


AMENDMENT INSTRUCTION SHEET

DEFENDER WORKSHOP MANUAL
Publication Number LRLO0O97ENG

Amendment Number: LD003.97

Date: 09/97

To ensure that this manual is kept up to date and that a record of amendments to this manual is available, an
Amendment Instruction Sheet will be issued with each set of revised pages.

* The Title page of the Manual is re-issued, and the Part No. has been raised to the next edition. Except for the

Contents pages, all revised and new pages have the issue date at the foot of each page, together with an
indication of whether the pages are revised or new.

* This Amendment Instruction Sheet must be inserted at the front of the manual to indicate that the amendment

has been incorporated. Do not discard previous Amendment Instruction sheets.

* Your manual is only complete to this issue providing all prior Amendments are included.

» The filing instructions give section and page numbers affected. Additional pages or complete new sections may

be issued, insert the pages as instructed.

FILING INSTRUCTIONS

Section

Discard Existing
Pages

Insert New Pages

Reason for Amendment

51 - Rear Axle and
Final Drive - Repairs

Pages1to 5

Pages1to5

Clarification of wheel nut torque figures.

54 - Front Axle and
Final Drive - Repairs

Pages 1, and 3

Pages 1, and 3

Clarification of wheel nut torque figures.

57 - Steering - Repairs

Page 5

Page 5

Clarification of wheel nut torque figures.

60 - Front Suspension -
Repairs

Pages 1, and 3

Pages 1, and 3

Clarification of wheel nut torque figures.

64 - Rear Suspension -
Repairs

Page 1

Page 1

Clarification of wheel nut torque figures.

70 - Brakes - Repairs

Pages 7, 11, and
13

Pages 7, 11, and
13

Clarification of wheel nut torque figures.

74 - Wheels and Tyres
- Repairs

Page 5

Pages 5, and 7

Clarification of wheel nut torque figures.




DEFENDER 300Tdi

This manual covers vehicles from

01
04
05
07
09
10
12
19
26
30
33
37
41
47
51
54
57
60
64
70
74
76
80
82
84
86
88

Workshop manual

1996 model year

INTRODUCTION

GENERAL SPECIFICATION DATA
ENGINE TUNING DATA
GENERAL FITTING REMINDERS
LUBRICANTS, FLUIDS AND CAPACITIES
MAINTENANCE

ENGINE Tdi

FUEL SYSTEM Tdi

COOLING SYSTEM Tdi
MANIFOLD AND EXHAUST SYSTEM
CLUTCH

MANUAL GEARBOX

TRANSFER GEARBOX
PROPELLER SHAFTS

REAR AXLE AND FINAL DRIVE
FRONT AXLE AND FINAL DRIVE
STEERING

FRONT SUSPENSION

REAR SUSPENSION

BRAKES

WHEELS AND TYRES

CHASSIS AND BODY

HEATING AND VENTILATION
AIR CONDITIONING

WIPERS AND WASHERS
ELECTRICAL

INSTRUMENTS

Publication Part No. LRL 0097 ENG

Published by Rover Technical Communication

0 1996 Rover Group Limited

LAND =~
<ROVER

)

57

60
64

N



INTRODUCTION

INTRODUCTION

REFERENCES

This workshop manual covers vehicles from 1996
model year onwards. 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
Land Rover Defender 300Tdi 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 Land 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:

WARNING: Procedures which must be
A followed precisely to avoid the possibility
of personal injury.

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
crankshaft 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 Land 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 Land 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
poisonous and therefore must not be consumed. It is
also advisable to keep all substances away from open
wounds. These substances among others include
anti-freeze, brake fluid, fuel, windscreen washer
additives, air conditioning refrigerant, lubricants and
various adhesives.
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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 the other areas of risk which must not
be ignored.

This information is issued for basic guidance only, and
in any case of doubt, appropriate enquiries should be
made of your local Fire Officer or Fire Department.

Fuel vapour is highly flammable and in confined
spaces is also very explosive and toxic and 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 current, 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.
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SYNTHETIC RUBBER

USED ENGINE OIL

Many '0’ 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 SILICONE 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.

MARSTON LUBRICANTS LTD.
Hylo House,

Cale Lane,

New Springs,

Wigan WN2 1JR

Tel 01942 824242

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

SPECIAL SERVICE TOOLS

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 fitting of non-approved conversions
to the vehicle.

WHEELS AND TYRES

WARNING: DO NOT replace the road

wheels with any type other than genuine

Land 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.

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 coolant pipes and hose clips.

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.

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,
obtainable from:

Messers. V. L. Churchill at the above address,

or from:

Land Rover Publications,

Character Mailing,

Heysham Road,

Bootle,

Merseyside, L70 1JL

SPECIFICATION

COPYRIGHT

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

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

Whilst every effort is made to ensure the accuracy of
the particulars contained in this Manual, neither the
Manufacturer or Dealer, by whom this Manual is
supplied, shall in any circumstances be held liable for
any inaccuracy or the consequences thereof.

0 1996 Rover Group Limited

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 Rover
Group.
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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 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

Fuel lines

Brake lines

Front radius arms
Panhard rod
Steering linkage
Rear Trailing links
Fuel tank

Engine sump
Gearbox bell housing

Jack or support vehicle by axles only.
Vehicle jack

The jack provided with the vehicle is only intended to
be used in an emergency, for changing a tyre. 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, see J6083.

CAUTION: Do not commence work on the

underside of the vehicle until suitable axle

stands have been positioned under the
axle, see J6084.

J6083

3,
D
oM
J6084 °

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.

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

INFORMATION 5
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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
on its road wheels. If a 'wheel-free’ condition is
required, use a 'drive on’ ramp incorporating a
'wheel-free’ system providing support beneath axle
casings. Alternatively, place vehicle on a firm, flat floor
and support on axle stands.

TWO POST VEHICLE RAMPS

The manufacturer of LAND ROVER VEHICLES
DOES NOT recommend using 'Two Post’ ramps
that employ four adjustable support arms. These
are NOT considered safe for Land Rover vehicles.
If vehicle is installed on a Two Post ramp
responsibility for safety of vehicle and personnel
performing service operations is in the hands of
the Service Provider.

DYNAMOMETER TESTING

The front and rear axles cannot be driven
independently.

WARNING: DO NOT attempt to drive
individual wheels with vehicle supported
on floor jacks or stands.

Four wheel dynamometers

Provided that front and rear dynamometer 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.

If brake testing on a single axle rig is necessary it
must be carried out with propeller shaft to rear axle
removed, AND neutral selected in BOTH main
gearbox and transfer gearbox. When checking brakes,
run engine at idle speed to maintain servo vacuum.

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

CAUTION: The vehicle has permanent
four-wheel drive. The following towing
instructions must be adhered to:

Towing the vehicle on all four wheels with driver
operating steering and brakes.

1. Turn ignition key to position '1’ to release
steering lock.

2. Select neutral in main gearbox and transfer
gearbox.

W A
Q16

J6085

3. Secure tow rope, chain or cable to front towing
eyes (alternative types shown).
4. Release the parking brake.

CAUTION: The brake servo and power

assisted steering system will not be

functional without the engine running.
Greater pedal pressure will be required to apply
the brakes, the steering system will require
greater effort to turn the front road wheels.
The vehicle tow connection should be used only
in normal road conditions, 'snatch’ recovery
should be avoided.

Rear suspended tow by breakdown vehicle

1. If the front axle is to be trailed turn ignition key to
position "1’ to release steering lock.
2. Select neutral in main gearbox and transfer box.

CAUTION: The steering wheel and/or

linkage must be secured in a straight

ahead position. DO NOT use the steering
lock mechanism for this purpose.

TRANSPORTING THE VEHICLE BY TRAILER

Lashing/towing eyes are provided on front and rear of
the chassis side members, see J6085, to facilitate the
securing of the vehicle to a trailer or other means of
transportation.

CAUTION: Underbody components must
& not be used as lashing points.

Install vehicle on trailer and apply park brake. Select
neutral in main gearbox.

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. Ensuring that ignition and all electrical
accessories are switched off, that parking brake
is applied and neutral is selected, 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 disabled vehicle (eg. engine
front lifting eye, as shown in J6086), 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.

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 catalyst, if fitted.

