ducting. Secure clip.
Fit injector covers. Secure with screws.
Reconnect battery negative lead.

aeeee
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CAMSHAFT COVER GASKET - WITH EGR

Service repair no - 12.29.40

Remove

1. Disconnect battery negative terminal.
2. Remove air intake ducting. See FUEL

Refit

12.

SYSTEM, Repair.

Remove 2 bolts securing harness trunking and
position trunking aside.

Remove 3 bolts securing intake ducting bracket
and exhaust manifold heat shield to camshaft
cover. Collect bracket.

Remove 10 bolts securing camshaft cover to
cylinder head.

Collect sealing washers.

Remove camshaft cover. Collect gasket and
discard.

M17 0180

Inspect sealing washers, renew as necessatry.

. Ensure mating faces are clean.
10.
11.

Fit gasket to camshaft cover.
Position camshaft cover on cylinder head.
Ensure gasket is correctly seated.

NOTE: Protrusion on rear of gasket can
snag on bearing cap during positioning of
cover.

Fit camshaft cover bolts. Tighten in diagonal
sequence, working from centre outwards to 15
Nm (11 Ibf.ft).

. Align exhaust manifold heat shield. Position

intake ducting bracket.

. Secure ducting bracket and heat shield with

bolts.

. Fit air intake ducting. See FUEL SYSTEM,

Repair.

. Connect battery negative terminal.

REPAIR
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CRANKSHAFT PULLEY AND FRONT COVER OIL

SEAL

Service repair no - 12.21.01 - Crankshaft Pulley

Service repair no - 12.65.05 - Timing Gear Cover

Oil Seal
Remove
1. Disconnect battery negative lead.

2. Remove radiator. See COOLING SYSTEM,
Repair.

3. Remove cover from air conditioning drive belt

tensioner.

ok

. Slacken 4 water pump pulley bolts.

12M7026

6. Release auxiliary drive belt tension. Remove
belt.
7. Remove water pump pulley bolts. Remove

pulley.

8. Remove bolt from auxiliary drive belt tensioner

pulley. Remove pulley.

9. Remove 6 bolts securing vibration damper and
air conditioning pulley to vibration damper hub.

Remove damper and pulley.

Release drive belt tension. Remove drive belt.

10.

11.

12.

10

Secure LRT-12-105 to hub with 3 bolts. Remove
and discard hub retaining bolt.

Note orientation of shouldered washer. Remove
hub and tool.

Remove seal from front cover.

Refit

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

24,
25.

Ensure mating faces are clean.

Lubricate outer face of seal.

Locate seal in timing cover.

Using LRT-12-111, push seal home until flush
with face of timing cover.

Lubricate lip of oil seal. Fit crankshaft pulley hub.
Hold hub using LRT-12-105. Secure with new
bolt and tighten to 100 Nm (74 Ibf.ft) plus 150 °
torque angle.

Fit damper and pulley to hub. Secure with bolts.
Tighten to 23 Nm (17 Ibf.ft)

Fit auxiliary belt tensioner pulley. Secure with
bolt.

Fit pulley to water pump. Secure with bolts.
Tighten to 10 Nm (7 Ibf.ft)

Rotate auxiliary drive belt tensioner. Fit drive
belt.

Fit and tension air conditioning drive belt. See
AIR CONDITIONING, Repair.

Fit radiator. See COOLING SYSTEM, Repair.
Reconnect battery negative lead.

REPAIR 5
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CRANKSHAFT REAR OIL SEAL

ENGINE AND GEARBOX

Service repair no - 12.21.20

NOTE: Seal and carrier are supplied as an
A assembly.

Remove

Disconnect battery negative lead.

Remove flywheel. See this section.

Remove sump. See this section.

Remove 6 bolts securing seal carrier to cylinder
block.

PonE

12M7150

5. Remove seal carrier from location dowels.
6. Collect gasket and discard.

Refit

7. Ensure mating faces are clean.
8. Position new gasket.

9. Lubricate seal guide LRT-12-107 with engine oil.

Position over crankshaft boss.
10. Lubricate oil seal lip. Position seal carrier

squarely over guide. Locate carrier onto dowels.

11. Remove guide.
12. Secure carrier with bolts.
M6, Tightento 10 Nm (7 Ibf.ft)
M8, Tighten to 22 Nm (16 Ibf.ft)
13. Fit sump. See this section.
14. Fit flywheel. See this section.
15. Reconnect battery negative lead.

Service repair no - 12.37.01.99
Remove

1. Position vehicle on four post lift.
2. Remove battery. See ELECTRICAL, Repair.

3. With assistance, release bonnet struts from body
locations. Retain bonnet in vertical position using

stay clips.

WARNING: Only open the bonnet to the

vertical position with the vehicle on a

horizontal surface in the workshop. This
position is not intended to be used outdoors
where the bonnet could be affected by winds.

12M7059

4. Remove inlet manifold. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

5. Remove ECM. See FUEL SYSTEM, Repair.

6. Remove 2 screws securing engine harness
clamp to battery tray. Collect harness clamp.

12M7060° 7

6 REPAIR
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7. Release starter feed wire and glow plug relay
feed from battery terminal clamp.

8. Remove 4 bolts securing battery tray. Remove
battery tray.

4

12M7061

9. Release earth lead from shock absorber turret.

A

12M7062

10. Remove 3 bolts securing fuse box. Lift fuse box
for access.

12M7063

11. Disconnect engine harness multiplug from base
of fuse box.

12. Release earth wire from valance stud.

13. Disconnect engine harness multiplug from main
harness.

e

/

q
12M7095

14. Release engine harness clip from valance. Tie
harness aside over engine.

15. Disconnect fuel feed line from fuel heater/filter
head. Remove 'O’ rings and discard.

REPAIR 7
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12M7064 /_\

16.

17.

18.
19.

20.

21.

22.

23. Disconnect gearbox oil cooler. Remove 'O’ rings
and discard. Tie pipes aside on engine.

_—\_/
15 2
S 1325
|. lrlL_ 2 4 R
T ot 4 a
=) =
3

Release clip. Disconnect fuel return hose from
Fuel Injection Pump (FIP).

Disconnect multiplugs from fuel heater and turbo
boost sensor.

Position harness aside over engine.

Drain cooling system. See COOLING SYSTEM,
Repair.
Discharge air conditioning system. See AIR 12M7154

CONDITIONING, Adjustment.

Remove cooling fan. See COOLING SYSTEM, CAUTION: Where pipes are disconnected

Repair. | . . .
. . . . ug pipes and ports to prevent ingress of

Remove engine oil cooler. See this section. girtg Pip P P 9

24. Disconnect bottom hose from radiator.

12M7097

25. Disconnect coolant bleed hose from radiator.

REPAIR
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26. Release 2 fog lamp breather hoses from clips on 30. Disconnect feed pipe from power steering pump.
either side of radiator. Remove sealing washers and discard. Tie pipe
27. Disconnect 2 heater hoses from engine coolant aside to chassis.
pipes.

12M7098 \R / 27
31. Remove bolt and screw securing washer bottle

28. Position container beneath power steering filler neck. Remove filler neck.
reservoir to catch spillage.

29. Disconnect return pipe from reservoir. Tie
reservoir aside to engine.

12M7099

S

12M7101

REPAIR
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32. Disconnect 2 pipes from air conditioning 34. Remove 2 nuts and bolts securing radiator
condenser. Remove 'O’ rings and discard. mountings to chassis.

N\
‘ |
) )
‘\V"ﬁ 34 PQ 34

g

e Sk T T
S = %“7

33. Disconnect 2 pipes from air conditioning 35. Disconnect 2 condenser cooling fan multiplugs.
compressor. Remove 'O’ rings and discard.
Place pipes aside.

T =__/

/\\ 3§/ \ N W,
2 SN =

12M7105

36. Remove 2 nuts securing air conditioning pipe to
condenser fans. Release pipe.

12M7103

10 | REPAIR
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M7Is N

43. Remove 2 bolts securing gear lever. Remove
12M7106 lever.

37. With assistance, remove radiator/condenser
assembly.

Manual Vehicles:

38. Clamp clutch flexible hose using approved brake
hose clamp.

12M7109

Automatic Vehicles:

44. Remove window switch pack. See
ELECTRICAL, Repair.

\'12m7107 / /

39. Remove clip securing flexible hose to gearbox
bracket.

40. Disconnect clutch flexible hose at gearbox pipe.
Position hose aside.

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

42. Remove 6 nuts securing gaiter ring. Remove
ring and gaiter.

REPAIR
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All Vehicles: —

D)
45. Release handbrake. Remove handbrake cable N L—
clevis pin. ‘

([@\ 50

12M7110A

46. Raise lift. Drain gearbox, transfer box and
engine fluids. See SECTION 10, Maintenance.

47. Using a transmission jack, support transmission
under brake drum.

48. Remove chassis cross member. See CHASSIS
AND BODY, Repair.

Remove exhaust front pipe. See MANIFOLD /
AND EXHAUST SYSTEM, Repair. 12M7111
49. Release hand brake cable from grommet in
tunnel. -
) 51. Mark positions of propeller shafts and transfer
50. Remove 4 bolts securing rear propeller shaft box flgnges to aidpre;ssembly
guard. Remove guard. 52. Raise one wheel on each axle to allow rotation

of propeller shafts.

53. Remove 4 nuts from rear flange and 4 nuts and
bolts from front flange. Disconnect propeller
shafts. Tie aside.

54. Lower gearbox for access.

12 | REPAIR
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Automatic Vehicles:

55. Disconnect gear selector cable trunnion from
gearbox lever. Remove 2 bolts securing selector
cable abutment bracket to gearbox.

56. Place selector cable aside.

55

12M7112

57. Disconnect multiplugs from gear selection
position switch and gearbox speed sensor.

All Vehicles:

58. Disconnect 2 Lucars from transfer box fluid
temperature sensor.

59. Disconnect multiplugs from High/Low motor and
output shaft speed sensor.

REPAIR
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12 ENGINE

62. Remove 4 nuts securing each engine mount to

Manual Vehicles:
engine bracket.

60. Disconnect multiplugs from reverse and neutral
switches. Remove bolt securing harness bracket
to gearbox. Release harness from clips on

gearbox brackets.

12M7114A

All Vehicles:

61. Disconnect engine harness to gearbox harness
multiplug. Position harness aside.

12M7116A

</

12M7115A

14 | REPAIR
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63. Remove 4 nuts securing each engine mount to
chassis. Discard nuts.

12M4243

64. Fit lifting bracket to engine lifting eyes. Attach
suitable hoist.

65. Raise engine slightly. Ensure that lifting bracket
does not foul bulkhead. Remove both engine
mountings.

NOTE: It may be necessary to lower
gearbox support slightly during above
operation.

66. Raise power unit and draw forward.
67. Lower support from transmission.

NOTE: Power unit must be tilted at an

angle of approximately 45 degrees before

it can be withdrawn from engine
compartment.

68. Remove engine/transmission assembly.

12M7117A m T~—

REPAIR | 15
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Refit

69.
70.

71.

72.

Raise power unit. Guide into engine bay.
Position transmission jack beneath transmission
brake drum.

With assistance, raise transmission and lower
engine until engine mountings can be fitted.
Attach mountings to chassis with new flange
nuts. Do not tighten at this stage.

CAUTION: Engine mountings must be
fitted with centre bolt head facing
outboard as shown.

73. Lower and guide engine onto mounting studs.

16

74.
75.
76.

77.
78.

Attach engine to mountings with new flange
nuts. Do not tighten at this stage.

Release lifting bracket from engine lifting eyes.
Remove hoist.

Route gearbox harness. Secure with clips.
Connect multiplug to engine harness

Connect multiplugs to High/Low motor and
output shaft speed sensor.

Manual Vehicles:

79.

80.

81.
82.

83.
84.

85.

86.

87.

Secure gearbox harness bracket with bolt.
Tighten to 6 Nm (4 Ibf.ft).

Connect multiplugs to reverse and neutral
switches.

Secure harness to gearbox bracket with clips.
Connect Lucars to transfer box fluid temperature
Sensor.

Raise transmission on jack.

Align harness bracket to gearbox.

Automatic Vehicles:

Connect multiplugs to gear selection position
switch and gearbox speed sensor.

Position selector cable abutment bracket to
gearbox. Secure with bolts.

Adjust gear selector cable. See AUTOMATIC
GEARBOX, Adjustment.

All Vehicles:

88.

89.

90.

91.
92.

93.

94,

95.
96.

97.
98.

Raise one wheel on each axle to allow rotation
of propeller shafts.

Position shafts to transfer box flanges. Align
marks.

Secure propeller shaft flanges with nuts and
bolts. Tighten to 48 Nm (35 Ibf.ft)

Fit propeller shaft guard. Tighten bolts.

Guide hand brake cable through grommet in
transmission tunnel.

Fit exhaust front pipe. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

Fit chassis cross member. See CHASSIS AND
BODY, Repair.

Remove support from under transmission.
Tighten engine mounting nuts to 45 Nm (33
Ibf.ft)

Lower lift.

Connect handbrake cable to lever, secure with
clevis pin and clip.

REPAIR
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Manual Vehicles:

99. Fit seal around gearbox remote housing to
transmission tunnel aperture.

100. Fit gear lever bolts. Tighten to 25 Nm. (18 Ibf.ft)

101. Fit gaiter and ring. Secure with nuts.

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

Automatic Vehicles:

103. Fit window switch pack. See ELECTRICAL,
Repair.

Manual Vehicles:

104. Connect clutch flexible hose. Remove hose
clamp.

105. Secure flexible hose union to gearbox bracket
with clip.

106. Bleed clutch hydraulic system. See CLUTCH,
Repair.

All Vehicles:

107. With assistance, position radiator/condenser
assembly.

108. Connect multiplugs to condenser cooling fans.

109. Engage radiator in lower mounting rubbers.
Secure with nuts and bolts.

110. Align air conditioning pipe to condenser fans.
Secure with nuts.

111. Remove plugs from air conditioning compressor
and pipes.

112. Fit new 'O’ rings to compressor pipes. Lubricate
'O’ rings with compressor oil. Connect to
compressor.

113. Fit compressor connection bolts. Tighten to 23
Nm (17 Ibs.ft)

114. Remove plugs from air conditioning condenser
and pipes.

115. Fit new 'O’ rings to condenser pipes. Lubricate
'O’ rings with compressor oil. Secure pipes to
condenser. Tightento 15 Nm (11 Ibf.ft)

116. Fit washer bottle filler neck. Secure with bolt and
screw.

117. Remove plugs from power steering pump and
pipes.

118. Using new sealing washers, secure feed pipe to
power steering pump. Tighten to 30 Nm (22
Ibf.ft)

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.
139.