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 (bOolt Size) .......oeveeeeiiiiiiiii, AF
After bottom dead centre ..........cccoocvveeeeiiiinenenn, ABDC
After top dead centre .........cccvveeeeeeieieiiiiiiiiiine ATDC
Alternating CUIrent ..........cccuviiiiiiiiieeee e a.c.
AMPEIE L amp
AMPEre NOUT ....oooiiiiiiiiiiie e amp hr
Before bottom dead centre.........c.cocvveeeeininnenn. BBDC
Before top dead centre...........cceeeeeeeiiiiiiiniiinne BTDC
Bottom dead Centre ..........coevvvieveeiiiiiieee e BDC
Brake horse POWET ........ccoooiiiiiiiiiiiiiiiie s bhp
British Standards ............ccccooviiiiiiii BS
Carbon MoNOXIde .........cocvveeeeiiiiiiee e CO
CentiMetre ......ooooiiiiiieei e cm
Centigrade (CelSius) .......cooooviiiiiiiiiiiiiiiieeee s C
Cubic CENtIMELIE .....ceevveieieieieee e cm?
CUDICINCN .o in®
Degree (aNngle) ........eeeeveeeeiiiiiiiiiiiiiieeeeeeeeeeen degor°
Degree (temperature) ...........oocccuvvviveeeeeeeeeaennn. degor°
DIGMELETr ....veiiiiiiiieeee e dia.
DIreCt CUMENt .......eveeee et d.c.
Electronic Control UNit ...........cccceeeiiiiieeeiiiieenen, ECU
Fahrenheit ... F
FROL .. ft
Feet per MiNULE ... ft/min
FIth e 5th
FIIST e 1st
FIUId OUNCE ..o fl oz
Foot pounds (tOrque) ........ccueeiieiieeeiee e Ibf ft
FOUNN ..o 4th
Gramme (fOrCe) ......uuumimiiiiiei it of
Gramme (MASS) uuvvvrrreeriieiaaaaeeiarirrrieeeeeeaaaeaeeeaaaans g
GallONS ..cooeiiiiii e gal
High tension (electrical) ..........cceeeeiieiiiiiiiiiiiiine, H.T.
Internal diameter ..........cocveiiiiiiieieiie e I.D.
Inches of MErcury ........ccccoiiiiiiiiiiiiee in. Hg
INCHES o in
Kilogramme (fOrce) .........oooviiiiiiiiiieiiiiieeei kgf
Kilogramme (Mass.) ...ccooviiiiiiiiiiiiieeeee e kg
Kilogramme centimetre (torque) ............ocoeueeee kgf.cm
Kilogramme per square millimetre ................. kgf/mm?
Kilogramme per square centimetre ................. kgficm?
Kilogramme metres (torque) .......cccccceceeeeeeeiinnne kgf.m
KIlOMELIeS ...ooviiiiiiiee e km
Kilometres per hour ... km/h
KIlOVOIES ... kv
Left-hand ... LH
Left-hand steering ... LHStg
Left-hand thread ..o, LHThd
LITI S ettt litre

LOW LENSION ..eviiiiiiiiee et I.t.
MEXIMUIM .o max.
MELIE e m
MIHTIIErE oo mi
MIllIMELIe ... mm
Miles per gallon ... mpg
Miles Per hoUr ... mph
Minute (ANGIE) ....evveeeiiiieiiiii e '
Minus (of tolerance) ..., -
Negative (electrical) ..., -
Newton metres (Iorque) ........ccccvvveeeeeeeeeeeeenininnns Nm
NUMDET i No.
ONMS e ohm
OUNCES (fOFCE) .. ozf
OUNCES (IMASS) ..uuueverieiiieeiaaa e e e e e eee e e e e e e e e e eaaaaes 0z
Ounce inch (tOrquUe) .....cocoevviiiiiiiiiiiieeeeee e ozf.in
Outside diameter ........cccocvveieiiiiiieee e, 0.D
Part number ..o, Part No.
Percentage ........oooeiiiiiiiiiiiiiiiee e %
PINtS oo pt
PIUS (10l€ranCe) .....cccveiieiiiiiiiiieieee e +
Positive (electrical) ..o, +
Pound (fOrCE) .....eeeeeiiiiiiiiiiiiiiee e Ibf
Pounds inch (torque) ..........ooociiiiiiieieeenens in.Ibf.
Pound (MASS) ....vvvveeeiiiiaeeiii it Ib
Pounds per square inch ...........ccccccnns P.S.1.
RALIO ...t :
REfErenCe .......coocvveeiii e ref.
Revolution per minute ...........cccceeeeeeieeeennnnnnn, rev/min
Right-hand ..o RH
Second (aNGIE) ... "
Second (numerical order) ..., 2nd
SPeCIfic gravity ......ccceveeeeeiiiieeeeeeeee e sp.gr.
Square Centimetres .........cceeeevivieeee e cm?
SQUAre INCHES .....cveeveeieciiece et in?
Standard Wire gauge .........ccoooeviiiiiieieeeeeeeeeene S.w.g.
Synchroniser/Synchromesh ............ccccccceee. synchro.
TR oo 3rd
Top dead Centre .........ooouveiiiieeeieeee e TDC
United Kingdom ... UK
Vehicle Identification Number ............cccceeeennnnen. VIN
VOIS et \Y,
WaALLS .. W
SCREW THREADS

British Standard Pipe ..o BSP
Unified COArse ......ccccoviiviieie it UNC
Unified FINE ...ooooiii e UNF
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CROSS REFERENCE OF EMISSION SYSTEM
TERMINOLOGY

NEW TERM (ACRONYM)
Accelerator pedal ... (AP)
AIF ClEANET ... (ACL)
Air coNditioNiNg .....cooeveiiiiiiiiiieeee e (AC)
Battery positive voltage .........cceeeeeeieeeniiiiiiiiiiee, (B+)
Closed 100P ...ooieiiieee e (CL)
Closed throttle position .............ccccuviiiieeiienennnnn. (CTP)
Canister purge valve ..........ccccoooviiiiiiiieennenn. (CANPV)
Data link coONNector ............cccvviiieeiieneeeeieiiee (DLC)
Diagnostic trouble code...........cccceeeeeeiiiiiiinnnnn. (DTC)
Distributor ignition ..., (D)
Engine control module ..........cccccciiiiiiis (ECM)
Engine coolant level .............ccccis (ECL)
Engine coolant temperature ..........c.ccccccoeeinnnene (ECT)
Engine coolant temperature sensor ................ (ECTS)
ENgine Speed .........cooveiiiiiiiiiiiiiiieeeee e (RPM)
Evaporative emission system .........cccccccceeeenee (EVAP)
Engine fuel temperature Sensor ...................... (EFTS)
4th gear, 3rd gear etC. .....ccccceeeeeviiieiiinnnnn. (4GR, 3GR)
FUEI PUMP . (FP)
Fan control module ... (FC™M)
GENEIALON .ot (GEN)
GroUNd ...coooiiiiie e (GND)
Heated oXygen SENSOr ........ccccuuvviieeeeeeeeeenienas (HO2S)
Idle air CONtrol ........ccoveeiiiiiiiiieee e (IAC)
Idle air control valve ............cccoviieiiiiiinis (IACV)
Ignition control module ..., (ICM)
Intake air temperature ...........cccceeeeeeieeienniinniies (IAT)
Manifold vacuum zone ...........ccccceeveeeeniiinniinne (MVZ)
Mass air flow SeNSor ...........cccvvviiieeeiiiiennnis (MAFS)
OPEN 00D oo (OL)
Relay module ... (RM)
Solid state relay module .............ccccceeeeeieenn. (SSRM)
Three way catalytic converter .............ccccuveeeeee. (TWC)
Throttle DoAY .....coovviiiiiiii (TB)
Throttle position SENSOX ..........ceviviieeiiniiiiiiieee, (TPS)
TransSmMIsSIioN raNQge .........cccuuvveeeeeeieeeeee e (TR)
Wide open throttle ... (WOT)

OLD TERM (ACRONYM)
Throttle pedal ..., )
AN ClEANET ... )
Air coNditioNiNg ..cccoeeeeiiiiiiiiiieeee e (AC)
Battery plus, bat +, bat feed ..........cccccciiiiiinnnnn (B+)
CloSed 100D ...ooiiieee e )
Closed throttle, idle position ...........cccceeeeeieeeiiinnnns )
Charcoal canister purge valve ..........ccccccceeeeinininnes )
Serial INK ..o )
Fault code ........uviiiiiiiii )
Electronic ignition ..., )
Electronic control unit ... (ECU)
Coolant level ... )
Coolant temperature .........cccooeeciviiieeeieieeeeeeee (temp)
Coolant temperature thermistor ..........ccccccceeveiiinnes )
ENngine speed ........ccccoeiiiiiiiiiiiiiiee (rev/min)
Evaporative 0SS SyStem .........cccccceeeeeiiiiniiinnne (ELC)
Fuel temperature thermistor ..........ccccccccvviiiiiiinnen. )
Fourth gear, 3rd gear .........ccccvvviiieiiiiiieiee, )
FUBI PUMP . )
Condenser fan timer ... )
AREINALOT ...t )
Ground, €arth ... (B-)
Lambda (02) SENSOX ......oooiiiiiiiiiieee e )
Idle speed coNntrol ..o (ISC)
StEPPEr MOTOF ...t )
IgNItion MOAUIE ......ceeviiiiiii e )
Intake temperature/ambient temperature ................ )
Manifold depression, vacuum .............cccooeevvvveenenn. )
AIr flOW Meter ..., )
Fault code display unit ..........ccceieeiiiieiinniiiee, )
OPEN 00D e )
RElAY .o )
CoNtrol UNIt ... )
Catalyst, catalytic converter ...........ccccceveeeeeennn. (CAT)
Throttle NOUSING ....cooooiiiiiiii e )
TranSMISSION QEAT .......ccoviiiuiviiiiiieeee e )
Full throttle, wide open throttle ......................... (WOT)
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INTRODUCTION

VEHICLE IDENTIFICATION NUMBER (VIN)

The Vehicle Identification Number and the
recommended maximum vehicle weights are stamped
on a plate riveted to the brake pedal box in the engine
compartment. The VIN is also stamped on a plate
visible through the LH side of the windscreen, see
J6088.

J5259M

A. Type approval

B. Identification

C. Maximum permitted laden weight for vehicle
D. Maximum vehicle and trailer weight

E. Maximum road weight-front axle

F. Maximum road weight-rear axle

The number is also stamped on the RH side of the
chassis to the rear of the front lashing eye, see J6089.

J6088 fl

@

J6089

The Vehicle Identification Number identifies the
manufacturer, model range, wheel base, body type,
engine, steering, transmission, model year and place
of manufacture. The following example shows the
coding process.

SALLDHMF7TA

SAL = World manufacturer identifier

LD = Land Rover Defender

H =110 inch, V= 90inch, K= 130 inch

M = 4 door Station Wagon, A= 90 Soft Top, Hard Top,
Pick-up, B= 2 door Station Wagon, E= 2 door 130
Crew cab, F=4 door 130 Crew cab, H= 130 High
Capacity Pick-up

F=2.5L (300Tdi)

7= RH drive, 5 speed manaul, 8= LH drive, 5 speed
manual

T=1996 MY, volume build, N=1996 MY, non-volume
build

A= Solihull build, F= CKD, assembled locally from kit

INFORMATION | 11




O1 INTRODUCTION

LOCATION OF IDENTIFICATION NUMBERS

Engine serial number - 300Tdi Engine

The 300Tdi engine number is stamped on the cylinder
block on the RH side of the engine above the
camshaft front cover plate.

L
_JLJ

Front axle serial number

Stamped on the front of LH axle tube, inboard of
radius arm mounting bracket.

Main gearbox R380 serial number

Stamped on a cast pad on the bottom RH side of the
gearbox.

Transfer gearbox LT230 serial number

The serial number is stamped on the LH side of the

gearbox casing below the mainshaft rear bearing

housing adjacent to the bottom cover, see J6092.
Rear axle serial number

Stamped on the rear of LH axle tube, inboard of
spring mounting.
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INTRODUCTION

FAULT DIAGNOSTIC EQUIPMENT

READING THIS MANUAL

TESTBOOK

For Defender models fitted with the vehicle Anti-theft
Immobilisation and Alarm System, diagnostic
equipment, named TestBook, is available to assist in
the diagnostic and fault finding abilities of the Dealer
workshop. A diagnostic connector, located under the
front centre seat, or cubby box, as shown below, is
provided to facilitate the procedures.

If an exhaust gas recirculation (EGR) system is fitted,
this too can be checked using TestBook. A diagnostic
connector, also located under the front centre seat or
cubby box, is provided.

Features of Testbook include :-

Fully upgradable support for the technician.

Structured diagnostics to accommodate all skill levels.

Touch screen operation.
Direct print out of screen information and test results.

This manual is divided into sections shown on the
contents page, alongside a range of icons, familiar to
service technicians.

Relevant information is contained within each of these
sections. These are further divided into the following
sub-sections which appear at the foot of each page :-

Description and operation.
Fault diagnosis.
Adjustment.

Repair.

Overhaul.

Specifications, Torque.

To avoid repeating information through the sections,
where part of the repair operation impacts on another
section, a cross reference is given to direct the reader
to where the information is sited.

For example:

The maintenance section states the need to renew
drive belt. A cross reference sites this information in:
Section 12 Engine

- Sub-section: Repairs

- Heading: Drive belt renew.
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GENERAL SPECIFICATION DATA

300Tdi ENGINE

Type
Number of cylinders
Bore
Stroke
Capacity
Compression ratio
Valve operation

Crankshaft

Main bearing journal diameter
Regrind dimensions
Crankpin journal diameter
Regrind dimensions
Crankshaft end thrust
Crankshatft end float

Main bearings

Number and type
Diametrical clearance

Connecting rods

Length between centres
Diametrical clearance (big-end bearings)
End float on crankpin

Pistons

Skirt diametrical clearance (at r/angle to gudgeon pin)
Maximum height above combustion face

Gudgeon pins

Type
Fit in piston
Diameter
Clearance in connecting rod

Piston rings

Type:
-Top
- Second
- Oil control

Gap in bore:

Clearance in piston grooves:
- Second
- Oil control

Direct injection, turbocharged, intercooled

90,47 mm

97,00 mm

2495 cc

19.5:1 £0.5:1

O.H.V. pushrod operated

63,475 - 63,487 mm

63,233 - 63,246 mm

58,725 - 58,744 mm

58,471 - 58,490 mm

Taken on thrust washers at centre main bearing
0,05 - 0,15 mm

5 halved shells with oil grooves
0,0792 - 0,0307 mm

175,38 - 175,43 mm
0,025 - 0,075 mm
0,15 - 0,356 mm

Aluminium alloy, combustion chamber in crown.
Graphite coating on sidewalls.

... 0,025-0,05mm

0,8 mm

Fuly floating

Hand push fit
30,156 - 30,163 mm
0,003 - 0,016 mm

Barrel edge, chrome plated
Taper faced
Expander and rails

0,40 - 0,60 mm
0,30 - 0,50 mm
0,30 - 0,60 mm

0,050 - 0,085 mm
0,050 - 0,085 mm
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04 GENERAL SPECIFICATION DATA

Camshaft

DIV e 30 mm wide dry toothed belt
LOCAION ..ttt Right hand side (thrust side)
ENd float ... 0,1-0,2mm

Number of bearings .........oooviiiiiiii e 4

Material ... Steel shell, white metal lined
Valves

Tappet clearance:

- Inlet and exhaust........cccooeeieiiiiiiieeicee e, 0,20 mm
Seat angle:
SANMEL 30°
SEXRAUST ..o, 45°
Head diameter:
SANIEL 38,75 - 39,05 mm
SEXRAUST ... 36,35 - 36,65 mm
Stem diameter:
SANIEL 7,960 - 7,975 mm
SEXRAUST ... 7,940 - 7,960 mm
Valve lift:
SANIEL 9,67 mm
SEXRAUST ... 9,97 mm
Cam lift:
SANMEL 6,81 mm
SEXRAUST ... 7,06 mm
Valve head stand down:
SANIEL 0,81-1,09 mm
SEXRAUSE ..., 0,86 -1,14 mm

Valve springs

[ L= P TP PPPRTRPTR Single coil
Length, free ... 46,28 mm
Length, under 21 kg load ........ccceeeeeiiiieiiiiiiiiececeeen 40,30 mm
Lubrication
SYSIEM i Wet sump, pressure fed
Pressure, engine warm at normal operating speeds......... 1,76 - 3,87Kgflcm? (25 - 55 1bf/in?)
Oil pump:
= Y P it G-rotor integral with front cover.
S DIIVE oo off crankshaft nose
Oil pressure relief valve ... Non-adjustable
Relief valve spring:
SFUlllength .o 51,6mm
- Compressed length at 7.71Kg load .........c..coooviiiiiinneen. 31mm
Ol IEEE e Screw-on disposable canister
ENgine Oil COOIEN ......cooiiiiiiiii e Combined with coolant radiator and intercooler
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GENERAL SPECIFICATION DATA

FUEL SYSTEM

Fuel lift pump type
Fuel lift pump pressure
Fuel filter
Air cleaner

COOLING SYSTEM

System type

Cooling fan

Pump type
Thermostat opening

Expansion tank cap pressure

CLUTCH

Type
Centre plate diameter ...
Facing material
Release bearing

TRANSMISSION

Main gearbox

Type R380
Speeds

Transfer box
Type LT230

Rear axle

Mechanical with hand primer

42 - 55 Kgficm? (3 - 4 Ibf/in?) at 1800 rpm
Paper element in disposable canister
Paper element type

Pressurised, 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, 1.29:1 drive
ratio, with viscous coupling.