140.
141.

142.

143.

Untie power steering reservoir from engine.
Remove plugs. Connect return pipe. Secure
return pipe to reservoir with clip.

Secure fog lamp breather hoses to clips on
either side of radiator.

Connect heater hoses to engine coolant pipes.
Secure with clips.

Connect coolant bleed hose to radiator. Secure
with clip.

Connect bottom hose to radiator. Secure with
clip.

Remove plugs from transmission oil cooler and
pipes.

Lubricate pipes with transmission fluid, fit new
'O’ rings. Connect to oil cooler. Tighten to 30
Nm (22 Ibf.ft)

Replenish transmission fluids. See
LUBRICANTS, FLUIDS AND CAPACITIES,
Information.

Fit engine oil cooler. See this section.

Fit cooling fan. See COOLING SYSTEM,
Repair.

Evacuate and recharge air conditioning system.
See AIR CONDITIONING, Adjustment.

Refill cooling system. See COOLING SYSTEM,
Repair.

Refill engine oil. See LUBRICANTS, FLUIDS
AND CAPACITIES, Information.

Connect multiplugs to fuel heater and turbo
boost sensor.

Connect fuel return hose to FIP. Secure with
clip.

Using new 'O’ rings, connect fuel feed hose to
fuel heater/filter head.

Route engine harness along valance. Secure
clip.

Connect engine harness multiplug to main
harness. Secure earth terminal to valance stud.
Connect engine harness multiplug to base of
fuse box.

Position fuse box. Secure with bolts.

Position earth lead to shock absorber turret.
Secure with bolt.

Fit battery tray. Secure with bolts.

Fit starter feed wire to battery positive terminal
clamp. Secure with nut.

Position engine harness to battery tray. Secure
harness grommets.

Secure harness clamp to battery tray with
screws.

REPAIR | 17
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144. Fit ECM. See FUEL SYSTEM, Repair.

145. Fitinlet manifold. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

146. Refit battery. See ELECTRICAL, Repair.

147. With assistance, release bonnet stay clips.
Engage bonnet struts.

CAUTION: Ensure bonnet stay clips are
returned to their original positions as
shown.

12M7121A

148. Start engine. Check for fuel, coolant and oil
leaks.

FLYWHEEL/DRIVE PLATE

Service repair no - 12.53.07
Remove

1. Disconnect battery negative lead.

2. Manual gearbox: Remove clutch assembly. See
CLUTCH, Repair.

3. Automatic gearbox: Remove gearbox. See
AUTOMATIC GEARBOX, Repair.

4. Lock flywheel/drive plate using LRT-12-106.

5. Remove and discard 8 bolts securing
flywheel/drive plate.

6. Remove flywheel/drive plate.

LRT-12-106

12M4206

2 NOTE: Flywheel illustrated

Inspection

7. Inspect flywheel clutch face/drive plate for
cracks, scores or overheating.

8. Inspect ring gear for worn, chipped or broken
teeth.

9. Replace defective parts as necessary.
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Refit

10.

11.

12.

13.

14.

15.

Ensure mating faces, dowel and dowel locations
are clean.

Position flywheel/drive plate to crankshaft, locate
dowel.

Secure flywheel/drive plate with new bolts.
Tighten bolts to:

Flywheel - 105 Nm (77 Ibf.ft)

Drive plate - 120 Nm (88 Ibf.ft)

Manual gearbox: Fit clutch assembly. See
CLUTCH, Repair.

Automatic gearbox: Fit gearbox. See
AUTOMATIC GEARBOX, Repair.

Reconnect battery negative lead.

FRONT COVER GASKET

Service repair no - 12.65.04

Remove

1.
2.

Disconnect battery negative lead.
Remove cylinder head gasket. See this
section.

3. Remove sump. See this section.
4,
5

Remove alternator. See ELECTRICAL, Repair.

. Remove crankshatt pulley. See this section.

6. Remove 4 bolts securing air conditioning

compressor to bracket. Tie compressor aside.

12M7030 7 7

7. Remove 6 bolts securing compressor bracket to

cylinder block and front cover. Remove
compressor bracket.

REPAIR | 19
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12M7031 12M7033
8. Remove 2 bolts securing power steering pump 12. Remove and discard gasket.
bracket to front cover and cylinder block.
9. Release bracket/pump assembly. Tie aside. NOTE: Front cover gasket is integral with

oil pump gasket. When removing front
cover only, separate gaskets by cutting at
points shown.

Refit

13. Ensure mating faces are clean.

14. Position new gasket on cylinder block.

15. Align front cover to cylinder block dowels.
Secure with bolts. Tighten to 10 Nm (7 Ibf.ft)

16. Position power steering pump on cylinder block
dowel.

17. Secure steering pump bracket to front cover and
cylinder block with bolts. Tighten to 22 Nm (16

MN—N Ibf.ft)
18. Position air conditioning compressor bracket to
12M7032 M cylinder block. Secure with bolts.

19. Position compressor on mounting bracket ring
dowels. Secure with bolts.

10. Remove 15 bolts securing front cover to cylinder 20. Fit crankshaft pulley. See this section.
block. 21. Fit alternator. See ELECTRICAL, Repair.
11. Remove front cover from 2 cylinder block ring 22. Fitsump. See this section.
dowels. 23. Fit cylinder head gasket. See this section.

24. Reconnect battery negative lead.

20 | REPAIR




BMW DIESEL }.@

CAMSHAFT

Service repair no - 12.13.02

Remove

1. Remove camshaft cover. See this section.
Vehicles with EGR: Remove EGR vacuum
pump. See EMISSION CONTROL, Repair.

12M4175A

2. Remove bolt securing harness trunking, recover

nut plate.
3. Vehicles without EGR: Remove 2 bolts securing

camshatft front cover plate, remove cover plate;
remove and discard 'O’ ring. Lay harness
trunking aside.

4. Remove plastic plug from flywheel/drive plate
timing pin access hole.

12M4176

12M4179

5. Rotate crankshaft clockwise until No.1 piston is
at top dead centre (TDC) on its compression

stroke. Insert timing pin LRT-12-108 into hole in

flywheel/drive plate.

NOTE: TDC No. 1 is indicated when
camshaft lobes of No. 1 cylinder are
positioned as shown.

REPAIR
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MRT-12-115
v

= S

G/ (
LRT-12-114

12M4177

6. Fit camshaft holding tool LRT-12-112.

7. Remove timing chain tensioner access plug,
remove and discard sealing washer.

8. Using tool LRT-12-115, retract timing chain
tensioner and insert tensioner pin LRT-12-114 to
retain tensioner plunger.

CAUTION: Ensure eye of tensioner pin
& LRT-12-114 is vertical not horizontal.
9. Remove bolt securing camshaft sprocket,

remove sprocket.

2 NOTE: Do not discard bolt at this stage.

10. Remove camshaft holding tool LRT-12-112.

e

LRT-12-113

12M4178

11. Locate tool LRT-12-113 on cylinder head,
secure with tool with camshaft cover bolts.

12. Rotate shaft of tool LRT-12-113 to load camshaft
bearing caps.

13. Ensure camshaft bearing caps are suitably
identified to their fitted positions.

NOTE: Caps should be numbered from 1
to 7 and are read from the front of the
engine.

14. Remove nuts securing camshaft bearing caps.

15. Rotate shaft of tool LRT-12-113 until loading is
removed from camshaft bearing caps, remove
tool.

16. Remove camshaft bearing caps.

17. Remove camshaft.

Inspection

18. Clean camshaft, bearing caps and journals in
cylinder head.

19. Check cam lobes for signs of wear, pitting or
scoring.

20. Check journals on camshaft, bearing caps and
cylinder head for signs of wear, overheating and
scoring.

21. Lubricate cam followers, camshaft bearing caps
and journals with engine oil.

22. Clean sealant from threads of front cover plate
bolt and bolt hole.

2 CAUTION: Do not use a tap.
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Refit

23.

24,

25,

26.

27.

28.

29.

30.

Remove timing pin LRT-12-108 from
flywheel/drive plate.

Rotate crankshaft anti-clockwise approximately
30°.

Fit camshaft with lobes of No.1 cylinder facing
upwards.

Fit camshaft bearing caps ensuring No.1 cap is
at front of engine and cap identification marks
are on exhaust manifold side.

Locate tool LRT-12-113 on cylinder head,
secure tool with camshaft cover bolts.

Rotate shaft of tool LRT-12-113 to load camshaft

bearing caps.

Fit camshaft bearing cap nuts and tighten to:
M6 - 10 Nm (7 Ibf.ft)

M7 - 15 Nm (11 Ibf/ft)

M8 - 20 Nm (15 Ibf/ft)

Rotate shaft of tool LRT-12-113 until loading is
removed from camshaft bearing caps, remove
tool.

CAUTION: The tappets expand when
camshaft is removed. To avoid pistons
contacting valves, observe the following

wait times before rotating pistons back to top
dead centre (TDC).

Above 20° C - 4 minutes

10° Cto 20° C - 11 minutes

0° Cto 10° C - 30 minutes

Below 0° C - 75 minutes

31. Rotate crankshaft clockwise until No.1 piston is

at top dead centre (TDC) and timing pin
LRT-12-108 can be inserted in flywheel/drive
plate; fit camshaft holding tool LRT-12-112.

NOTE: If camshaft is not positioned
correctly, rotate camshaft using spanner
on cast hexagon until tool can be fitted.

LRT-12-112

12M4181

. Engines with recorded mileage in excess of

20,000 km (12,500 miles): Insert a 4.61 mm
(0.18 in) thickness of feeler gauges between
camshaft holding tool LRT-12-112 and inlet

manifold side of cylinder head.

All engines: Fit camshaft sprocket.

. Fit new camshaft sprocket bolt and tighten to:

Stage 1 - 20 Nm (15 Ibf.ft).
Stage 2 - Further 35°

2 NOTE: Use angular torque wrench.

. Using tool LRT-12-115, retract timing chain

tensioner rail slightly and remove tensioner pin
LRT-12-114.

. Fit new sealing washer to timing chain tensioner

access plug, fit plug and tighten to 20 Nm (15
Ibf.ft) .

. Remove timing pin LRT-12-108 from

flywheel/drive plate.

. Fit plastic plug in timing pin access hole.
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39.
40.

41.
42.

AN

43.

44,
45,

24

Apply STC 3373 sealant to camshaft front cover
plate dowel bolt.

Lubricate new 'O’ ring with engine oil.

Position harness trunking.

Vehicles without EGR: Fit 'O’ ring and camshaft
front cover plate, fit bolts and tighten to 22 Nm
(16 Ibf.ft) .

CAUTION: Ensure dowel bolt passes
through timing chain guide rail.

Position nut plate to bracket, fit and tighten
harness trunking bolt.

Fit camshaft cover. See this section.

Vehicles with EGR: Fit EGR vacuum pump. See
EMISSION CONTROL, Repair.

CYLINDER HEAD GASKET

Service repair no - 12.29.02

Remove

1.
2.

ok

Disconnect battery negative lead.

Remove fan cowl. See COOLING SYSTEM,
Repair.

Remove high pressure fuel pipe assembly. See
FUEL SYSTEM, Repair.

Remove camshaft cover. See this section.
Vehicles with EGR: Remove EGR vacuum
pump. See EMISSION CONTROL, Repair.
Remove exhaust manifold heat shield. See
MANIFOLD AND EXHAUST SYSTEM, Repair.
Remove 3 bolts securing turbocharger to
exhaust manifold. Collect gasket and discard.

7 ?

> /
\\J
12M7086 7
8. Remove turbocharger intake hose. Plug

turbocharger intake.
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e A (1
12M7088

9. Disconnect leak-off pipe from No. 1 injector. Plug
injector and pipe.
10. Disconnect engine coolant temperature sensor
(ECT) Sensor and temperature gauge sensor.
11. Disconnect leads from 6 glowplugs.
12. Disconnect No. 4 injector needle lift sensor.

Vehicles without EGR

13. Remove 2 bholts securing harness trunking to
cylinder head. Tie trunking aside.

~

2} ‘,\ RS
‘”{fé//,*’”/'
'/‘o‘@ 12 X

1\§|(/|7147 %

14. Remove remaining bolt securing camshaft end
cover. Remove cover. Discard 'O’ ring.

o
}“:.
S
I

NOTE: LH cover bolt also serves as
A retaining pin for timing chain guide rail.

All vehicles

15. Release alternator belt tension using a suitable
lever beneath tensioner damper as shown.
Release drive belt from alternator pulley.

2m7148  |(\

16. Remove bolt securing damper to drive belt
tensioner.

17. Release hoses from thermostat housing and
cylinder head.

18. Disconnect heater hose from cylinder head.

19. Remove plastic plug from flywheel timing pin
access hole. Insert timing pin LRT-12-108.

12M7087
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20. Turn crankshaft clockwise until No. 1 piston is at 24. Remove bolt securing camshaft sprocket.
Top Dead Centre (TDC) on its compression Remove sprocket.
stroke. Locate timing pin into flywheel.

NOTE: TDC No. 1 indicated by camshaft
A lobes of No. 1 cylinder pointing upwards.

21. Fit camshaft holding tool LRT-12-112.

22. Remove timing chain tensioner access plug.
Collect sealing washer and discard.

23. Using tool LRT-12-115, lever timing chain
tensioner rail to slack position. Insert tool
LRT-12-114 to retain tensioner plunger.

25. Remove timing chain tensioner and guide rail
pins. Remove 'O’ rings and discard.

. S 26. Remove timing chain tensioner rail.

27. Remove 5 bolts and 1 nut securing cylinder
@ head to timing cover.

28. Remove camshaft holding tool.

2 CAUTION: Do not rotate camshaft.

29. Using sequence shown, progressively slacken
and remove 14 cylinder head bolts. Discard
bolts.

NOTE: LH rear bolt cannot be removed
A due to proximity of bulkhead.

26771014728~ 4

o

I ——
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37779511 13519 5= 1 ?
12M7092A

/

i

12M7089 /21 22
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30. Attach suitable lifting eye to upper rear inlet
manifold stud.

31. Attach hoist to lifting eyes. Remove cylinder
head, remove and discard LH rear cylinder head
bolt.

NOTE: 2 ring dowels locate cylinder head
A to block.
CAUTION: To avoid damaging timing chain

& guide, ensure cylinder head is lifted as
squarely as possible.

32. Remove cylinder head gasket.
33. Check number of thickness identification holes
before discarding gasket.

12M7093

CAUTION: Check cylinder head for

warping, see Cylinder head warp check.