Centrifugal, impellor, belt driven

88°C

1,06 Kgflcm? (15 Ibf/in?) (system pressure)

Valeo diaphragm spring
235 mm

Verto F202 grooved
Ball journal

Single helical constant mesh
5 forward, 1 reverse, all synchromesh

Two speed reduction on main gearbox output. Front
and rear drive permanently engaged via a lockable
differential

Spiral bevel, fully floating shafts
3.54:1
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04 GENERAL SPECIFICATION DATA

Front axle

Ty P et a e Spiral bevel, enclosed constant velocity joints, fully
floating shafts, 32° angularity of universal joint on full
lock

RALIO ..t 3.54:1

Propeller shafts

Type, frontand rear...........cceeeeeiiiieiiiiiiee e Tubular 51 mm dia.

UNIVersal JOINTS ......eeiiiiiiaiiiiiece e Open type Hookes O3EHD

STEERING

Power steering box

MAKEMYPE ...t Adwest Varamatic - worm and roller box

RALIO ..o Variable: straight ahead 19.3:1 on lock 14.3:1

Steering wheel turns, lock-to-10cK .........ccccccceiiiiiiiiiiinnnn. 3.375

Steering pump

MAKEMYPE ...t Hobourn-Eaton series 500

Steering geometry

Steering wheel diameter ... 412 mm (16.22 in)

TOE-0Ut MEASUIEMENT .......oviiiiiiiiiieeiie e 0 to 2 mm toe out

Toe-out included angle ..., 0° to 0° 20’

Camber angle ... 0° *

Castor angle ........ccuuuiiiiieie e 3°*

Swivel pin inclination Static...........cccvvveeeiiieeiiee 7°*

* Check with vehicle on level ground, in unladen
condition and five gallons of fuel. Rock the front of the
vehicle up and down to allow it to take up a normal
static position.

Turning circle between kerbs

90 models:

265/75 X 1B TYFBS ...ueitieiieiiieee ettt 12,65 m (41.5 ft)
All ORI tYFES .o 11,70 m (38.4 ft)

110 models:
750 X 16 TYFS it e ettt 13,41 m (44 ft)

130 models:
750 X 16 TYFS it e e et e e e 15,24 m (50 ft)
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GENERAL SPECIFICATION DATA

SUSPENSION

[ L= I U U U O O TP PPPRTRPPR Coil springs controlled by telescopic dampers front
and rear.

FrONT ..o Transverse location of axle by Panhard rod, and fore
and aft location by two radius arms. Anti-roll bar fitted
as standard on 90 models with 265/75 tyres and 130
models.

REAK .. Fore and aft movement inhibited by two tubular trailing

links. Lateral location of axle by a centrally positioned
'A’ frame, upperlink assembly, bolted at the apex to a
ball joint mounting. Anti-roll bar fitted as standard on
90 models with 265/75 tyres, 110 models with self
levelling unit, and 130 models.

ROAD SPRING DATA

90 (2400 Kg) Part No. Colour Code
Front - Driver’s side NRC 9446 Blue/green

Front - Passenger side NRC 9447 Blue/yellow

Rear - Driver’s side NRC 9448 Blue/red

Rear - Passenger side NRC 9449 Yellow/white

90 (2550 Kg)

Front - Driver’s side NRC 9446 Blue/green

Front - passenger side NRC 9447 Bluelyellow

Rear - Driver’s side NRC 9462 Green/yellow/red
Rear - Passenger side NRC 9463 Green/yellow/white
110 (3050 Kg)

Front - both sides NRC 8045 Yellow/yellow
Rear - both sides NRC 6904 Red/green

110 Levelled (2950 Kg)

Front - both sides NRC 8045 Yellow/yellow
Rear - both sides NRC 7000 Green/white

110 (3400 Kg)

Front - both sides NRC 8045 Yellow/yellow
Rear - both sides NRC 6904 Red/green
Rear helper springs - both sides RRC 3266 No colour code
110 (3600 Kg)

Front - Driver’s side NRC 9448 Blue/red

Front - passenger side NRC 9449 Yellow/white
Rear - both sides NRC 6904 Red/green
Rear helper springs - both sides RRC 3226 No colour code
130 (3500 Kg)

Front - driver’s side NRC 9448 Blue/red

Front - passenger side NRC 9449 Yellow/white
Rear - driver’s side NRC 6389 Red/red

Rear - passenger side NRC 6904 Red/green
Front/rear helper springs - both sides RRC 3266 No colour code

INFORMATION
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GENERAL SPECIFICATION DATA

SHOCK ABSORBERS

Type
BOre diamMeter.....ccuvniiiee e

BRAKES

Front service brake

CAlIPET et
Operation
Disc
Disc diameter
Disc thickness
Wear limit
Disc run-out maximum
Pad area
Total SWEPL Area .....ccoeviiiiiiiiiiiee et
Pad material
Pad minimum thickness

Rear service brake

CAlIPET ettt
Operation
Disc
Disc diameter
Disc thickness
Wear limit

Disc run-out maximum
Pad area
Total SWEPEL Area.....ccoeiiiiiiiiiiiiee e
Pad material
Pad minimum thickness

Parking brake

Servo/master cylinder

Manufacturer
Servo type
Master cylinder type
Pressure reducing valve, failure conscious

Telescopic, double-acting non-adjustable
35.47mm

AP Lockheed, four opposed pistons

Hydraulic, self adjusting

90 - Solid, outboard, 110/130 - Ventilated, outboard
298 mm (11.73in)

90 - 14,1 mm (0.56in), 110/130 - 24mm (0.95 in)
1 mm (0.04in) per side of disc

0,15mm (0.006 in)

58 cm? (9.0 in?)

801,3 cm? (124.2in?)

Ferodo 3440 non asbestos

3 mm (0.12in)

AP Lockheed opposed piston

Hydraulic, self adjusting

Solid, outboard

90 - 290 mm (11.42 in), 110/130 - 298 mm (11.73)
90 - 12,5 mm (0.49 in), 110/130 - 14,1 mm (0.56 in)
90 - 0,38 mm (0.015 in), 110/130 - 1,0 mm (0.04 in)
per side of disc

0,15 mm (0.006 in)

90 - 30,5 cm? (4.37 in?), 110/130 - 36,2 cm? (5.61 in?)
90 - 694 cm? (106.98 in?)

Ferodo 3440 non asbestos

3 mm (0.12 in)

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

254 mm (10.0 in)

70 mm (2.75 in)

Ferodo 3611 non asbestos

Lucas

LSC 80

25,4 mm (1.0 in) diameter, tandem

Cut-in pressure, 90 - 24 bar (360 Ibf/in?) ratio 4.0:1,
110 - 43 bar (645 Ibf/in?) ratio 2.9:1*

2 NOTE: * Pressure reducing valves are not fitted to all 110 specifications.
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GENERAL SPECIFICATION DATA

AIR CONDITIONING

SYSEEIM ittt
Compressor
REFHQEIANT ...
Charge quantity

WIPER MOTORS

Tailgate wiper motor

MAKEMYPE ...
Running current, wet screen at 20°C ambient
Wiper speed, wet screen at 20°C ambient

Windscreen wiper motor

MAKE/YPE ...
Armature end float ..o
Brush length, minimum
Brush spring tenSion ..........occcuiiiiiiiiiiiiee e
Resistance of armature winding

at 16°C (69°F) measured between adjacent
coMMUEAtAtOr SEGMENTS ....covviiiiiiieiiie e
Light running, rack disconnected: current at 13.5 V
Wiper speed, wet screen, 60 seconds from cold

ELECTRICAL

Battery

Make/type - standard

Make/type - heavy duty

Generator

Manufacturer
Type
POIAIILY ..o
Brush length:
NEW oo
Worn, minimum free protrusion from moulding
Brush spring pressure flush with moulding
Regulator voltage
Nominal output
Generator speed
Control voltage
Amp

CFC free expansion valve system
Sanden TRS105N

R134a CFC free

1.1 Kg

IMOS (non-serviceable)
1.0 to 2.8 amps
37 to 43 cycles per minute

Lucas 14W uprated two speed
0,1t0 0,2 mm

4,8 mm

140to0 200 g

0.23 to 0.35 ohms

2.0 amps

Low speed - 45 £ 3 rev/min, High speed - 65+ 5
rev/min

12 volt, negative ground

Land Rover Parts and Equipment/Lucas maintenance
free 9-plate 072

Land Rover Parts and Equipment/Lucas maintenance
free 14-plate 663

Magnetti Marelli
Al127 - 100amp
Negative ground

17 mm

5mm

1.3Nto 2.7N
13.6 to 14.4 volts

6000 rev/min
14 volt
65 amp
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04 GENERAL SPECIFICATION DATA