If crankshaft, pistons or connecting rods
have been renewed, new cylinder head gasket
thickness must be determined using the following
Piston Protrusion Check procedure. If above items
have not been disturbed, continue at Refit using
gasket with same thickness identification as
original.
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Piston Protrusion - Check

34.

35.

36.
37.

38.
39.
40.

28

Ensure cylinder block face and piston crowns
are clean.

Position a dial gauge with suitable base to
cylinder block.

12M7094A

Preload and zero gauge on cylinder block face.
Move gauge onto piston crown. Measure
protrusion of No. 1 piston in two positions as
shown. Take average of readings. Record
results.

Repeat protrusion check on piston No. 6.
Remove timing pin LRT-12-108 from flywheel.
Record protrusion of remaining pistons. Ensure
that readings are taken at exactly TDC.

NOTE: Top Dead Centre must be located
A using dial gauge.

41. Calculate average piston protrusion to determine
required gasket thickness:
Up to 0.76 mm = 2 identification holes
Over 0.76 mm = 3 identification holes

NOTE: If any piston protrudes more then
0.81mm, a gasket with 3 identification
holes must be fitted.

Cylinder head warp - check

42. Remove all traces of carbon and gasket material
from cylinder head.

12M4193

43. Using a straight edge and feeler gauges, check
cylinder head for distortion along lines shown in
illustration and compare with figures given:
Longitudinal warp A = 0.1 mm (0.004 in)

Lateral warp B = 0.05 mm (0.002 in)

44. Replace cylinder head if figures obtained exceed

those given.

2 NOTE: Cylinder heads may not be refaced.
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Refit

CAUTION: If crankshaft timing pin

LRT-12-108 has been removed, ensure that

FIP is on correct stroke, with dimple on
FIP sprocket visible, before refitting pin.

45. Ensure all mating faces are clean.

46. Check cylinder block ring dowels for condition
and correct location.

47. Apply 1.5mm bead of Unipart sealant STC 3373
to joint lines of cylinder block and timing cover.

48. Fit cylinder head gasket of correct thickness.

49. Fittool LRT-12-112 to ensure camshaftis in
correct position. If necessary, turn camshaft
using spanner on cast hexagon.

CAUTION: Do not turn camshaft if cylinder
& head is fitted to cylinder block.

NOTE: Fit a lightly oiled, new cylinder
A head bolt in LH rear location.

50. Position cylinder head on cylinder block. Ensure
timing chain guide is not fouled and rear LH bolt
enters bolt hole in cylinder block. Locate cylinder
head on ring dowels.

51. Disconnect lifting chains. Remove lifting eye.

52. Lightly lubricate new cylinder head bolts. Fit
bolts. Tighten, in sequence shown, in the
following stages.

Stage 1 = 80 Nm (59 Ibf.ft)

Stage 2 = Loosen by 180°

Stage 3 = 50 Nm (37 Ibf.ft)

Stage 4 = Tighten 90°

Stage 5 = Tighten 90°

Stage 6 = Run engine for 25 minutes
Stage 7 = Stop engine, allow to cool
Stage 8 = Tighten 90°

NOTE: Tighten using angular torque
wrench.

\ ~ WISt
12“}8%4 2‘5¢—r 61"10”*14
12M7092

53. Secure cylinder head to timing cover with bolts
and nut.
M7 -15 Nm (11 Ibf.ft)
M8 -20 Nm (15 Ibf.ft)

54. Fit camshaft timing chain tensioner rail.

55. Using new 'O’ rings, fit tensioner and guide rail
pins.

56. Engage timing chain with camshaft sprocket.
Position sprocket on camshatft.

57. Fit NEW camshaft sprocket bolt.

NOTE: Important; if engine has covered

more than 20,000 km (12,500 miles), insert

a feeler gauge of 4.61 mm (0.18 in)
thickness between cylinder head face and inlet
manifold side of LRT-12-112 prior to tightening
bolt.

58. With LRT-12-112 fitted to camshatft, tighten
camshaft sprocket bolt to 20 Nm (15 Ibf.ft).

59. Using a suitable torque angle gauge, further
tighten bolt by 35°.

60. Remove LRT-12-112.

61. Using tool LRT-12-115, lever tensioner rail to
slack position. Remove LRT-12-114 from
tensioner plunger.

62. Using a new sealing washer, refit access plug.
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63. Remove LRT-12-108 from flywheel. Fit plastic
plug.

64. Connect cooling hoses. Secure with clips.

65. Align damper to tensioner. Secure with bolt.

66. Lever tensioner to slack position. Engage drive
belt over alternator pulley.

Vehicles without EGR
67. Using a new 'O’ ring, fit camshaft end cover.

NOTE: Apply Loctite 577 sealant to
A threads of LH camshaft end cover bolt.

68. Align harness trunking to cylinder head. Secure
camshaft end cover and harness trunking with
bolts.

All Vehicles

69. Connect No. 4 injector needle lift sensor.

70. Connect leads to glowplugs.

71. Connect ECT sensor and temperature gauge
Sensor.

72. Remove plugs. Connect leak-off pipe to No. 1
injector.

73. Remove plug, fit intake hose to turbocharger.
Secure with clip.

74. Position new gasket on exhaust manifold. Fit
turbocharger.

75. Secure with bolts. 45 Nm (33 Ibf.ft)

76. Fit exhaust manifold heat shield. See
MANIFOLD AND EXHAUST SYSTEM, Repair.

77. Fit camshaft cover. See this section.

78. Vehicles with EGR: Fit EGR vacuum pump. See
EMISSION CONTROL, Repair.

79. Fit high pressure fuel pipes. See FUEL
SYSTEM, Repair.

80. Fit fan cowl. See COOLING SYSTEM, Repair.

81. Reconnect battery negative lead.

VALVES AND TAPPETS

Service repair no - 12.29.59
Remove

1. Remove camshaft. See this section.

2. Remove inlet manifold. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

3. Remove exhaust manifold. See MANIFOLD
AND EXHAUST SYSTEM, Repair.

4. Remove injectors. See FUEL SYSTEM, Repair.

5. Remove glow plugs. See FUEL SYSTEM,

Repair.

Remove cylinder head. See this section.

7. Remove tappets and store in their fitted order.

12M4182

8. Insert protective sleeve LRT-12-101 in tappet
bore.

o

LRT12 101
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10.
11.
12.

11—B

12M4183A

LRT-12-034

Position tool LRT-12-034 on valve.

Compress valve spring.
Remove 2 collets using

Release tool LRT-12-034, collect valve spring
cup, valve spring and spring seat, discard valve

spring.

a stick magnet.

12M4184

13. Remove valve stem oil seal using LRT-12-071,
discard seal.
14. Remove valve.

CAUTION: Store valve components in their
& fitted order.

15. Repeat above procedures for remaining valves.
16. Clean all components.
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Inspection

Valves

17.

18.

19.

20.

21.

32

Remove carbon from valves, valve guides and
seats.

Check valves for signs of burning, cracking and

pitting of valve seats.

Check head diameter of each valve:

Inlet = 36.0 mm (1.42 in)

Exhaust = 31.0 mm (1.22 in)

Check stem diameter of each valve, half-way
along stem and compare diameters with
dimensions given to determine stem sizes of
valves fitted and valve stem wear.
Standard:

Inlet = 6.97 mm (0.274 in)

Service limit = 6.95 mm (0.273 in)

Exhaust = 6.95 mm (0.273 in)

Service limit = 6.93 mm (0.272 in)

1st oversize:

Inlet = 7.07 mm (0.28 in)

Service limit = 7.05 mm (0.277 in)
Exhaust = 7.06 mm (0.278 in)
Service limit = 7.04 mm (0.27 in)

2nd oversize:

Inlet =7.17 mm (0.282 in)

Service limit = 7.15 mm (0.28 in)

Exhaust = 7.16 mm (0.281 in)

Service limit = 7.14 mm (0.279 in)

If valve stems are worn in excess of service
limits, valves with next oversize stems must be
fitted and valve guides reamed to correct size.

AN

22.
23.
24,
25.

26.

27.

Valve guides

CAUTION: Prior to checking/reaming valve
guides, check cylinder head for warping.
See Cylinder head gasket.

12M4185

Position a suitable DTI to cylinder head adjacent
to No.1 valve seat.

Insert a new valve with same stem diameter as
the original in the valve guide.

Position end of valve stem flush with spring end
of guide.

Move valve away from DTI, pre-load gauge and
note pre-load reading.

Move valve towards DTI, note gauge reading
and subtract pre-load from this figure. Compare
final figure obtained with tilt figure:

Valve tilt - inlet and exhaust = 0.5 mm (0.02 in).
If tilt figure exceeds above dimension, original
valve must be replaced with next oversize valve
and valve guide reamed to next oversize.

Valve guide inside diameter - inlet and exhaust:
Standard = 7.0 mm (0.275 in)

For 1st oversize valve stem = 7.1 mm (0.28 in)
For 2nd oversize valve stem = 7.2 mm (0.283 in)

2 NOTE: Valve guides may not be replaced.
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28.

29.

Dry ream valve guides using BMW tool 004210
and appropriate size reamer from those supplied
with tool.

Ream valve guide from combustion chamber
side, rotate tool once only in a downwards
direction; remove all traces of swarf on
completion.

Check valve head stand-down

30.

31.

32.

Original valves: Lap valves to their seats,
remove all traces of grinding paste on
completion.

Replacement valves: Do not lap valves to their
seats.

Insert No.1 valve into its guide.

D

33. Position suitable DTI to cylinder head, pre-load

then zero gauge.

34.

35.

36.

12M4188

Position DTI to centre of valve, measure valve
head stand-down and compare with figures
given:

Inlet = 0.65 to 0.85 mm (0.02 to 0.03 in)
Exhaust = 0.85 to 1.05 mm (0.03 to 0.04 in)
Replace any valve having stand-down in excess
of figures given with a valve having an increased
head thickness.

Refer to the following to determine thickness of
valve head required ensuring that valves with
correct size stem diameter are obtained.

NOTE: It will be necessary to re-cut valve
seats when fitting valves with increased
head thickness.

Standard valve stem diameter:
Head thickness increase - 0.25 mm (0.01 in)
Identification marks - RO
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1st oversize valve stem:

Head thickness increase - 0.25 mm (0.01 in)
Identification marks - R1

Head thickness increase - 0.50 mm (0.02 in)
Identification marks - R2

2nd oversize stem:
Head thickness increase - 0.50 mm (0.02 in)
Identification marks - R3

NOTE: Identification marks will be found

A adjacent to cotter grooves.

Valve seat - recut

39.

37. Recut valve seats using BMW tool 003520.

34

Head thickness: &

0.25 mm (0.01 in) - Increase depth by 0.25 mm

(0.01in) Refit

0.50 mm (0.02 in) - Increase depth by 0.50 mm

(0.02 in) 40.

41.

38.

2 [ o

12M4191

Use BMW tool 003580 to obtain specified valve
seat dimensions:

Valve seat angle A = 45° + 10’

Correction angle - outside B = 15°

Correction angle - inside C = 60°

Seat face outside diameter D:

Inlet valve = 35.5 mm (1.4 in)

Exhaust valve = 30.6 mm (1.2 in)

Valve seat width E:

Inlet valve = 1.75 to 2.25 mm (0.07 to 0.09 in)
Exhaust valve = 2.60 to 2.90 mm (0.10 to 0.11
in)

Remove all traces of swarf on completion.

CAUTION: Do not lap replacement valves
to their seats.

Lubricate all components including valve guides
and new valve stem oil seals with engine oil.
Insert protective sleeve LRT-12-101 in tappet
bore.
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12M4192

42. Fit protection sleeve LRT-12-104 on valve stem.
43. Fit new valve stem oil seal.

NOTE: Inlet valve stem oil seals are
coloured RED whilst exhaust valve stem
oil seals are coloured GREEN.

44. Press valve stem oil seal into position using tool
LRT-12-071, remove protection sleeve
LRT-12-104.

45. Fit valve spring seat, new valve spring and
spring cup.

46. Compress valve spring using tool LRT-12-034, fit
2 collets.

47. Remove protection sleeve LRT-12-101.

48. Repeat procedures for remaining valves.

49. Lubricate tappet bores and tappets with engine
oil, fit tappets to their original locations.

50. Fitcylinder head. See this section.

51. Fit exhaust manifolds. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

52. Fitglow plugs. See FUEL SYSTEM, Repair.

53. Fitinjectors. See FUEL SYSTEM, Repair.

54. Fitinlet manifolds. See MANIFOLD AND
EXHAUST SYSTEM, Repair.

55. Fit camshaft. See this section.

OIL COOLER

Service repair no - 12.60.68
Remove

1. Remove intercooler. See FUEL SYSTEM,
Repair.

2. Remove 2 trim fixing studs securing LH deflector
panel. Remove panel.

Iy
&

MUY
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3. Position container to catch oil spillage.
4. Disconnect oil cooler upper hose. Remove 'O’
ring and discard.

NEAY

[
L
QN
—
[
f
O
12M7019

o

Plug hose and cooler.
6. Release left hand fog lamp breather tubes from
radiator bracket clips.
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12M7020

7. Remove 2 bolts securing oil cooler to radiator
bracket.

—— 10.
D 11.
1 Refit
7
12.
13.
I N\ 14.
15.
16.

17,
18,

—f—<}\/[%\ﬁ_%7 o
f 20.

i - 21.

1 A 22.

12M3904

CAUTION: The RH side of the oil cooler

has a sliding mount which allows the

cooler to expand and contact with
changes in temperature. Incorrect tightening
torque of the RH fixing will lead to cooler damage.

8.
9.

Raise oil cooler for access.
Disconnect lower hose. Remove 'O’ ring and
discard.

12M7022

23.
24,

[t

11— N

Plug hose and cooler.
Remove oil cooler.

Position oil cooler. Remove plugs.

Using new 'O’ ring, connect lower hose to oil
cooler. Tightento 30 Nm (22 Ibf.ft).

Lower cooler to radiator bracket.

Apply Loctite 270 Stud Lock to threads of RH
fixing.

Assemble spacers to fixing and secure fixing to
radiator bracket, finger tight.

Engage slot in RH side of cooler to spacers.
RH fixing Tighten to 5 Nm (4 Ibf.ft).

LH fixing Tighten to 25 Nm (19 Ibf.ft).

Using new 'O’ ring, connect upper pipe to oil
cooler. Tighten to 30 Nm (22 Ibf.ft)

Remove container.

Secure fog lamp breather tubes to radiator
bracket clips.

Fit deflector panel. Secure with studs.

Fit intercooler. See FUEL SYSTEM, Repair.
Check engine oil level. Top-up if necessary.

36 | REPAIR




BMW DIESEL }.@

OIL FILTER - UP TO 1998MY

Service repair no - 12.60.02
Remove

1. Drain engine oil. See SECTION 10,
Maintenance.

2. Position cloth beneath oil filter casing to catch
spillage.

3. Remove bolt securing cover to filter casing.

Collect 'O’ ring and discard .

Remove cap. Collect 'O’ ring and discard.

Remove filter element and discard.

ok

12M7034

NOTE: Oil in filter casing will run back into

A sump once cover is removed.

Refit

o

Clean filter casing and cap.
Fit filter element.
8. Using new 'O’ rings, position cap. Secure with
bolt. Tighten to 33 Nm (24 Ibf.ft)
9. Replenish engine oil. See LUBRICANTS,
FLUIDS AND CAPACITIES, Information.
10. Start engine. Run at 2500 rev/min until oil
pressure warning light extinguishes.

.

NOTE: QOil pressure warning light will
A extinguish after approximately 5 seconds.

11. Stop engine. Recheck oil level.
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OIL FILTER 1998MY ONWARDS

OIL PUMP

Service repair no - 12.60.02
Remove

1. Drain engine oil. See SECTION 10,
Maintenance.

2. Position cloth beneath oil filter casing to catch
spillage.

3. Using a socket wrench, carefully loosen cap and
allow oil to drain back into sump.

4. Remove cap and collect 3 'O’ ring seals. Discard
seals.

5. Remove filter element and discard.

12M 4711

Refit

Clean filter casing and cap.

Fit filter element.

Lubricate new 'O’ ring seals using engine oil.
Fit cap and tighten to 25 Nm (18 Ibf.ft)
Replenish engine oil. See LUBRICANTS,
FLUIDS AND CAPACITIES, Information.
11. Start engine. Run at 2500 rev/min until oil
pressure warning light extinguishes.

cCoxNO

NOTE: QOil pressure warning light will
A extinguish after approximately 5 seconds.

12. Stop engine. Recheck oil level.

Service repair no - 12.60.26

Remove

1. Remove timing chains and sprockets. See this
section.

2. Remove sump. See this section.

3. Remove 3 bolts securing oil pick-up strainer to
oil pump and deflector plate.

12M7051

4. Remove pick-up strainer. Collect gasket.
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5. Remove lower chain guide.
6. Remove Woodruff key from crankshatft.

12M7052

7. Remove 8 bolts securing oil pump to cylinder
block.
8. Remove pump. Collect gasket.

Refit

11.
12.

13.
14.
15.
16.
17.

18.

19.

Ensure mating faces are clean.

Position new oil pump/front cover gasket to
cylinder block.

Refit oil pump. Fit bolts, finger tight.

Fit tool LRT-12-116 over crankshaft. Tighten
centre screw by hand to centralise oil pump.

Tighten oil pump bolts to 22 Nm (16 Ibf.ft)
Remove tool from crankshaft.

Fit woodruff key to crankshaft.

Fit lower chain guide.

Using a new gasket, position oil pick-up strainer.
Secure with bolts. Tighten to 10 Nm (7 Ibf.ft)
Fit timing chains and sprockets. See this
section.

Reconnect battery negative lead.
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OIL PUMP AND OIL PRESSURE RELIEF VALVE -
OVERHAUL

Service repair no - 12.60.32
1. Remove oil pump. See this section.
Oil pump
NOTE: Oil pump is only supplied as an
assembly but the following dimensional

checks checks may be carried out to
determine serviceability.

12M4194

2. Iffitted : Remove 2 bolts securing oil pick-up
pipe, remove pipe.
3. Remove and discard seal.

4. Press flanged bush out from front of oil pump.

5. Make suitable alignment marks between cover
plate and pump housing.

6. Noting fitted position of special screw, remove 4
screws securing cover plate, remove plate.
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10.

11. Remove flanged bush, position a straight edge

Make suitable alignment marks between inner across both rotors and the pump body.

and outer rotors and pump housing. 12. Using feeler gauges inserted between straight
Clean rotors and recess in pump housing, fit edge and on each side of inner and outer rotors,
rotors ensuring square identification marks face measure axial clearance between rotors and
towards cover plate and reference marks are pump body and compare with figures given:
aligned. Outer rotor to pump body axial clearance =

0.070 mm (0.004 in) - maximum
Inner rotor to pump body axial clearance = 0.065

mm (0.003 in) - maximum
ZZ.I 0 \ / 13. If any of the clearances obtained exceed figures

ﬁ given, pump assembly must be replaced.
> T
O

> <1. l a,

Ny

o 0
iy

12M4198

Insert flanged bush into inner rotor with flange on
rotor side of pump.

Using feeler gauges, check clearance between
outer rotor to pump body and inner rotor to
flanged bush and compare with figures given:
Outer rotor to pump housing = 0.4 mm (0.02 in) -
maximum

Inner rotor to flanged bush = 0.065 mm (0.003
in) - maximum
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Oil pressure relief valve

12M4200

14.

15.

16.

17.

18.

19.

42

Using a suitable mandrel, depress sleeve and
remove circlip.

WARNING: Sleeve is under strong spring
pressure, suitable eye protection must be
worn.

12M4201

Gradually release spring pressure, remove
sleeve, spring and piston.

Remove and discard 'O’ ring.

Clean all components, check piston, sleeve and
relief valve bore for damage, scoring and signs
of wear.

Check relief valve spring free length:

Free length = 84.1 mm (3.3 in)

Renew relief valve as an assembly.

20.
21.
22,

23.
24,

25,

26.

27.

28.
29.
30.

Oil pump and oil pressure relief valve -
assembling

Lubricate all components with engine oil.

Fit a new 'O’ ring to sleeve.

Insert piston, spring and sleeve into relief valve
bore, depress sleeve and fit circlip.

WARNING: Suitable eye protection must
be worn.

Check that circlip is correctly seated in groove.
Insert rotors into pump ensuring that square
identification marks are toward cover.

Fit cover plate ensuring reference marks are
aligned.

Fit 4 screws ensuring special screw is in its
original location, tighten screws to 20 Nm (15
Ibf.ft).

Fit flanged bush ensuring that flange is on cover
plate side of pump.

Position new seal to oil pick-up pipe, fit pipe.
Fit 2 bolts and tighten to 10 Nm (7 Ibf.ft).

Fit oil pump. See this section.
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OIL PRESSURE SWITCH SUMP
Service repair no - 12.60.50 Service repair no - 12.60.44
Remove Remove
1. Disconnect switch multiplug. 1. Raise vehicle on four post lift.
2. Remove switch. Collect sealing washer and 2. Disconnect battery negative lead.
discard. 3. Remove nut and bolt securing dipstick tube.

Remove tube. Remove and discard 'O’ ring.

1 N ‘
5 12M7037 /
j 4. Raise lift.
12M7035 5. Position support under chassis front cross
member.
Refit

3. Ensure mating faces are clean.

4. Fit a new sealing washer, oil threads of switch
and fit switch. Tighten to 40 Nm (30 Ibf.ft)

5. Connect multiplug.
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12M7038

6. Lower lift to give clearance between front axle
and sump.

CAUTION: Do not lower axle from chassis

& if front shock absorbers are disconnected.

7. Drain oil from sump. Refit sump plug.
8. Remove bolt securing power steering pump
bracket to sump.

\ _

12M7039 N — —

9. Remove 29 bolts securing sump. Remove sump
and gasket.
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Refit
10.
11.
12.

13.
14.

15.

16.
17.
18.
19.
20.
21.

22,

Ensure mating faces are clean.

Clean sump.

Fit gasket to sump. Fill front and rear openings in
gasket with STC 3373 sealant.

Position sump to cylinder block.

Secure sump with bolts.

M6 - 10 Nm (7 Ibf.ft)

M6 - 12 Nm (9 Ibf.ft)

M8 - 20 Nm (15 Ibf.ft)

Tighten sump plug to:-

M12 - 25 Nm (18 Ibf.ft)

M22 - 60 Nm (44 Ibf.ft)

Position power steering pump bracket on sump.
Secure with bolt.

Raise lift. Remove chassis support.

Lower lift.

Lubricate new dipstick tube 'O’ ring with clean
engine oil.

Fit 'O’ ring to dipstick tube. Fit tube. Secure with
nut and bolt.

Refill engine oil. See LUBRICANTS, FLUIDS
AND CAPACITIES, Information.

Reconnect battery negative lead.

BIG-END BEARINGS

Service repair no - 12.17.16
Remove

1. Remove sump. See this section.

12M4202

N

Remove 3 bolts securing oil pick-up pipe.
3. Remove oil pick-up pipe, remove and discard
seal.
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12M4203

4. Progressively slacken then remove and discard
10 bolts securing reinforcing plate,

5. Remove reinforcing plate.

6. Carefully rotate crankshaft to gain access to
connecting rod bolts.

12M4204

7. Ensure that connecting rods and big-end bearing
caps are suitably identified to each other.
8. Remove big-end bearing cap bolts.

2 NOTE: Do not discard bolts at this stage.
9. Remove big-end bearing caps, remove and
discard big-end bearing shells.

CAUTION: Dowel located, do not tap
bearing caps sideways.

10. Remove and discard big-end bearing shells from
connecting rods.

CAUTION: Take care when carrying out

above operation that piston does not

contact valves. Keep big-end bearing caps
and bolts in their fitted order.

Inspection

12M4205

11. Measure and record crankshaft big-end journal
diameter, take 4 measurements at 90° intervals.

NOTE: There are 3 sizes of crankshaft
big-end journals, Standard, Size 1 and Size
2. Crankshafts with either Standard or Size
1journals may be ground to the next undersize
and the appropriate oversize big-end bearing
shells fitted.
Standard = 44.975 to 45.00 mm (1.770to 1.771in)
Size 1-0.25 (0.01 in) undersize = 44.725 to 44.75
mm (1.761 to 1.762 in)
Size 2 - 0.50 mm (0.02 in) undersize = 44.475 to
44.50 mm (1.751 to 1.752 in)

12. Repeat above procedures for remaining big-end
journals.
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Check big-end bearing clearances

/|

12M4229

NOTE: Big-end bearing shells are available

in 3 sizes - Standard, 0.25 (0.01 in) and

0.50 (0.02 in) oversize and are colour
coded RED or BLUE. Additionally, the connecting
rod bearing shell is of the 'sputter’ type and can
be identified by a letter S or a series of XXX on the
outside of the shell. Sputter bearings must be
fitted to the connecting rod.

12M4230

13. Fit a new RED colour coded big-end bearing
shell of the appropriate size in connecting rod.

CAUTION: Ensure bearing shell is of the
& ‘sputter’ type.

14. Fit a new BLUE colour coded big-end bearing
shell of the appropriate size in the big-end
bearing cap.

CAUTION: Do not fit a 'sputter’ bearing to
bearing cap.

15. Place a strip of Plastigage across crankshaft
big-end journal.

16. Pull connecting rod on to journal.

17. Fit big-end bearing cap ensuring reference
marks on connecting rod and cap are aligned.

18. Fit original big-end bearing cap bolts and tighten
to:
Stage 1 - 5 Nm (4 Ibf.ft)
Stage 2 - 20 Nm (15 Ibf.ft)
Stage 3 - Use angular torque wrench and tighten
further 70°

CAUTION: Do not rotate crankshaft.

AN

19. Remove big-end bearing cap.

12M4231

20. Using scale provided, measure width of
Plastigage on bearing journal and compare with
bearing clearance:

Big-end bearing clearance = 0.010 to 0.055 mm
(0.0004 to 0.002 in)

21. If correct clearance cannot be obtained with
bearing shells available, crankshaft journals
must be ground to next undersize and the
appropriate oversize big-end bearing shells
fitted.
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22,

23.

24,

25,

Retain selected bearing shell with connecting
rod and bearing cap.

Remove all traces of Plastigage using an oily
rag.

Repeat above procedures for remaining big-end
bearings.

Discard original big-end bearing cap bolts.

Refit

26.

27.

28.

29.

30.

48

Lubricate crankshaft journals and selected
big-end bearing shells with engine olil.

Fit selected big-end bearing shells to connecting
rod and big-end bearing cap ensuring that
‘sputter’ bearing is fitted to connecting rod.

;‘/1\30 30

12M4232

Pull connecting rod down on to crankshaft
journal.

Fit big-end bearing cap ensuring that reference
marks on cap and rod are aligned.

Fit new big-end bearing cap bolts and tighten to:
Stage 1 - 5 Nm (4 Ibf.ft)

Stage 2 - 20 Nm (15 Ibf.ft)

Stage 3 - Use angular torque wrench and tighten
further 70°.

31.

32.

12M4233

Position reinforcing plate to crankcase ensuring
that arrows on plate are pointing towards front of
engine.

Fit 10 new bolts and tighten from centre
outwards to :

M4 - 22 Nm (16 Ibf.ft)

M10 - 43 Nm (32 Ibf.ft)
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33.
34.

35.

12M4234

Position new seal to oil pump.

Fit oil pick-up pipe, fit 3 bolts and tighten to 10
Nm (7 Ibf.ft)

Fit sump. See this section.

PISTONS, CONNECTING RODS AND CYLINDER
BORES

Service repair no - 12.17.03

Remove

1. Remove cylinder head. See this section.
2. Remove big-end bearings. See this section.

3. Push piston and connecting rod to top of cylinder

bore, remove piston and connecting rod.

4. Suitably identify piston and connecting rod to its

cylinder bore.

5. Repeat above procedure for remaining pistons

and connecting rods.
Pistons and connecting rods - dismantling

6. Remove and discard piston rings.

12M4207

7. Remove and discard snap rings retaining
gudgeon pin.

8. Remove gudgeon pin, remove piston from
connecting rod.

CAUTION: Keep each piston, gudgeon pin

& and connecting rod together as a set.

REPAIR
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9. Remove carbon from piston crowns, and piston
ring grooves.

CAUTION: Do not attempt to remove
carbon or deposits from piston skirts as
graphite coating will be destroyed.

Pistons - inspection

10. Check piston for signs of burning and skirt for
scoring or damage.

12M4208

11. Measure and record piston diameter at a point
7.0 mm (0.27 in) from bottom of skirt and at right
angles to gudgeon pin holes.

NOTE: Three sizes of piston may be fitted:
Standard = 79.96 +0.009 mm (3.14 *
0.0004 in)
Intermediate = 80.04 +0.009 mm ( 3.15 +0.0004
in)
1st oversize = 80.21 +0.009 mm (3.16 +0.0004 in)
12. Check gudgeon pin holes in piston for signs of

ovality.
13. Repeat above procedures for remaining pistons.