Fuses
[ L= P TP PPPRTRPTR Autofuse (blade type) blow ratings to suit individual
circuits

Horns

MAKEMYPE ...t Mixo TR99

Starter motor

MaKe and tYPE ...eeveeiiiiieeeiie it Bosch 12v

BULBS

REPLACEMENT BULBS TYPE

Headlamps 12v 60/55W  Halogen
Front side lamps 12v 5w bayonet
Side repeater lamps 12v 5w capless
Tail lamps 12v 5/21W  bayonet
Direction indicator lamps 12v 21W bayonet
Number plate lamp 12v 5w capless
Reverse lamp 12v 21W bayonet
Rear fog guard lamp 12v 21W bayonet
Interior roof lamps 12v 10W festoon
Instrument illumination 12v 1.2wW capless
Warning light panel 12v 1.2wW bulb/holder unit
Hazard warning switch 12v 1.2wW capless

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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GENERAL SPECIFICATION DATA

VEHICLE WEIGHTS AND PAYLOAD

When loading a vehicle to its maximum (Gross Vehicle Weight), consideration must be taken of the unladen

vehicle 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.

Maximum EEC kerb weight and distribution - all optional equipment

VEHICLE AXLE WEIGHTS

90 models Standard

Front @axle ....ccceeeeeiieeeeeee e 1200 Kg (2645 Ib)
Rear axle ... 1380 kg (3042 Ib)
Gross vehicle Weight ... 2400 Kg (5291 Ib)
110 models Levelled

Front @axle ....coceeeieeeieeeeee e 1200 Kg (2645 Ib)
Rear axle ... 1750 Kg (3858 Ib)
Gross vehicle Weight ... 2950 Kg (6503 Ib)
130 models

Front @axle ..o 1580 Kg (3483 Ib)
Rear axle ... 2200 Kg (4850 Ib)
Gross vehicle Weight ... 3500 Kg (7716 Ib)

NOTE: Axle weights are not accumulative. The individual maximum axle weights and gross vehicle

weight must not be exceeded.

EEC VEHICLE KERB WEIGHTS

90 models Standard

SOt EOP: i 1695 Kg (3736 Ib)
PICK-UD: e 1694 Kg (3734 Ib)
Hard t0P: e 1746 Kg (3849 Ib)
Station WagON: ... 1793 Kg (3952 Ib)
110 models

S T0] 1 (] o NP UUPT TP 1872 Kg (4127 Ib)
PICK-UD: e 1880 Kg (4144 Ib)
High capacity pick-up: ... 1917 Kg (4226 Ib)
Hard t0P: e 1913 Kg (4217 Ib)
Station WagON: ... 2018 Kg (4448 Ib)
County Station WagON: ........ceoeiiiiiiiiiieieeee e 2054 Kg (4528 Ib)
130 models

Crew cab and High capacity pick-Up: .....ccccccceeiiiiiiiiiinnnn. 2086 Kg (4598 Ib)

EEC kerb weight = Unladen weight + Full fuel tank + 75 Kg (165 Ib).

High load

1200 Kg (2645 Ib)
1500 Kg (3307 Ib)
2550 Kg (5622 Ib)

Unlevelled

1200 Kg (2645 Ib)
1850 Kg (4078 Ib)
3050 Kg (6724 Ib)

High load

1699 Kg (3745 Ib)
1698 Kg (3743 Ib)
1750 Kg (3858 Ib)
1797 Kg (3961 Ib)

1882 Kg (4149 Ib)
1890 Kg (4166 Ib)
1927 Kg (4248 Ib)
1923 Kg (4239 Ib)
2028 Kg (4470 Ib)
2064 Kg (4550 Ib)
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04 GENERAL SPECIFICATION DATA

TOWING WEIGHTS

On-road Off-road
Unbraked trailers ... 750 Kg (1653 Ib) 500 Kg (1102 Ib)
Trailers with overrun brakes ..........cccoooiiiiiiiiis 3500 Kg (7716 Ib) 1000 Kg (2204 Ib)
4 wheel trailers with coupled brakes * ..........cccccoiiiiiiinnnen. 4000 Kg (8818 Ib) 1000 Kg (2204 Ib)

2 NOTE: * Only applies to vehicles modified to accept coupled brakes.

2 NOTE: All weight figures are subject to local restrictions.

OFF-ROAD PERFORMANCE

90 models
Max. gradient (EEC kerb weight) ..........ccoooiiiiiiiiin, 45°

Approach angle:
Soft top and Pick-up (EEC kerb weight) .................. 48°
Hard top and station wagon (EEC kerb weight) ...... 51.5°

Departure angle

Soft top and Pick-up (EEC kerb weight) .................. 49°
Hard top and Station wagon (EEC kerb weight)................ 53°
Wading depth ... 500 mm (20 in)
Min. ground clearance (unladen):
Soft top and PICK-UP ....eveeeeiiiieiiiiiiiiieeeee e 191 mm (7.5 in)
Hard top and station wagon ...........ccccceeeeviiiniiiinnnen. 229 mm (9.0 in)

2 NOTE: Departure angles do not account for the addition of a tow hitch.

110 and 130 models

Max. gradient (EEC kerb weight) ..........ccoooiiiiiiiiin, 45°

Approach angle (EEC kerb weight) ..., 50°

Departure angle (EEC kerb weight)

120 MOUEIS oo 35°

130 MOUEIS oo 34°

Wading depth ... 500 mm (20 in)
Min. ground clearance (Unladen ...........cccooviiiiiiiiieeenenenn. 215 mm (8.5in)

2 NOTE: Departure angles do not account for the addition of a tow hitch.
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GENERAL SPECIFICATION DATA

TYRE SIZE AND PRESSURES

90 models
Normal - all load conditions
205 R16 radial
& 265/75 R16 (multi-terrain) ..........oooecvvvvieeeeeneenenn.

750 R16 radial .....oooveeiiiiiiiie e

110 models
Normal - all load conditions
750 R16 Radial ..uuvvieiiiiieieeeeeeee e

130 models
Normal - all load conditions
750 R16 Radial ..uuvvieiiiiieieeeeeeee e

WARNING: Tyre pressures must be
A checked with the tyres cold, as the

pressure is about 0,21 bar (3 Ibf/in?, 0,2
kgf/cm?) higher at running temperature. If the
vehicle has been parked in the sun or high
ambient temperatures, DO NOT reduce the tyre
pressures, move the vehicle into the shade and
wait for the tyres to cool before checking the
pressures.

WHEELS

90 models

Steel wheel size:

Heavy duty - UK and Western EUrope ..........ccccvveeeeeeeennn.
Other Markets .........eueeiiiiiiiiie e
Alloy Wheel SIZe ...,

110 models

Steel wheel size:

Heavy duty - UK and Western EUrope ..........ccccvveeeeeeeennn.
Other Markets ......cooeeiiiiiieeeeeee e,

130 models

Steel wheel size:

Heavy duty - UK and Western EUrope ..........ccccvveeeeeenennn.
Other Markets ......coiveviiiiieeeeeee e,

Front Rear

1,9 bar 2,4 bar

28 Ibffin? 35 Ibffin?
2,0 kgficm? 2,5 kgflcm?
1,9 bar 2,75 bar
28 Ibffin? 40 Ibffin?
2,0 kgficm? 2,8 kgficm?
1,9 bar 3,3 bar

28 Ibffin? 48 1bffin?
2,0 kgficm? 3,4 kgf/cm?
3,0 bar 5,10 bar
44 1bffin? 75 Ibffin?
3,1 kgficm? 5,2 kgf/cm?

WARNING: Always use the same make and
type of radial-ply tyres, front and rear. DO
NOT use cross-ply tyres, or interchange
tyres from front to rear.
e |If the the wheel is marked 'TUBED’, an inner
tube MUST be fitted, even with a tubeless tyre.
e |If the wheel is marked "'TUBELESS’, an inner
tube must NOT be fitted.