Connecting rods - inspection

14. Check that oil feed passages are clear.

15. Check dowels in connecting rods and big-end
bearing caps for security, replace as necessary.

16. Check gudgeon pin bush in connecting rod for
wear:
Gudgeon pin bush bore = 28.995 to 29.021 mm
(1.142 t0 1.143in)

17. Replace worn bushes as necessary.

CAUTION: When fitting new bushes,
ensure oil holes in bush and connecting
rod are aligned.

L fFa

T | T T

150mm 19
6.0in

-~ A= \JBL/

12M4210

18. Check connecting rods for distortion, fit a new
BLUE colour coded 'sputter’ big-end bearing
shell to the connecting rod and a new RED
colour coded shell to the big-end bearing cap.

19. Fit original big-end bearing cap bolts and tighten
to 5 Nm (4 Ibf.ft).

20. Check parallelism of connecting rods on both
sides of rod.

Maximum deviation A = 0.05 mm (0.002 in)

NOTE: Measurement must be taken
approximately 150 mm (6.0 in) from centre
line of rod:

21. Check for distortion on both sides of connecting
rod:
Maximum distortion B = 0.5 mm (0.02 in)

22. Repeat above procedures for remaining
connecting rods.
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23. Replace connecting rods as necessary, do not
attempt to straighten distorted rods.

CAUTION: replacement connecting rods

must be of the same weight classification,

the classification is embossed on the main
bearing caps.

Cylinder bores - inspection

24. De-glaze cylinder bores, check bores for scoring.

25. Remove all traces of cylinder head gasket and
carbon deposits from cylinder block.

12M4211

26. Check and record cylinder bore diameter at
bottom, centre and top of bore ensuring that
measurements are taken at the angle shown.

27. Compare figures obtained with the following and
determine cylinder bore size:

Standard = 80.00 to 80.04 mm (3.150 to 3.151

in)

Intermediate = 80.08 to 80.12 mm (3.153 to
3.154in)

1st oversize = 80.25 to 80.29 mm (3.20 to 3.21
in)

12M4212

28. Repeat procedure at angle shown and from the
2 sets of measurements obtained, calculate
cylinder bore ovality and taper:

Maximum ovality = 0.04 mm (0.002 in)
Maximum taper = 0.04 mm (0.002 in)

29. Compare piston diameter with cylinder bore size
and determine piston to bore clearance:

Piston to bore clearance = 0.031 to 0.063 mm
(0.0012 to 0.002 in)

NOTE: For engines which have been 'run
in,’ the above clearance may be increased
to 0.213 mm (0.008 in).

30. Standard and intermediate size cylinder bores
which are worn in excess of limits given may be
rebored to next oversize and the appropriate
oversize pistons fitted.
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Piston rings - check

CAUTION: Ensure that replacement piston
rings are the correct size for the pistons to
be fitted.

31. Lubricate cylinder bores and new piston rings
with engine oil.

/f =
S
=h

32 337

32. Insert 1 set of piston rings in turn into No. 1
cylinder bore.

33. Check piston ring gaps using feeler gauges:
Piston ring gap - 1st, 2nd and oil control rings =
0.2 to 0.4 mm (0.008 to 0.020 in)

CAUTION: If ring gaps are too wide, it will

be necessary to rebore cylinder(s) to next

size and fit appropriate size pistons and
rings.

34. Suitably identify the piston rings with No.1
cylinder and retain with the piston and
connecting rod for that cylinder.

35. Repeat above procedures for remaining
cylinders.

36. Lubricate pistons and ring grooves with engine
oil.

12M4214

37. Fit oil control, 2nd and 1st compression rings to
piston.

2 NOTE: 1st and 2nd rings are marked TOP.

12M4215

38. Using feeler gauges, measure clearance
between piston ring groove and 2nd
compression and oil control rings.

Ring to groove clearance:

1st compression - not checked

2nd compression = 0.040 to 0.072 mm ( 0.002
t00.004 in)

Qil control = 0.030 to 0.065 mm (0.001 to 0.003
in)

39. Check that 1st compression ring is free to move
in groove.

40. Repeat above procedures for remaining pistons
and rings.
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Pistons and connecting rods - assembling Pistons and connecting rods - refit

43. Lubricate pistons, rings and cylinder bores with
engine oil.

44. Position piston ring gaps at 120° to each other
ensuring that they are not over gudgeon pin.

LRT-12-519

12M4216 1oM4218

41. Assemble each piston to its connecting rod 45. Compress piston rings using LRT-12-519.

ensuring that the number on the rod is
positioned relative to the arrow on the piston
crown as shown.

46. Fit each piston and connecting rod to its
respective cylinder in turn ensuring that arrow on
piston crown is pointing towards front of engine.

CAUTION: Fit pistons using hand pressure
& only.

12M4217
47. Fit big-end bearings. See this section.
48. Fit cylinder head. See this section.

42. Lubricate gudgeon pins and bushes with engine
oil, fit pins and retain with new snap rings.

NOTE: Position snap ring gaps opposite
A recess in piston.
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CRANKSHAFT AND MAIN BEARINGS

Service repair no - 12.21.33/01
Remove
1. Remove engine and gearbox. See this section.

2. Remove oil pump. See this section.
3. Remove crankshaft rear oil seal. See this

section.
4. Remove pistons and connecting rods. See this
section.

6. Ensure that main bearing caps 1to 5 are
suitably identified on the exhaust manifold side
of the engine.

NOTE: Main bearing caps 6 and 7 are not

marked on production, ensure that they

are suitably identified to their fitted
positions. Bearing cap 6 carries the integral
thrust/main bearing shell.

7. Remove main bearing caps.

8. Remove and discard main bearing shells from
caps.

12M4220 9. Lift out crankshaft.

10. Remove and discard main bearing shells from

: . cylinder block.

5. Using sequence shown, progressively slacken .

. ; 11. Clean crankshaft, ensure all oilways are clear.

then remove main bearing cap bolts. . . :

12. Clean main bearing caps and bearing shell
locations in cylinder block; ensure bearing cap
bolt holes are clean and dry.

13. Clean original bearing cap bolts and lightly oil
threads.

2 NOTE: Do not discard bolts at this stage.
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Inspection
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12M4222

14. Check front web of crankshaft to determine if
main bearing journals have been ground
undersize.

No paint mark - Standard journals

1 paint mark - Journals are 0.25 mm (0.01 in)
undersize

2 paint marks - Journals are 0.50 mm (0.02 in)
undersize

NOTE: Each of the three main journal sizes

has a triple colour classification which

corresponds to the colour code of the
main bearing cap shells, a colour code on the
edge of the balance webs will indicate the actual
size.

15. Measure and record main journal diameters and
compare with the sizes given below. Take 4
measurements of each journal at 90° intervals to
check for appropriate specified size and ovality.

Standard:

Yellow = 59.984 to 59.990 mm (2.3616 to 2.3618
in)

Green =59.977 t0 59.983 mm (2.3612 to 2.3615
in)

White = 59.971 to 59.976 mm (2.3610 to 2.3611

in)

Undersize 1 - 0.25 mm (0.01 in):
Yellow = 59.734 to 59.740 mm (3.3522 to 2.3526

in)
Green = 59.727 to 59.733 mm (2.3514 to 2.3520
in)
White = 59.721 to 50.726 mm (2.3512 to 2.3514
in)

Undersize 2 - 0.50 mm (0.02 in):
Yellow = 59.484 to 59.490 mm (2.3418 to 2.3420

in)
Green = 59.477 to 59.483 mm (2.3414 to 2.3417
in)
White = 59.471 to 59.476 mm (2.3413 to 2.3415
in)

16. If standard or undersize 1 journals are found to
be oval, the crankshaft may be ground to the
next undersize.

17. If journals are worn below the original colour
code size but ovality is within limits, then the
next size main bearing shells should be fitted in
the main bearing caps and cylinder block when
carrying out the Plastigage check.

NOTE: If journals are worn below the

lowest colour size for standard or

undersize 1 journals, crankshaft may be
ground to the next undersize. Ensure that paint
stripe(s) to denote that grinding has been carried
out are marked on the crankshaft front web.
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Check crankshaft main bearing clearances

18.

19.

Fit new, appropriate size yellow main bearing
shells in cylinder block at positions 1 to 5 and 7.
Fit new, appropriate yellow thrust/main bearing
shell in cylinder block at position 6.

NOTE: Thrust portion of bearing shells
fitted in cylinder block and main bearing
cap should be the thinnest of the range

available - See crankshaft end-float - check.

20.
21.

22.

23.

24,

25.
26.

56

25 20

Position crankshaft in cylinder block.

Check colour coding on crankshaft webs and fit
new, appropriate size main bearing shells of the
same colour coding in main bearing caps
numbers 1to 5 and 7.

Fit new, appropriate size thrust/main bearing
shell of the same colour coding in number 6
main bearing cap.

Place a strip of Plastigage across each main
bearing journal.

Fit main bearing caps ensuring that identification

marks are on exhaust manifold side of engine.
Fit original main bearing cap bolts.
Align main bearing caps to crankcase.

12M4224

27. Using sequence shown, tighten main bearing

cap bolts to 20 Nm (15 Ibf.ft).

28. Using a suitable angular torque wrench, tighten

bolts in sequence a further 50°

2 CAUTION: Do not rotate crankshaft.

12M4220

. Using sequence shown, progressively slacken

then remove main bearing cap bolts.

. Remove main bearing caps and shells.
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31.

32.

8 N

&
N

IR

Using scale provided, measure width of
Plastigage on each main bearing journal and
compare with specified bearing clearances:
Main bearing clearance = 0.020 to 0.058 mm
(0.001 to 0.002 in)

If clearances are incorrect, select alternative
main bearing cap shell(s) from the range
available and repeat check.

>

~ZL_/

NOTE: If colour coding of selected bearing
shell(s) differs from colour marked on
adjacent crankshaft web, ensure correct

colour is marked on web on completion.

33.

34.

35.

Remove all traces of Plastigage using an oily
rag.

Fit selected main bearing shells to main bearing
caps.

Remove crankshaft, lubricate journals and main
bearing shells with engine oil.

Crankshaft end float - check

36.

37.

38.

39.
40.
41.

Fit crankshatft, fit main bearing caps ensuring
that reference marks are on exhaust manifold
side of engine.

Align main bearing caps to crankcase.

12M4224

Fit original main bearing cap bolts and tighten in
seqguence shown to 20 Nm (15 Ibf.ft) then using
an angular torque wrench, tighten in sequence a
further 50° .

12M4226

Position a suitable DTI to front of crankshaft.
Move crankshatft fully rearwards and zero gauge.
Move crankshatft fully forwards and note
end-float reading on gauge.

Crankshaft end-float = 0.080 to 0.163 mm (0.003
to 0.006 in)
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Crankshaft end-float incorrect:

42. Remove crankshaft.

43. Select combined thrust/main bearing shells from
the range available to give correct end-float
ensuring that correct colour coding/size of
bearing shell is maintained.

NOTE: Each of the thrust/main bearing
shell sizes has three widths of shell
available:

Standard = 25.0 mm (0.94 in)

Size 1 =25.2 mm (0.992 in)

Size 2=25.4mm (1.00 in)

44. Fit selected thrust/main bearing shells in cylinder
block and main bearing caps.

45. Fit crankshaft and main bearing caps ensuring
that identification marks are on exhaust manifold
side of engine and repeat check as necessary
until end-float is correct.

46. Discard original main bearing cap bolts on
completion.

Crankshaft end-float correct:

12M4220

47. Using sequence shown, progressively slacken
then remove main bearing cap bolts; discard
bolts.

Refit

48. Lightly oil threads of new main bearing cap bolts.
49. Fit main bearing cap bolts, align main bearing
caps to crankcase.

12M4224

50. Tighten main bearing cap bolts in sequence
shown using the following procedure:
Stage 1 - Tighten in sequence shown to 20 Nm
(15 Ibf.ft).
Stage 2 - Slacken bolts on humber 6 main
bearing cap.
Stage 3 - Using a hide mallet, strike each end of
crankshaft to centralise thrust/main bearing
shells.
Stage 4 - Tighten number 6 main bearing cap
bolts to 20 Nm (15 Ibf.ft)
Stage 5 - Using an angular torque wrench,
tighten all main bearing cap bolts in sequence a
further 50° .

51. Fit pistons and connecting rods. See this
section.

52. Fit crankshaft rear oil seal. See this section.

53. Fit oil pump. See this section.

54. Fit engine and gearbox. See this section.
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CRANKSHAFT SPIGOT BEARING

TIMING CHAINS AND SPROCKETS

Service repair no - 12.21.45/01

Remove

1. Remove flywheel/drive plate. See this section.

12M4227

2. Remove spigot bearing using LRT-12-109,
discard bearing.

Refit

3. Clean spigot bearing recess in crankshaft.

LRT-12-110

12M4228

Position new spigot bearing to crankshatft.
Drift bearing fully into crankshaft using
LRT-12-110.

6. Fit flywheel/drive plate. See this section.

ok

Service repair no - 12.65.12

Remove

1. Disconnect battery negative lead.
2. Remove front cover. See this section.
3. Remove upper timing chain guide rail.

12M7054

4. Using a suitable lever, retract lower chain
tensioner plunger. Insert retaining pin
LRT-12-114.

5. Remove lower timing chain tensioner rail.

6. Ensure timing pin LRT-12-108 is still located in
flywheel.
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10.
11.
12.

60

Remove nut from Fuel Injection Pump (FIP)
sprocket.

Remove centre bolt from tool LRT-12-119.
Screw body of tool onto FIP sprocket.

Fit centre bolt to tool. Pull sprocket from FIP.

Withdraw sprockets and chains as an assembly.

Remove tool from FIP sprocket.
Remove lower timing chain guide rail.

Refit
13.
14,

15.
16.

17.
18.

A\

19.

20.
21,

22.
23.
24,

25,

Ensure mating faces are clean.

Lubricate timing chains with clean engine oil.
Fit lower chain guide.

Assemble sprockets to lower timing chain.
Ensure dimples on sprockets align with chain
‘bright’ links.

QD
{} 16

12M7055

Engage upper timing chain over rear sprocket.
Engage sprockets over crankshaft and FIP shaft.
Ensure sprockets/bright links remain aligned.

NOTE: Align FIP shaft to sprocket keyways
using tool LRT-12-118 prior to fully
engaging sprockets.

Secure FIP sprocket with nut. Tighten to 50 Nm
(37 Ibf.ft)

Fit lower timing chain tensioner rail.

Depress tensioner plunger using a suitable lever.
Remove retaining pin LRT-12-114.

Fit upper timing chain guide rail.

Refit front cover. See this section.