6.5F X 16
5.5F X 16
73 X 16

6.5F X 16
5.5F X 16

6.5F X 16
5.5F X 16
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04 GENERAL SPECIFICATION DATA

VEHICLE DIMENSIONS

90 models
Overall length:

Soft top and PiCK-Up ......eeeviiiiiiiiiiiiiis 3722 mm (146.5 in)

Hard top and Station wagon ...........ccccceeeiiiiniiinnne. 3883 mm (152.9 in)
Overall Width: ... 1790 mm (70.5 in)
Overall height:

SOt LOP e 1965 mm (77.4 in)

Pick-up and Station wagon ............ccccceeeeiiiiniiiinnnen. 1963 mm (77.3 in)

Hard 0P ..o 1972 mm (77.6 in)
WHhEEIDASE ... 2360 mm (92.9 in)
Track froNt/rear........cooi i 1486 mm (58.5 in)
Width between wheel bOXeS ... 925 mm (36.4 in)
110 models
Overall length:

Soft top and PiCK-UpP ......eeeviiiiiiiiiiiiiie 4438 mm (175 in)

High capacity pick-up ..o 4631 mm (182 in)

Hard top/Station and County ..........cccccceeeiiiiiiinnnnen. 4599 mm (181 in)
Overall Width: ... 1790 mm (70.5 in)
Overall height: ... 2035 mm (80.1 in)
WHhEEIDASE ... 2794 mm (110 in)
Track froNt/rear........oooi i 1486 mm (58.5 in)
Width between wheel boxes:

High capacity pick-up ... 1090 mm (43 in)

all other models ... 925 mm (36.4 in)
130 models
Overall 1ength ..........eueiiiiiii e 5132 mm (202 in)
Overall Width ... 1790 mm (70.5 in)
Overall height ... 2035 mm (80.1 in)
WHhEEIDASE ... 3226 mm (127 in)
Track froNt/rear........oooi i 1486 mm (58.5 in)
Width between wheel bOXeSs ... 1090 mm (43 in)
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ENGINE TUNING DATA

300 Tdi ENGINE

Timing marks:

Valve timing - manual
Injection timing
Tappet clearances inlet and exhaust

Valve timing:

- Opens

Maximum governed speeds:

- No load (neutral/full throttle)
- Idle speed at running temperature
- Die-down time

INJECTION PUMP

Make & type - standard

Make & type - Electronic EGR

HEATER PLUGS

Make & type
Time to reach operating temperature of 850° C

2.5 Litre Turbo diesel intercooled

1-3-4-2

1,54 mm lift at T.D.C.

1,40 mm lift at T.D.C.

Slot for pin in flywheel and TDC mark on front pulley.

Timing pin (service tool)
0,20 mm cold

Inlet Exhaust

16° B.T.D.C. 51° B.B.D.C.
42° A.B.D.C. 13° A.T.D.C.
103° A.T.D.C. 109° B.T.D.C.
9,67 mm 9,97 mm

4600 + 40 - 120 rev/min
720 +20 rev/min
4 seconds

Bosch rotary R509 type with boost control and two
speed mechanical governor with auto advance and
solenoid electrical shut-off. Tamper proof sealing on,
no load governed speed and fuel adjustment screws.
Constant volume delivery valves

Bosch rotary R509/1 type with boost control and two
speed mechanical governor with auto advance and
solenoid electrical shut-off. Tamper proof sealing on
flight speed and fuel adjustment screws. Constant
volume delivery valves. Throttle position sensor for
EGR control.

Probe type, N0.0100226129A Beru 12 volts
8 seconds

INFORMATION




O5  ENGINE TUNING DATA

INJECTORS

Make & type - standard ...........cceeeeeiiiiieiiiieeee e Bosch KBAL 90 P37

NOZZIE tYPE .ttt DSLA 145P366

Opening pressure (Working pressure) ......cceeeeeveeeeevennnee. Initial pressure 200 atmospheres, Secondary 280
atmospheres

TURBOCHARGER

MaKE & TYPE ..t Garrett T250 - 04

Maximum DOOSE PreSSUIE .........uuveeieiiiiieeaiaeiiiiiiiieeeee e 0,93 - 1,07 bar (13.5 - 15.5 Ibf/in?) measured at

wastegate actuator ‘T’ piece

2 INFORMATION




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 definitive guide to 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 fenders 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 where
specified.

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

1. Whenever possible, use a lift 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 battery.

WARNING: Do not disconnect any pipes in

air conditioning 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
fixings; 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




07 GENERAL FITTING REMINDERS

PREPARATION

INSPECTION-GENERAL

. Clean components and surrounding area prior to

removal.

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 it has
been compared with the 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




GENERAL FITTING REMINDERS

BALL AND ROLLER BEARINGS

CAUTION: Never refit a ball or roller
bearing without first ensuring that itis in 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
discolouration 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.

8.

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.
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9. When fitting bearing to shaft, apply force only to

10.

11.

inner ring of bearing, and only to outer ring when
fitting into housing, as shown above.

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.

Always mark components of separable bearings
(e.g. taper roller bearings) in 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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07

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
N
ST1038M

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.

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 0,4 mm (0.015 in)
smaller than outside diameter of seal. Use a
hammer VERY GENTLY on drift if a press is not
suitable.

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.
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GENERAL FITTING REMINDERS

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.
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FUEL SYSTEM HOSES

METRIC NUT IDENTIFICATION

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

METRIC BOLT IDENTIFICATION
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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 1ISO metric bolts and nuts are
chromate passivated, a gold-bronze colour.

1 N
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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.

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.

6 INFORMATION




GENERAL FITTING REMINDERS

COTTER PINS

SCREW THREADS

ST1030M

1.

Fit new cotter pins throughout when replacing
any unit.

. Both UNF and Metric threads to ISO standards

are used. See below for thread identification.

. 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.

. Always ensure that replacement bolts are at

least equal in strength to those replaced.

. 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.

. Always tighten a nut or bolt to the recommended

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

2. Always fit cotter pins where cotter pins were i
originally used. Do not substitute spring . To check or re-tighten a bolt or screw to a
washers: there is always a good reason for the specified torqge value first loosen a quarter of a
use of a cotter pin. tu_rn, then r_e-t|ghten to th_e corr_ect value.
3. All cotter pins should be fitted as shown unless . Oil thread lightly before tightening to ensure a
otherwise stated. free running thread, except in the case of
threads treated with sealant/lubricant, and
self-locking nuts.
NUTS
1. When tightening a slotted or castellated nut UNIFIED THREAD IDENTIFICATION
never loosen it to insert cotter pin or locking wire
except in those recommended cases where this 1 -
forms part of an adjustment. If difficulty is O Q
experienced, alternative washers or nuts should Y
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. = m %..——3
ST1039M 2
LOCKING WIRE 1. Bolts

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

. Arrange wire so that its tension tends to tighten

the bolt heads, or nuts, to which it is fitted.

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

. Nuts

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

. Studs, Brake Rods, etc.

The component is reduced to the core diameter
for a short length at its extremity.
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LUBRICANTS, FLUIDS AND CAPACITIES

RECOMMENDED LUBRICANTS AND FLUIDS

All climates and conditions

AMBIENT TEMPERATURE °C

COMPONENT SPECIFICATION | VISCOSITY -30 -20 -10 10 20 30 40 50
Diesel RES.22.0L.PD-2 | 15W/40 : : é
Engine sump or CCMC PD-2 : : : : : : : : :
or API CD | | | | | | | | |
| | | | | | | | |
Main Gearbox ATF Dexron 11D : : : : : : : : :
manua e
|——
| | | | | | | |
Final drive units APl or GL5 90 EP : : é
Swivel pin housings | MIL - L - 2105 or : : : : : : : :
MIL -L - 2105B 80 EP * ——————————— | |
CorD T T
Power steering ATF Dexron 11D %
Transfer box APl GL4 or GL5 90 EP : : %
LT230T MIL - L - 2105 or | | | | | | | |
MIL -L - 2105B 80 EP %: : :
CorD | | | | | | | |
| | |

2 NOTE: * Molytex EP 00 grease on later vehicles with filler plug only in swivel pin housing.
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09 LUBRICANTS, FLUIDS AND CAPACITIES

Propeller shaft Front | NLGI - 2 Multi-purpose Lithium based GREASE
and Rear
Lubrication nipples
(hubs, ball joints
etc.)

Seat slides

Door lock striker

Brake and clutch Brake fluids having a minimum boiling point of 260° C (500° F) and complying with
reservoirs FMVSS 116 DOT4
Engine coolant 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. Use one
part anti-freeze to one part water for protection down to -36° C (-33° F).

IMPORTANT: Coolant solution must not fall below proportions one part
anti-freeze to three parts water, i.e. minimum 25% anti-freeze in coolant otherwise
damage to engine is liable to occur. Or a maximum of 60%.

Battery lugs, Petroleum jelly.

Earthing surfaces NOTE: Do not use Silicone Grease
where paint has
been removed

Air Conditioning
System Refrigerant Use only refrigerant R134a

Compressor Oil Sanden oll

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.
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LUBRICANTS, FLUIDS AND CAPACITIES

CAPACITIES

The following capacity figures are approximate and are provided as a guide only.