Check and adjust fuel injection pump timing.
See FUEL SYSTEM, Adjustment.

Reconnect battery negative lead.
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Rocker cover - right hand

Engine oil filler cap

Oil filler dust cap seal

'O’ ring - oil filler cap

Bolt - rocker cover (4 off; 2 x short, 2 x long)
Rocker cover - left hand

Gasket - rocker cover

Cylinder head - left hand

Valve spring cap (16 off)

Valve stem oil seals (16 off)

. Collets (16 pairs)
. Valve spring (16 off)
. Valve seat insert (16 off)

Exhaust valve (8 off)

. Inlet valve (8 off)

. Seal - inlet manifold gasket (2 off)

. Gasket - cylinder head (2 off)

. Gasket - exhaust manifold

. Cylinder head - right hand

. Spark plug (8 off)

. Bolt - cylinder head (3 x long & 7 x short per

cylinder head)

. Valve guide (16 off)

. Split pin (4 off)

. Washers - plain (4 off)

. Washers - spring (4 off)

. Spring - rocker shaft (6 off)
. Rocker arm

. Pedestal bolt

. Pedestal

Push rod

. Hydraulic tappet
. Rocker shaft
. Screw/washer - inlet manifold gasket clamp (2

off)

. Clamp - inlet manifold gasket (2 off)
. Gasket - inlet manifold
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Bolt - Rear lifting eye (2 off)

Rear lifting eye

Camshaft

Dipstick, dipstick tube, clamp and bolt
Timing chain

Camshaft sprocket

Front lifting eye

Bolt - Front lifting eye (2 off)

Washer

Bolt - camshaft timing gear

. Thrust plate - camshaft end-float
. Bolt - camshatft thrust plate
. Gasket - front cover

Front cover

. Oll pressure switch

. Circlip

. Plunger - oil pressure relief valve
. Plug - oil pressure relief valve

. Spring - oil pressure relief valve

Bolt

. Crankshaft front oil seal

. Oil filter element

. Crankshaft front pulley

. Washer

. Bolt - crankshatft front pulley

. Upper main bearing seal

. Upper centre main bearing shell and thrust

washer

. Crankshaft

. Woodruff key

. Crankshaft timing gear

. Lower main bearing shells

. Numbers 1, 2 and 3 main bearings
. Bolt - main bearing caps

. Oll pick-up pipe and strainer

. 'O’ring

. Screw - oil pick-up pipe (2 off)

. Gasket - sump

. Sump

. Bolt - sump

. Oil sump drain plug

. Sealing washer

. Baffle plate - oil sump

. Screws - baffle plate (4 off)

. Stiffener and nut - oil pick-up pipe to main

bearing cap

. Spacer - oil pick-up pipe to main bearing cap
. Number 4 main bearing cap

. Bolt - connecting rod big-end bearing cap

. Connecting rod big-end bearing shell - lower
. Connecting rod big-end bearing cap

Number 5 - rear main bearing cap

51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Cruciform seal - rear main bearing cap
Number 5 - rear main bearing seal
Crankshatt rear oil seal

Crankshatft knock sensor

Side bolt - main bearing cap

Dowty washers

Side Allen bolt - main bearing cap
Connecting rod big-end bearing shell - upper
Connecting rod

Piston

Gudgeon pin

Oil control ring

Top compression ring

2nd compression ring

Flywheel / drive plate and starter ring gear
Bolt - flywheel / drive plate

Core plugs

Tappet oil gallery plugs (2 off)

Plug - Camshaft rear bore

Cylinder block
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DESCRIPTION - up to 99MY

For description and operation of V8 engine before
99MY, refer to 4.0/4.6 V8 Engine Overhaul Manual.

DESCRIPTION - from 99MY

General

The V8 petrol engine is an eight cylinder, water cooled
unit having two banks of four cylinders positioned at
90 degrees to each other. The engine comprises five
main castings - two cylinder heads, cylinder block,
front cover and the oil sump, all of which are
manufactured from aluminium alloy. The engine is
available in 4.0 litre and 4.6 litre versions and each
type can be supplied as high compression or low
compression variants, dependent on market
requirements.

Cylinder heads

The cylinder heads are fitted with replaceable valve
guides and valve seat inserts with the combustion
chambers formed in the head. Each cylinder head is
sealed to the cylinder block with a multi-layer gasket.
The exhaust manifolds are bolted to the outside of
each cylinder head whilst the inlet manifolds are
located in the centre of the 'Vee’ and are bolted to the
inside face of each head. Inlet and exhaust manifolds
are sealed to the cylinder heads by means of gaskets.

Each cylinder has a single inlet and exhaust valve.
The exhaust valves are of the 'carbon break’ type, a
recess on the valve stem prevents a build-up of
carbon in the valve guide by dislodging particles of
carbon as the valve stem moves up and down the
guide. Inlet and exhaust valve stem oil seals are fitted
at the top of each valve guide. Valve operation is by
means of rocker arms, push rods and hydraulic
tappets. Each of the rocker arms is located on a
rocker shaft which is supported by means of pedestals
bolted to the cylinder heads. A spring, positioned on
either side of each rocker arm, maintains the correct
relative position of the arm to its valve stem. The
rocker arms are operated directly by the push rods
which pass through drillings in the cylinder heads and
cylinder block. The bottom end of each push rod
locates in a hydraulic tappet operated by the single,
chain driven camshatft.

The rocker covers are bolted to the cylinder heads
and are sealed to the heads by a rubber gasket. Stub
pipes for crankcase ventilation hose connections are
fitted to each rocker cover, the pipe in the right hand
rocker cover incorporates an oil separator. The engine
oil filler cap is situated in the right hand cover.

Cylinder block and camshaft

The cylinder block is fitted with cast iron cylinder liners
which are shrink-fitted and locate on stops in the
block. The camshaft is positioned in the centre of the
cylinder block and runs in one-piece bearing shells
which are line bored after fitting. Camshaft end-float is
controlled by a thrust plate bolted to the front of the
cylinder block. A timing gear, chain driven by the
crankshaft timing gear is bolted to the front of the
camshatft.

Crankshaft and main bearings

The crankshatt is carried in five main bearings. The
upper main bearing shell locations are an integral part
of the cylinder block casting. The lower main bearing
caps are bolted to the cylinder block on either side of
the upper bearing shell locations with an additional
bolt being inserted into each cap from either side of
the cylinder block. The rear main bearing cap carries
the crankshaft rear oil seal and is sealed to the
cylinder block by means of cruciform shaped seals in
each side of the cap. Number four main bearing cap
carries the stud fixing for the oil pick-up pipe. Lower
main bearing shells are plain whilst the upper shells
have an oil feed hole and are grooved. Crankshaft
end-float is controlled by the thrust faces of the upper
centre shell. The crankshaft timing gear is located on
the front of the crankshaft by means of a Woodruff key
which is also used to drive the gear type oil pump.
The drive plate incorporates the crankshaft position
sensor reluctor ring, and the assembly is dowel
located and bolted to the crankshaft.

6 DESCRIPTION AND OPERATION
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Front cover

The front cover is bolted to the front of the cylinder
block and is sealed to the block with a gasket. The
disposable, full-flow oil filter canister is screwed to the
front cover, which also carries the oil pressure switch,
oil pressure relief valve and crankshaft front oil seal.
The gear type oil pump is integral with the front cover
which also has an internal oilway to direct oil from the
oil cooler to the filter.

Oil sump

The oil sump is bolted to the bottom of the cylinder
block and the front cover and is sealed to both
components with a one-piece gasket. A removable
baffle to prevent oil surge is fitted in the sump. The oil
pick-up pipe and strainer assembly is positioned
within the sump. The assembly is attached at the
pick-up end to a stud screwed into number four main
bearing cap and at the delivery end to the oil pump.
The oil drain plug is located in the bottom of the sump
and is sealed with a washer.

Pistons and connecting rods

Each of the aluminium alloy pistons has two
compression rings and an oil control ring. The pistons
are secured to the connecting rods by semi-floating
gudgeon pins. Each gudgeon pin is offset by 0.5 mm
(0.02 in). The top of each piston is recessed, the
depth of recess determining the compression ratio of
the engine. Plain big-end bearing shells are fitted to
each connecting rod and cap.

DESCRIPTION AND OPERATION
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Lubrication
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M12 4968

Rocker shaft assembly
Hydraulic tappet

Oil pump

Oil filter element

Oil pick-up pipe and strainer
Oil pressure switch

Oil pressure relief valve

- to oil cooler

- from oil cooler
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Oil is drawn from the sump through a strainer and into
the oil pump via the oil pick-up pipe. Pressurised oil
from the pump passes through the oil cooler mounted
in front of the radiator and returns to the full-flow oil
filter element. Oil from the filter passes into the main
oil gallery and through internal drillings to the
crankshaft where it is directed to each main bearing
and to the big-end bearings via numbers 1, 3 and 5
main bearings. Excess oil pressure is relieved by the
oil pressure relief valve. An internal drilling in the
cylinder block directs oil to the camshaft where it
passes through further internal drillings to the
hydraulic tappets, camshaft bearing journals and
rocker shafts. Lubrication to the pistons, small ends
and cylinder bores is by oil grooves machined in the
connecting rods and by splash.

Oil pressure switch

The oil pressure warning light switch registers low oil
pressure in the main oil gallery on the outflow side of
the filter. Whilst the engine is running and oil pressure
is correct, the switch is open. When the ignition is
switched on or if oil pressure drops below the
pressure setting of the switch, the switch closes and
the low oil pressure warning lamp located in the
instrument pack will illuminate.

Hydraulic tappets

(o))

M12 4701

Clip

Pushrod seat

Inner sleeve

Upper chamber
Non-return ball valve
Spring

Outer sleeve

Lower chamber

©NOTOAWNE

The hydraulic tappet provides maintenance free, quiet
operation of the valves. This is achieved by utilizing
engine oil pressure to eliminate the clearance
between the rocker arms and valve stems. When the
valve is closed, engine oil pressure present in the
upper chamber, passes through the non-return ball
valve and into the lower chamber. When the cam
begins to lift the outer sleeve, the resistance of the
valve spring, felt through the push rod and seat,
causes the tappet inner sleeve to move downwards
inside the outer sleeve. This downwards movement
closes the non-return ball valve and increases the
pressure in the lower chamber sufficiently to ensure
that the valve is fully opened by the push rod. As the
tappet moves off the peak of the cam, the non-return
ball valve opens thereby allowing the pressure in both
chambers to equalize. This ensures that the valve will
be fully closed when the tappet is on the back of the
cam.

Crankcase ventilation

A positive crankcase ventilation system is used to
vent crankcase gases to the air induction system.
Gases are drawn from the left hand rocker cover to a
tapping in the throttle body. An oil separator is
incorporated in the hose connection stub pipe in the
right hand rocker cover, gases from this connection
are drawn to a tapping in the inlet manifold.

DESCRIPTION AND OPERATION 9
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CRANKSHAFT PULLEY AND FRONT COVER OIL 4
SEAL - up to 99MY

Service repair no - 12.21.01 - Crankshaft Pulley )
Service repair no - 12.21.14 - Front Cover Oil Seal

Remove )
1. Disconnect battery negative lead.

2. Remove cooling fan. See COOLING SYSTEM,
Repair. }

12M7012

8. Remove crankshaft pulley bolt. Collect pulley
and tool.

12M7010

Slacken 3 water pump pulley securing bolts.

Remove alternator drive belt.

Remove water pump pulley bolts. Remove

pulley.

6. Raise vehicle on four post lift. Remove acoustic
cover if applicable. See CHASSIS AND BODY,
Repair.

7. Secure LRT-12-080 to crankshaft pulley with 4

bolts.

ok w

12M7013

9. Using LRT-12-088, remove oil seal from front
cover.

2 CAUTION: Do not damage front cover.

REPAIR 1
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Refit
10.
11.
12.
13.
14,
15.

16.
17.

18.

19.
20.

21.

Clean seal register and crankshaft pulley.
Lubricate outer face of seal.

Using LRT-12-089, fit seal to cover.

Lubricate oil seal lip. Fit crankshaft pulley.
Refit crankshaft pulley bolt. Tighten to 270 Nm
(200 Ibf.ft)

Ensure mating faces between flywheel access
cover and gearbox are clean.

Lower vehicle.

Ensure mating faces between water pump pulley
and pump are clean.

Refit water pump pulley. Tighten to 22 Nm (16
Ibf.ft)

Refit alternator drive belt.

Refit cooling fan. See COOLING SYSTEM,
Repair.

Reconnect battery negative lead.

CRANKSHAFT PULLEY AND FRONT COVER OIL
SEAL - from 99MY

Service repair no - 12.21.01 Crankshaft pulley
Service repair no - 12.21.14 Front cover oil seal

Remove

1. Remove auxiliary drive belt. See ELECTRICAL,
Repair.

LRT-12-080

M12 4445A

2. Secure LRT-12-080 to crankshaft pulley with 2
bolts.

3. Remove crankshaft pulley bolt.

4. Remove crankshaft pulley.

M12 4452B

5. Using LRT-12-088, remove oil seal from front
cover.

Refit

6. Clean seal register in front cover and crankshaft
pulley.

REPAIR




LAND ROVER V8 }.@

CRANKSHAFT REAR OIL SEAL

X

LRT- 12-089 \\ Service repair no - 12.21.20
’

Remove

\ 1. Manual Vehicles: Remove flywheel. See this
\\}J é@kﬂ section.
~ 2. Automatic Vehicles: Remove drive plate. See
M12 4732A this section.

7. Lubricate outer face of seal and fit seal to front
cover using LRT-12-089
8. Fit crankshaft pulley and tighten bolt to 270 Nm
(200 Ibf.ft.).
9. Remove LRT-12-080 from crankshaft pulley.
10. Fit auxiliary drive belt. See ELECTRICAL,
Repair.

12M7016

3. Remove oil seal from location.

CAUTION: Do not damage seal location or
& running surface on crankshaft.

Refit

4. Ensure both seal location and running surface
on crankshaft are clean.

5. Ensure mating faces of flywheel and crankshaft
are clean.

6. Lubricate seal guide LRT-12-095 with clean
engine oil. Position over crankshaft boss.

REPAIR
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DRIVE PLATE - AUTOMATIC - up to 99MY

Service repair no - 12.53.13

Remove

1. Remove automatic gearbox and torque
converter. See AUTOMATIC GEARBOX,
Repair.

12M7017

7. Lubricate oil seal lip.
8. Position seal squarely. Remove guide.
9. Drift seal into location using LRT-12-091.
10. Manual Vehicles: Fit flywheel. See this
section.
11. Automatic Vehicles: Fit drive plate. See this
section.