Capacities (approx.)* Litres Pints
ENgine SUMP Ol ....oeeiiiiiiiiiee e 5,8 10.20
Extra when refilling after fitting new filter .......................... 0,85 1.50
Manual gearbOX ........ccveeeiiiiiiiiier e 2,67 4.70
Transfer gearboX Ol .......cccuvveeeiieieee e 2,30 4.00
Front differential ..........coooovvveiiiiiiieiee e 1,70 3.00
Rear differential ............coooveveiiiiiiiiiee e 1,70 3.00
Power steering box and reservoir LHD ............cccccveveenn.. 2,90 5.00
Power steering box and reservoir RHD ...........ccccceeeeeennnn. 3,40 6.00
Swivel pin housing oil/grease (each) ..........ccccceevviiieenens 0,35 0.60
Fuel tank usable fuel ..........ccooeviiiiiiiiieeeee e 89,0 19.5 gall
COo0lING SYSIEIM . 11,50 20.20
WaSher DOtHlE ........cceveeiiiie e 3,0 5.28

2 NOTE: * All levels must be checked by dipstick or level plugs as applicable.

ANTI-FREEZE

PERCENTAGE CONCENTRATION - 50%
PROTECTION - LOWER TEMPERATURE LIMIT

Complete protection
Vehicle may be driven away immediately from cold,
-33° C (-36° F).

Safe limit protection

Coolant in semi-frozen state. Engine may be started
and driven away after warm-up period, -41° C (-42°
F).

Lower protection

Prevents frost damage to cylinder head, block and
radiator. Thaw out before starting engine, -47° C (-53°
F).

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.
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09 LUBRICANTS, FLUIDS AND CAPACITIES

RECOMMENDED FUEL

Diesel fuel oil, distillate, diesel fuel, automotive gas or Derv to British standard 2869, Class Al or A2

Using diesel fuel with a class rating lower than stated above could seriously impair vehicle performance.

FUEL TANK CAPACITY

Side tank:

90 MOAEIS . 54,6 litres (12 gallons)
110 MOEIS ¥ .. 68,2 litres (15 gallons)
110 Station WAGON ....cceeeeiiiiiiiiiiiiieee e e e e eiiiieeeee e e e e 45,5 litres (10 gallons)

* Except Station wagon

Rear tank:
110 and 130 MOAEIS ...ccoeiiiiiitieeeeeee e 79,5 litres (17,5 gallons)
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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 the section
in the manual where the procedure may be found.

Service Maintenance Schedules are published
separately to reflect the needs and intervals for each
vehicle variant. Procedures in the Workshop Manual
must be used in conjunction with the Service
Schedule sheets.

Service Maintenance Schedules are available from:
Land Rover Publications,

Character Mailing,

Heysham Road,

Bootle,

Merseyside, L70 1JL

VEHICLE INTERIOR

CHECK SEATS & BELTS

Check condition and security of seat belts, seat belt
mountings, seat belt buckles and operation of inertia
seat belts.

CHECK OPERATION OF LAMPS

Check operation of all lamps, horns and warning
indicators.

CHECK OPERATION OF WIPERS

Check operation of front/rear wipers and washers and
condition of wiper blades.

CHECK OPERATION OF HANDBRAKE
Handbrake check/adjust

1. Chock road wheels.

2. Raise one rear wheel clear of ground and
support securely with axle stand.

3. Release handbrake lever.

A\

J6096

4. Underneath vehicle, tighten adjuster bolt
clockwise to 25 Nm (18 Ibf/ft) to fully lock brake
drum.

5. Slacken adjusting bolt by 1.5 turns to give brake
shoes running clearance. Check that the drum is
free to rotate.

6. Adjust handbrake cable locknuts to give pawl
two notches free movement on the rachet before
being fully operational on third notch of rachet.

NOTE: Cable adjustment must ONLY be

used for initial setting and to compensate

for cable stretch. It MUST NOT be used to
take up brake shoe wear, which MUST be adjusted
at brake drum.

7. Operate handbrake to settle brake shoes.
Recheck handbrake is fully operational on third
notch of rachet pawl. Readjust if necessary.

8. Remove axle stand and wheel chocks.

MAINTENANCE 1




10 MAINTENANCE

BATTERY CONNECTIONS

NOTE: The vehicle may be fitted with an

alarm and immobilisation system using a

battery backed-up alarm sounder. See
ELECTRICAL, Repair, Battery

Disconnect battery leads, clean and grease with
petroleum jelly, including battery terminals.

CHECK OPERATION OF DOOR SWITCHES

When a Vehicle Immobilisation and Alarm System is
fitted it is important that all door and bonnet switches
operate correctly, otherwise perimeter and interior
protection may not function if a door or the bonnet is
opened.

VEHICLE EXTERIOR

CHECK/ADJUST HEADLAMP ALIGNMENT

Check/adjust headlamp alignment.

CHECK ROAD WHEELS AND TYRES
Check road wheels for damage.

Check tyres, including spare, for compliance with
manufacture’s specificaton.

Check visually for cuts, lumps, bulges, uneven tread
wear and tread depth. See INTRODUCTION,
Information, wheels and tyres

Check/adjust tyre pressures. See WHEELS AND
TYRES, Repair, Tyres pressures

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

Check thickness of brake pads, and renew if thickness
is less than 3,00 mm (0.12 in). Check brake pads for
oil contamination and fit a new set, if necessary, See
BRAKES, Repair, front brake pads or See
BRAKES, Repair, rear brake pads

WARNING: When renewing brake pads, it

is essential that only genuine components

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

CHECK FRONT WHEEL ALIGNMENT
Use recognised wheel alignment equipment to carry

out this operation. See STEERING, Adjustment,
front wheel alignment

CHECK OPERATION OF ALL DOORS/TAILGATE,
BONNET AND LOCKS

LUBRICATE ALL DOOR/TAILGATE HINGES, AND
DOOR CHECK/LOCK MECHANISMS

2 MAINTENANCE
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UNDER BONNET MAINTENANCE
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UNDER BONNET COMPONENTS

A - RH drive

Brake fluid reservoir

Clutch fluid reservoir

Air cleaner element

Engine breather filter

Qil filler cap

Oil level dipstick

Heater/air conditioning unit
Windscreen washer reservoir
Power steering pump reservoir

©CoNo~wWNE

10. Intercooler and hoses
11. Radiator filler plug

12. Radiator

13. Oil cooler

14. Fuel filter

15. Accelerator linkage
16. Expansion tank

17. Air cleaner dump valve

MAINTENANCE




10 MAINTENANCE
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UNDER BONNET COMPONENTS

B - LH drive

Brake fluid reservoir

Clutch fluid reservoir

Air cleaner element

Engine breather filter

Oil filler cap

Oil level dipstick

Heater/air conditioning unit
Windscreen washer reservoir
Power steering pump reservoir

©CoNOGO~WNE

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

11 10 9

Intercooler and hoses
Radiator filler plug
Radiator

Oil cooler

Fuel filter

Accelerator linkage
Expansion tank

Air cleaner dump valve
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CHECK COOLING, INTERCOOLING AND HEATING
SYSTEMS

Check cooling, and heater systems for leaks and
pipes/hoses for security and condition. Refill or top up
as necessary.

CAUTION: It is important that the correct

procedure is followed when refilling or

topping up the cooling system to avoid
trapping air in the system.

WARNING: Do not remove caps and plugs

when engine is hot because cooling

system is pressurised and personal
scalding could result.

1. Remove plastic plugs from thermostat housing
and radiator.

2. Fill cooling system with 50% - 50% of
water/anti-freeze mixture.

3. Fill from expansion tank until radiator is full, with
level in expansion tank the same as in radiator.

NOTE: Care should be taken to avoid
A excess coolant spillage from radiator.

)

»

Fit plastic plug in radiator.

5. Add a further 1 litre (1.76 pints) of coolant to
expansion tank and allow to settle.

6. Refit expansion tank cap and thermostat

housing plug.

Run engine at idle speed for five minutes.

8. Switch off engine, check that expansion tank

coolant is level with top of indicator post and top

up as necessary.

.

Check intercooler and turbo-charger system for air
leaks and pipes/hoses for security and condition.

All system hoses should be renewed at first signs of
deterioration.
VALVE CLEARANCES - CHECK/ADJUST
Check/adjust valve clearances. See ENGINE,
Adjustment, Valve clearances - check and adjust
RENEW FUEL FILTER ELEMENT
Remove

1. Clean area around filter head and position a

container beneath.
2. Unscrew and remove filter, catch fuel released.