'
QO

'.‘... o & i/ 3
12M7014°

n

Remove 4 clamp ring bolts. Collect clamp ring.

3. Remove flexible drive plate/starter ring gear
assembly from hub aligner.

4. Remove 6 screws from hub aligner. Remove hub
aligner from crankshaft. Collect spacer.

5. Check drive plate for distortion or cracks. Check

starter ring gear for chipped or broken teeth. If

either component shows signs of damage, fit a

new assembly.

4 REPAIR
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Refit

N o

10.
11.

Ensure all mating surfaces are clean.

Fit spacer and hub aligner to crankshaft.

Fit hub aligner screws. Tighten to 85 Nm (63
Ibf.ft)

Fit drive plate and clamp ring.

Fit clamp ring bolts. Tighten to 45 Nm (33 Ibf.ft)
Fit automatic gearbox and converter assembly.
See AUTOMATIC GEARBOX, Repair.

DRIVE PLATE - AUTOMATIC - from 99MY

Service repair no - 12.53.13

Remove

1.

2.

© N

Remove gearbox. See AUTOMATIC
GEARBOX, Repair.

Remove CKP sensor. See FUEL SYSTEM,
Repair.

Remove Lucar from starter solenoid.

Remove nut securing battery lead to starter
solenoid and disconnect lead.

Remove 2 Allen screws securing starter motor
and remove starter motor.

M12 4923

Remove 4 bolts securing drive plate clamp ring
and remove ring.

Remove drive plate from hub.

Remove spacer.

Remove starter ring gear.

REPAIR 5
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Refit

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.
20.

Clean starter ring gear and hub, clean dowel and
dowel hole.

Fit starter ring gear to hub.

Clean spacer, clamp ring and mating face on
hub.

Clean drive plate and check for cracks and
distortion.

Fit spacer to hub, fit drive plate and clamp ring.
Tighten bolts to 45 Nm (33 Ibf.ft).

Clean starter motor and mating face.

Fit starter motor and tighten Allen screws to 45
Nm (33 Ibf.ft).

Connect battery lead to starter solenoid and
secure with nut.

Connect lucar to starter solenoid.

Fit CKP sensor. See FUEL SYSTEM, Repair.
Fit gearbox. See AUTOMATIC GEARBOX,
Repair.

REPAIR
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ENGINE AND GEARBOX - up to 99MY

Service repair no - 12.37.01/99

Remove

PonE

Position vehicle on four post lift.

Remove battery. See ELECTRICAL, Repair.
Remove ECM. See FUEL SYSTEM, Repair.
Remove 2 screws securing engine harness
clamp to battery tray. Collect clamp.

Release starter feed wire from battery terminal
clamp.

6. Release earth lead from alternator bracket.

Release fuel return hose clip. Release fuel return
hose from regulator connecting pipe.
Release fuel feed pipe from fuel rail.

12.
13.
14.

15.
16.
17.

18.
19.
20.

. Remove purge valve securing bolt from shock

absorber turret. Place valve aside.
Disconnect multiplug from air flow meter.
Release harness from intake hose.

Slacken clip securing intake hose to plenum
chamber.

Remove intake hose/air flow meter assembly.
Position harness across engine.

Disconnect throttle and cruise control cables
from throttle linkage.

Release cables from abutment bracket.
Disconnect top hose from inlet manifold.
Disconnect heater hose from inlet manifold.
Release hose from clip. Place hose aside.

. Disconnect coolant hose from plenum chamber

water jacket. Release hose from 2 clips. Place
hose aside on valance.

Disconnect multiplug from purge valve. 22. Remove 4 bolts securing battery tray. Remove
Release purge hose from ram pipe housing. battery tray.
8 17 18
[ B\
~—— > S (
U
7 O

=~ )
(X
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—E\—c. NP ——/A 19 10
V0 —
/
12M7066 4\ — ’
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23.

24,

25.
26.

27.

28.

12M7067

Remove 2 bolts securing fuse box. Pivot fuse
box for access.

Disconnect engine harness multiplug from base
of fuse box.

Release earth wire from valance stud.
Disconnect 2 engine harness multiplugs from
main harness.

Release engine harness clip from valance. Tie
harness aside over engine.

With assistance, release bonnet struts from body
locations. Retain bonnet in vertical position using
stay clips.

WARNING: Only open the bonnet to the
vertical position with the vehicle on a
horizontal surface in the workshop. This

position is not intended to be used outdoors
where the bonnet could be affected by winds.

12M7130

29. Depressurise fuel system. See FUEL SYSTEM,

Repair.

30. Remove air cleaner. See FUEL SYSTEM,
Repair.

31. Drain cooling system. See COOLING SYSTEM,
Repair.

32. Discharge air conditioning system. See AIR
CONDITIONING, Adjustment.

33. Remove cooling fan and viscous coupling. See
COOLING SYSTEM, Repair.

34. Remove front grille. See CHASSIS AND BODY,
Repair.

35. Remove 4 bolts securing bonnet platform.

35 —

gar-

s
=

-
~ 7
D

12M7068

36. Release straps securing bonnet release cable to
platform. Remove platform.

37. Remove 2 studs securing each radiator air
deflector. Remove both deflectors.

REPAIR
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®

/

12M7080

38. Remove bolt and screw securing washer bottle
filler neck. Remove filler neck.

CAUTION: Where pipes are disconnected,

& plug pipes and ports to prevent ingress of
dirt.

39. Disconnect engine and gearbox oil coolers.
Remove 'O’ rings and discard. Tie pipes aside
on engine.

12M7081%

40. Disconnect coolant bleed hose from radiator.

12M7073

41. Release 2 fog lamp breather hoses from clips on
either side of radiator.

42. Disconnect 3 coolant hoses from thermostat
housing.

43. Remove 2 bolts securing power steering fluid
reservoir to radiator.

NOTE: Position container beneath power

A steering reservoir to catch spillage.

44. Disconnect return pipe from reservoir. Tie
reservoir aside to engine.

45. Disconnect feed pipe from power steering pump.
Remove 'O’ rings and discard.

12M7071

REPAIR 9




12 ENGINE

NEW RANGE ROVER

46. Release feed pipe clip from bracket. Place pipe
aside.

47. Disconnect multiplug from gearbox oil
temperature sensor.

48. Disconnect 2 pipes from air conditioning
condenser. Remove 'O’ rings and discard.

49. Disconnect 2 pipes from air conditioning
compressor. Remove 'O’ rings and discard.
Place pipes aside.

50. Remove 2 nuts and bolts securing radiator
mountings to chassis.

51. With assistance, raise radiator assembly for
access to condenser cooling fan connections.

\ /—\ <z
NENZ 7

i Vil

> }9&61 /- '/\‘.\} S"—"/AN‘

12M7129

52. Disconnect 2 condenser cooling fan multiplugs.
53. With assistance, remove radiator/condenser/oil
cooler assembly.

Manual Vehicles:

54. Clamp clutch flexible hose using an approved
brake hose clamp.

55. Remove clip securing flexible hose to gearbox
bracket.

56. Disconnect clutch flexible hose at gearbox pipe.
Position hose aside.

Automatic Vehicles:

57. Remove window switch pack. See
ELECTRICAL, Repair.

Manual Vehicles:

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

59. Remove 6 nuts securing gaiter ring. Remove
ring and gaiter.

5
12M7152\\//

N A,

60. Remove 2 bolts securing gear lever. Remove
lever.

All Vehicles:

61. Release handbrake. Release handbrake cable
clevis pin.

10 | REPAIR
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12M7075

. Raise lift. Drain gearbox, transfer box and
engine fluids. See SECTION 10, Maintenance.
. Using a transmission jack, support transmission

under brake drum.

. Remove exhaust front pipe. See MANIFOLD

AND EXHAUST SYSTEM, Repair.

. Release hand brake cable from grommet in

tunnel.

. Remove 4 bolts securing rear propeller shaft

guard. Remove guard.

67.

68.

69.

70.

13M7076 /

Mark transfer box and propeller shaft flanges to
aid reassembly.

Raise one wheel on each axle to allow rotation
of propeller shafts.

Remove 4 nuts and bolts from each flange.
Disconnect propeller shafts. Tie aside.
Automatic Vehicles: Disconnect gear selector
cable trunnion from gearbox lever. Remove 2
bolts securing selector cable abutment bracket
to gearbox. Place selector cable aside.

REPAIR | 11
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12M7077

71. Lower gearbox for access.
72. Disconnect 2 Lucars from transfer box fluid
temperature sensor.

73. Disconnect multiplugs from High/Low motor and
output shaft speed sensor.

74. Automatic Vehicles: Disconnect multiplugs
from gear selection position switch and gearbox
speed sensor.

75.

Manual Vehicles: Disconnect multiplugs from
reverse and neutral switches. Remove bolt
securing harness bracket to gearbox. Release
harness from clips on gearbox brackets.

12M7079

76.

77.

Disconnect engine harness to gearbox harness
multiplug. Position harness aside.

Remove 4 nuts securing each engine mount to
chassis and engine brackets. Discard nuts.

12M7082

12 | REPAIR
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78. Remove oil filler cap.

79. Place cloth over plenum chamber to protect from
damage during lifting.

80. Shorten front chain of lifting bracket to 2 links as
shown.

81

s

12M7131

81. Fitlifting bracket to engine lifting eyes. Attach
suitable hoist.

82. Raise engine slightly. Ensure that lifting bracket
does not foul bulkhead. Remove both engine
mountings.

NOTE: It may be necessary to lower
gearbox support slightly during above
operation.

83. Raise power unit and draw forward. Lower
support from transmission.

NOTE: Power unit must be tilted at an

angle of approximately 45 degrees before

it can be withdrawn from engine
compartment.

84. Remove engine/transmission assembly.
Refit

85. Raise power unit. Guide into engine bay.

86. Position transmission jack beneath transmission
brake drum.

87. With assistance, raise transmission and lower
engine until engine mountings can be fitted.

CAUTION: Ensure all under body wax is
removed from mating surfaces of fixings
before fitting.

REPAIR | 13
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88. Attach mountings to chassis with new flange
nuts. Do not tighten at this stage.

CAUTION: Engine mountings must be
fitted with centre bolt head facing
outboard as shown.

S

)

12M7133

89. Lower and guide engine onto mounting studs.

90. Attach engine to mountings with new flange
nuts. Do not tighten at this stage.

91. Release lifting bracket from engine lifting eyes.
Remove hoist.

92. Route gearbox harness. Secure with clips.

93. Connect multiplug to engine harness.

94. Connect multiplugs to High/Low motor and
output shaft speed sensor.

Manual Vehicles:

95. Secure gearbox harness bracket with bolt.
Tighten to 6 Nm (4 Ibf.ft).

96. Connect multiplugs to reverse and neutral
switches.

97. Secure harness to gearbox bracket with clips.

Automatic Vehicles:

98. Connect multiplugs to gear selection position
switch and gearbox speed sensor.

99. Position selector cable abutment bracket to
gearbox. Secure with bolts.

100. Adjust gear selector cable. See AUTOMATIC
GEARBOX, Adjustment.

All Vehicles:

101. Connect Lucars to transfer box fluid temperature
Sensor.

102. Raise gearbox on transmission jack.

103. Align harness bracket to gearbox.

104. Raise one wheel on each axle to allow rotation
of propeller shafts.

105. Position shafts to transfer box flanges. Align
marks.

106. Secure propeller shaft flanges with nuts and
bolts. Tighten to 48 Nm (35 Ibf.ft)

107. Fit propeller shaft guard. Tighten bolts.

108. Guide hand brake cable through grommet in
transmission tunnel.

109. Fit exhaust front pipe and chassis cross
member. See MANIFOLD AND EXHAUST
SYSTEM, Repair.

110. Remove support from under transmission.

111. Tighten engine mounting nuts to 45 Nm (33
Ibf.ft)

14 | REPAIR
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112. Lower lift.
113. Connect handbrake cable to lever, secure with
clevis pin and clip.

Manual Vehicles:

114. Fit seal around gearbox remote housing to
transmission tunnel aperture.

115. Position gear lever. Secure with bolts. Tighten
to 25 Nm (18 Ibf.ft)

116. Fit gaiter and ring. Secure with bolts.

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

118. Connect clutch flexible hose. Remove hose
clamp.

119. Secure flexible hose union to gearbox bracket
with clip.

120. Bleed clutch hydraulic system. See CLUTCH,
Repair.

Automatic Vehicles:

121. Fit window switch pack. See ELECTRICAL,
Repair.

All Vehicles:

122. With assistance, position radiator/condenser/oil
cooler assembly.

123. Connect multiplugs to condenser cooling fans.

124. Engage radiator in lower mounting rubbers.
Secure with nuts and bolts.

125. Remove plugs from air conditioning compressor
and pipes.

126. Fit new 'O’ rings to compressor pipes. Lubricate
'O’ rings with compressor oil. Connect to
compressor.

127. Fit compressor connection bolts. Tighten to 23
Nm (17 Ibf.ft)

128. Remove plugs from air conditioning condenser
and pipes.

129. Fit new 'O’ rings to condenser pipes. Lubricate
'O’ rings with compressor oil. Secure pipes to
condenser. Tightento 15 Nm (11 Ibf.ft)

130. Connect gearbox oil temperature multiplug.

131. Remove plugs from power steering pump and
pipes.

132. Fit new 'O’ rings to power steering pipes.
Lubricate 'O’ rings with power steering fluid.
Secure to power steering pump. Tighten to 16
Nm (12 Ibf.ft)

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.
143.

144,
145.

146.

147.

148.

149.

150.

151.
152.

153.

154.

155.
156.

157.
158.

159.

160.

Untie power steering reservoir from engine.
Remove plugs. Connect return pipe. Secure
return pipe to reservoir with clip.

Position reservoir to radiator. Secure with bolts.
Secure fog lamp breather hoses to clips on
either side of radiator.

Route plenum chamber hose along front of
engine. Secure in clips.

Connect hose to plenum chamber water jacket.
Secure with clip.

Connect coolant hoses to radiator, thermostat
housing and inlet manifold. Secure hoses with
clips.

Remove plugs from oil coolers and pipes.
Lubricate pipes with clean fluid. Fit new 'O’ rings.
Connect to oil coolers. Tighten to 30 Nm (22
Ibf.ft)

Fit washer bottle filler neck. Secure with bolt and
screw.

Fit radiator deflector panels. Secure with studs.
Position bonnet platform. Secure bonnet release
cable to platform with clips.

Secure bonnet platform with bolts.

Fit front grille. See CHASSIS AND BODY,
Repair.

Fit cooling fan and viscous coupling. See
COOLING SYSTEM, Repair.

Evacuate and recharge air conditioning system.
See AIR CONDITIONING, Adjustment.

Refill cooling system. See COOLING SYSTEM,
Repair.

Replenish transmission fluids. See
LUBRICANTS, FLUIDS AND CAPACITIES,
Information.

Replenish engine oil. See LUBRICANTS,
FLUIDS AND CAPACITIES, Information.

Fit oil filler cap.

Route engine harness along valance. Secure
clip.

Connect engine harness multiplugs to main
harness. Secure earth terminal to valance stud.
Connect engine harness multiplug to base of
fuse box.

Position fuse box. Secure with bolts.

Position earth lead to alternator bracket. Secure
with bolt.

Fit battery tray. Secure with bolts.

Fit starter feed wire to battery positive terminal
clamp. Secure with nut.

Position engine harness to battery tray. Secure
harness grommets.

Secure harness clamp to battery tray with
screws.

REPAIR | 15
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161. Fit ECM. See FUEL SYSTEM, Repair.

162. Fit throttle and cruise control cables to abutment
bracket. Secure cruise control cable with 'C’ clip.

163. Position cable trunnions to throttle linkage.
Secure with clevis and split pins.

164. Adjust throttle cable free-play. See FUEL
SYSTEM, Adjustment.

165. Adjust cruise control cable. See CRUISE
CONTROL, Adjustment.

166. Fit intake hose and air flow meter assembly to
plenum chamber. Secure with clip. Connect
multiplug to air flow meter.

167. Connect multiplug to purge valve.

168. Position purge valve on shock absorber turret.
Secure with bolt.

169. Connect purge hose to ram pipe housing.

170. Secure harness to clip on intake hose.

171. Fit air cleaner. See FUEL SYSTEM, Repair.

172. Remove plugs from fuel hoses and fuel rail
connections.

173. Connect fuel feed pipe to fuel rail. Tightento 16
Nm (12 Ibf.ft)

174. Connect return hose to pressure regulator pipe.
Secure with clip.

175. Refit battery. See ELECTRICAL, Repair.

176. With assistance, release bonnet stay clips.
Engage bonnet struts.

CAUTION: Ensure bonnet stay clips are
returned to their original positions as
shown.

12M7134

177. Start engine. Check for fuel, coolant and oil
leaks.

ENGINE AND ANCILLARIES - from 99MY

Service repair no - 12.41.01.99
Remove

1. Drain engine oil and remove oil filter.

2. Remove radiator. See COOLING SYSTEM,
Repair.

3. Remove ignition coils. See FUEL SYSTEM,
Repair.

M12.4883.

4. Position absorbent material to catch any fuel
spillage and disconnect fuel pipe from rail.

2 CAUTION: Plug the connections.

5. Disconnect MAF sensor multiplug.
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6. Release clip and remove top hose from adaptor
on inlet manifold.
7. Remove 2 bolts securing auxiliary drive belt

cover, remove cover and collect spacers. . .
P 9. Disconnect A/C compressor multiplug.

10. Remove 4 bolts securing A/C compressor,
release compressor and tie aside.

8. Using a 15 mm spanner, release auxiliary drive
belt tension and remove drive belt.

11. Remove 2 bolts securing PAS pump to mounting
bracket, release pump and tie pump aside.

REPAIR | 17




12 ENGINE NEW RANGE ROVER

14. Release 2 clips securing heater hoses to coolant
rails and disconnect hoses from rails.
15. Disconnect multiplug from purge valve and
M12 4890 position EVAP pipe aside.

12. Release clip and disconnect coolant hose from
water pump.

Ls
H%N M12 4893
M2 KQ{ 16. Remove bolt securing engine oil cooler return
pipe to alternator mounting bracket.

13. Release 2 clips securing coolant hoses to
coolant rails, release hoses and remove hoses

and thermostat housing.

M12 4894

17. Loosen engine oil cooler feed and return pipe
unions from oil pump.

18. Release feed and return pipes, remove and
discard 'O’ rings.

2 CAUTION: Plug the connections.
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19.

20.
21.

22.
23.

24,
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M12 4895

N
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Remove bolt securing gearbox fluid cooler pipes

clamp to engine LH mounting bracket and
remove clamp and spacer.
Disconnect multiplug from LH KS.

Remove bolt securing harness 'P’ clip to cylinder

block.

M12 4896

Disconnect multiplug from RH KS.
Remove nut securing battery lead to starter

solenoid, release lead and disconnect lucar from

solenoid.
Release clip securing harness to engine RH
mounting bracket.

25.
26.

27.
28.

29.
30.

31
32.

M12 4897

Disconnect multiplug from CMP sensor.
Disconnect Lucar from oil pressure switch.

\\\ %
M12 4898

Release clip securing harness to coolant rail.
Remove bolt securing engine earth lead and
position lead aside.

Release cover from battery positive terminal.
Remove nut securing positive lead to battery
terminal, release fuse box feed lead, and
disconnect positive lead from battery terminal.
Release positive lead from battery carrier.
Remove 2 screws and remove harness clamp
from battery carrier.

REPAIR
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-M12 4899

33. Remove 3 bolts securing under bonnet fuse box.

36.
37.
38.
M12 4900
34. Disconnect engine harness multiplug from fuse
box.
35. Remove nut and disconnect 2 earth leads from 39.
RH wing valance.
40.
41.

M12 4901.

Disconnect engine harness multiplug from main
harness.

Disconnect multiplug from Canister Vent
Solenoid (CVS) unit.

Release clip securing harness to RH wing
valance.

Release harness clips from fuel rail and heater
coolant pipe.

Disconnect multiplug from ECT sensor.
Disconnect multiplugs from fuel injectors.

20 | REPAIR
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44. Remove bolt securing engine harness 'P’ clip to
rear of LH cylinder head.

M12 4903

42. Disconnect multiplug from CKP sensor.

45. Remove cable tie securing purge pipe to engine
rear lifting eye.

46. Move harness clear of engine.

47. Raise vehicle on ramp.

M12 4904

43. Remove 2 nuts securing engine harness to
alternator.
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M12 4907

48. Remove 6 nuts securing exhaust front pipes to
exhaust manifolds and collect gaskets.

49. Remove 2 nuts securing exhaust front pipe to
intermediate pipe.
50. Release exhaust front pipe from intermediate

pipe.

51. Remove access plug and remove 4 bolts
securing torque converter to drive plate.

LRT-12-138
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M12 4910

52. Using hoist and LRT-12-138 connected to
engine lifting eyes provided, support engine
weight.
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M12 4913

56. Remove 12 bolts securing engine to gearbox
and remove crash bracket.

57. Support gearbox on a jack.

58. Remove 2 remaining bolts securing engine to
gearbox and with assistance, remove engine
from gearbox dowels and remove engine from

M12 4911 \_

53. Remove 8 nuts securing engine mountings,
raise engine and remove engine mountings.

engine bay.
/ / 59. Care must be taken when releasing engine from
95 dowels to ensure torque convertor remains fully
engaged with gearbox.
Refit

60. Clean mating faces of engine and gearbox,
dowel and dowel holes.

61. Ensure drive plate and convertor mating faces
are clean.

M12 4912,

54. Remove bolt securing earth strap to RH cylinder
head.
55. Release 3 breather hoses from RH lifting eye.
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62.

63.

64.

65.

66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

24

With assistance position engine in engine bay,
align to gearbox and locate on dowels.

Fit crash bracket to gearbox flange and fit and
tighten engine to gearbox bolts to 45 Nm (33
Ibf.ft).

Lower and remove support from gearbox.

Fit breather hoses to clip on engine RH lifting
eye.

Position earth strap to RH cylinder head and
secure with bolt.

Fit engine mountings, lower engine onto
mountings and tighten nuts to 45 Nm (33 Ibf.ft).

Lower lifting equipment and remove from engine.

Align torque converter and drive plate. Fit bolts
and tighten to 50 Nm (37 Ibf.ft).

Fit access plug.

Ensure mating face of exhaust front pipe ,
intermediate pipe and exhaust manifolds are
clean.

Use new gaskets, fit front pipe to exhaust
manifolds and tighten nuts to 30 Nm (22 Ibf.ft).
Fit intermediate pipe to front pipe, align clamp
and tighten nuts to 25 Nm (18 Ibf.ft).

Secure purge pipe to rear engine lift eye with
cable tie.

Fit bolt to secure harness P’ clip to LH cylinder
head.

Connect harness to alternator and tighten B +
terminal nut to 18 Nm (13 Ibf.ft) and D +
terminal nut to 5 Nm (3.5 Ibf.ft).

Connect multiplug to CKP sensor.

Connect multiplugs to fuel injectors and ECT
Sensor.

Fit harness clips to fuel rail and heater coolant
pipe.

Connect multiplug to Canister Vent Solenoid
(CVS) unit.

Connect engine harness multiplug to main
harness.

Connect earth leads to stud on RH wing valance
and tighten nut to 10 Nm (7 Ibf.ft).

Connect engine harness multiplug to fuse box.
Secure harness clip to RH wing valance.

Fit bolts to secure fuse box.

Fit harness clamp to battery carrier and secure
with screws.

Fit battery positive lead to battery carrier and
connect cable to battery terminal. Connect fuse
box positive feed to terminal clamp bolt and
secure with nut. Fit terminal cover.

Fit engine earth lead to alternator bracket and
tighten bolt to 20 Nm (15 Ibf.ft).

Secure harness to coolant rail.

90.
91.
92.

93.
94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.
112.

113.

114.
115.

116.

Connect Lucar to oil pressure switch.

Connect multiplug to CMP sensor.

Connect battery lead to starter solenoid and
tighten nut to 18 Nm (13 Ibf.ft).

Connect Lucar to starter solenoid.

Connect multiplug to RH KS and secure harness
clip to engine RH mounting bracket.

Connect multiplug to LH KS, align harness 'P’
clip to cylinder block and tighten bolt to 20 Nm
(15 Ibf.ft).

Align gearbox oil cooler pipes, fit spacer and
clamp and tighten bolt to 18 Nm (13 Ibf.ft).
Ensure engine oil cooler pipe unions are clean.
Fit new 'O’ rings, connect pipes to oil pump and
tighten unions to 15 Nm (11 Ibf.ft).

Align engine oil cooler return pipe to alternator
mounting bracket and secure with bolt.

Align EVAP pipe and connect multiplug to purge
valve.

Connect and secure heater hoses to coolant
rails.

Fit thermostat housing and hose assembly.
Connect and secure hoses to coolant rails.
Connect and secure coolant hose to water
pump.

Ensure PAS pump and mating face is clean . Fit
PAS pump to mounting bracket and tighten bolts
to 22 Nm (16 Ibf.ft).

Ensure compressor and mating face is clean. Fit
compressor to mounting bracket and tighten
bolts to 22 Nm (16 Ibf.ft).

Connect multiplug to compressor.

Ensure auxiliary drive belt pulley grooves are
clean and free from damage.

Fit new drive belt to pulleys, and ensure belt is
correctly aligned in pulley grooves.

With assistance, hold tensioner fully clockwise
and fit drive belt to remaining pulley.

Fit auxiliary drive belt cover and spacers and
tighten bolts to 18 Nm (13 Ibf.ft).

Connect and secure coolant top hose to adaptor
on inlet manifold.

Connect multiplug to MAF sensor.

Ensure connection is clean and connect fuel
pipe to fuel rail.

Fit ignition coils. See FUEL SYSTEM, Repair.
Fit radiator. See COOLING SYSTEM, Repair.
Fit engine oll filter and fill engine with engine olil.
See LUBRICANTS, FLUIDS AND
CAPACITIES, Information.

Check and if necessary top up gearbox oil.
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FLYWHEEL

Service repair no - 12.53.07

Remove

1. Remove clutch assembly. See CLUTCH,
Repair.

2. Rotate flywheel until location dowel is opposite
starter motor.

3. Remove 6 flywheel securing bolts. Remove

flywheel.

12M7015 *,

4. Inspect flywheel clutch face for cracks, scores or

overheating.
5. Inspect ring gear for worn, chipped or broken

teeth.

Refit

6. Ensure mating surfaces, dowel and dowel
locations in both flywheel and crankshaft are
clean.

7. Offer flywheel up to crankshaft. Locate on dowel.

8. Refit flywheel bolts. Tighten to 80 Nm (59 Ibf.ft)

9. Refit clutch assembly. See CLUTCH, Repair.
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FRONT COVER GASKET AND OIL PUMP - up to
99OMY

Service repair no - 12.65.04 - Front Cover Gasket
Service repair no - 12.60.26 - Oil Pump

Remove

PonE

ou

10.
11.
12.

26

12M7048

Raise vehicle on four post lift.

Disconnect battery negative lead.

Raise lift.

Drain cooling system. See COOLING SYSTEM,
Repair.

Remove oil sump. See this section.

Remove 2 bolts and nut securing oil pick up
strainer.

. Remove strainer and 'O’ ring.
. Remove oil filter. See SECTION 10,

Maintenance.

. Remove stand from under front cross member.

Lower vehicle.

Remove crankshaft pulley. See this section.
Remove auxiliary drive belt tensioner.
Slacken bottom hose clip. Remove hose from
water pump.
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13.

14.
15.

16.
17.
18.
19.

Disconnect oil cooler hoses from front cover.
Plug hoses and connections.

Disconnect Lucar from oil pressure switch.
Disconnect multiplug from camshaft sensor.

12M7049

Remove 9 bolts securing front cover.
Release cover from 2 dowels. Remove cover.
Remove gasket.

Remove seal from cover.

Do not carry out further dismantling if
component is removed for access only.
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20. Remove 6 remaining bolts securing water pump
to cover. Remove water pump and gasket.

/%,\/
\/

O SN
12M7050 L

21. Remove oil pressure switch.

22. Remove bolt securing camshaft sensor. Remove
sensor from front cover.

23. Ensure mating faces of camshaft sensor and
front cover are clean.

24. Refit sensor.

25. Refit sensor bolt. Tighten to 8 Nm (6 Ibf.ft)

26. Ensure thread of oil pressure switch is clean.

27. Refit switch to front cover. Tightento 15 Nm (11
Ibf.ft)

28. Ensure water pump, its mating face, dowel and
dowel hole are clean.

29. Refit water pump and new gasket.

30. Refit water pump bolts. Tighten to 22 Nm (16
Ibf.ft)

Refit

31. Ensure cover, its mating face, dowels and dowel
holes are clean.

32. Ensure crankshaft and oil pump mating faces
are clean.

33. Ensure oil seal register in cover is clean.

o

A- Early type seal
B- Later type seal - use as replacement for all
covers

34. Lu