J6098 %

Refit

3. Wet seal of new filter with fuel.
4. Screw new filter into position.
5. Ensure drain tap is fully closed.

MAINTENANCE
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RENEW AIR CLEANER ELEMENT AND CLEAN
DUMP VALVE

Remove

1. Release 2 retaining clips and lift air cleaner from
its cradle sufficiently to gain access to element.

R

J6099

n

Unscrew wing nut and remove end cover.

3. Unscrew second wing nut and withdraw element

from air cleaner casing.

LS\

J6118

4. Clean interior and exterior of casing and cover.

5. Squeeze open dump valve and check that
interior is clean. Renew valve, if perished.

Refit

6. Fit new element, seal first, into casing and
secure with wing nut.

7. Fit end cover, align mating arrows, and secure
with wing nut.

8. Position air cleaner in mounting cradle and
secure with retaining clips.

CLEAN ENGINE BREATHER FILTER

Remove

1. Disconnect breather top hose.
2. Remove single bolt and ease breather from

rocker cover.
1@
22% Ech
4

3. Disconnect bottom hose and remove engine
breather.

4. Using suitable flushing solvent, thoroughly clean
breather filter. Remove and discard rubber 'O’
ring from breather pipe.

Refit

o

Fit new rubber 'O’ ring to engine breather.

Connect breather bottom hose.

7. Locate breather into rocker cover and secure
with retaining bolt, tightening to 9 Nm (7 Ibf/ft).

8. Connect breather top hose.

o

6 MAINTENANCE
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RENEW AUXILIARY DRIVE BELT

Renew drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt

RENEW COMPRESSOR DRIVE BELT

Renew compressor drive belt. See AIR
CONDITIONING, Repair, Compressor drive belt

CHECK/TOP UP POWER STEERING RESERVOIR

WARNING: DO NOT start engine if fluid

level in reservoir has dropped below

dipstick - severe damage to the power
steering system could result.

NOTE: Check fluid level with engine

switched off and system cold. Ensure that

steering wheel is not turned after stopping
engine.

J6101 Q

=

Clean and remove reservoir cap.

Wipe distick clean and fully refit cap.

3. Remove cap and check fluid level. Ensure fluid
level is between UPPER mark and end of
dipstick.

4. Top up, if necessary, with recommended fluid.

See LUBRICANTS, FLUIDS AND

CAPACITIES, Information, Recommended

lubricants and fluids DO NOT fill above

UPPER mark on dipstick.

n

CHECK/TOP UP CLUTCH FLUID RESERVOIR

WARNING: Clutch fluid will damage

painted surfaces; clean up any spillage

immediately and rinse with plenty of water.
If clutch fluid should come into contact with the
skin or eyes, rinse immediately with plenty of

water.
/1

J6102 m

1. Clean and remove reservoir cap.

2. Check fluid level and top up if necessary,
maintaining the level approximately 10 mm (0.39
in) below top of reservoir, using recommended
fluid. See LUBRICANTS, FLUIDS AND
CAPACITIES, Information, Recommended
lubricants and fluids

MAINTENANCE 7
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CHECK/TOP UP BRAKE FLUID RESERVOIR

WARNING: DO NOT drive the vehicle with
the fluid level below '"MIN' mark.
Brake fluid will damage painted surfaces; clean up
any spillage immediately and rinse with plenty of
water.
If brake fluid should come into contact with skin
or eyes, rinse immediately with plenty of water.

J6103

1. Check the fluid level visually through transparent
side of reservoir without removing cap.

2. If level is below 'MAX’ mark clean and remove
reservoir cap.

3. Top up to '"MAX’ mark with recommended brake
fluid See LUBRICANTS, FLUIDS AND
CAPACITIES, Information, Recommended
lubricants and fluids

CHECK/TOP UP WASHER RESERVOIR

Top up washer reservoir to within 25 mm (1.0 in) of
filler neck. Use a screen washer solvent/anti-freeze
solution to assist removing mud, flies, and road film
and protect against freezing.

LUBRICATE ACCELERATOR LINKAGES

Lubricate accelerator cable at adjustment ferrule and
linkage with injector pump and at pedal clevis pin.

CHECK/ADJUST ENGINE IDLE SPEED

Check/adjust low and high engine idle speed with
engine at normal running temperature. See FUEL
SYSTEM, Adjustment, low and high idle speed
adjustment

CHECK/ADJUST STEERING BOX
Check steering box and pipes/hoses for fluid leaks.

Check that there is no backlash in steering box when
in straight ahead position. Adjust steering box if
necessary. See STEERING, Adjustment, Power
steering box

VISUALLY CHECK INTERCOOLER/RADIATOR
FOR EXTERNAL OBSTRUCTIONS

Check intercooler/radiator for external obstructions. If
necessary, apply air pressure to engine side of matrix
to clear obstruction. If mud or dirt is evident, carefully
use a hose to wash away obstruction.

FLUSH DIESEL INTERCOOLER
Remove

1. Remove intercooler matrix. See FUEL
SYSTEM, Repair, Intercooler

2. Flush matrix with ICI 'GENKLENE’ proprietary
cleaner, following manufacturers instructions.

3. Dry intercooler completely ensuring that no liquid
remains in matrix.

Refit

4. Refit intercooler matrix. See FUEL SYSTEM,
Repair, Intercooler

8 MAINTENANCE
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A - 90 chassis, B - 110/130 chassis

UNDER VEHICLE COMPONENTS

NogsrwhE

Swivel pin housing

Engine oil filter

Engine sump drain plug
Catalytic converter, if fitted
Transfer box filler/level plug
Intermediate exhaust silencer
Tail-pipe exhaust silencer

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

11 10 9 8

Rear axle filler/level plug

Rear axle drain plug

Propeller shaft universal joints
Fuel sedimenter, if fitted
Transfer box drain plug
Gearbox drain plug

Gearbox filler/level plug

Front axle drain plug

Front axle filler/level plug

MAINTENANCE
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NOTE: A chassis undertray may be fitted
on some vehicle derivatives to conform to
legal requirements. When under chassis

maintenance, or remove and refit procedures are
required, it may be necessary to remove the
undertray and/or integral access panels See
CHASSIS AND BODY, Repair, Front undertray or
See CHASSIS AND BODY, Repair, Rear undertray

RENEW ENGINE OIL AND FILTER

PonE

11.

12.
13.

10

Ensure vehicle is level.

Run engine to warm oil, switch off ignition.
Disconnect battery.

Place suitable drain tray under sump drain plug.

Remove drain plug from sump and allow oil to
drain completely.

Fit new sealing washer, replace plug and tighten
to 35 Nm (26 Ibf/ft).

Place drain tray under oil filter.

Unscrew filter anti-clockwise, using a strap
wrench if necessary.

. Clean mating face of oil filter adaptor.
. Coat rubber sealing washer of new filter with

clean engine oil.

Screw filter on clockwise until sealing washer
touches adaptor mating face, tighten a further
half turn by hand only. DO NOT overtighten.
Clean and remove filler cap from rocker cover.
Pour in correct quantity and grade of new oll
from a sealed container. See LUBRICANTS,
FLUIDS AND CAPACITIES, Information,
Recommended lubricants and fluids

16428

14.

15.
16.

17.

Check that oil level is between upper and lower
marks on dipstick. DO NOT fill above upper
mark.

Firmly replace filler cap.

Reconnect battery, run engine and check oil filter
for leaks.

Stop engine, allow oil to run back into sump for a
few minutes and check oil level again. Top up if
necessary.

MAINTENANCE




MAINTENANCE

RENEW GEARBOX OIL

1. Ensure vehicle is level.
2. Place suitable tray under gearbox.
3. Disconnect battery.

—_ A P
/ J
g -
~
N
J6109

4. Clean area around filler/level plugs.
5. Remove both plugs and allow oil to drain
completely.

WARNING: When draining gearbox, care
should be taken to ensure that oil is not
hot as personal scalding could result.

6. Refit drain plug and tighten to 30 Nm (22 Ibf/ft).
7. Inject new oil into gearbox until it runs out of filler
hole. Allow excess oil to drain and wipe clean.

See LUBRICANTS, FLUIDS AND
CAPACITIES, Information, Recommended
lubricants and fluids

8. Refit filler/level plug and tighten to 30 Nm (22
Ibf/ft).

9. Reconnect battery.

RENEW TRANSFER GEARBOX OIL

1. Ensure vehicle is level.
2. Disconnect battery.
3. Clean area around filler/level and drain plugs.

WARNING: When draining gearbox care
A should be taken to ensure that oil is not
hot as personal scalding could result.

»

Place suitable tray under transfer gearbox.
5. Remove filler/level plug to vent gearbox and
assist draining.
6. Remove drain plug and allow oil to drain.
7. Thoroughly clean drain plug threads and apply
fresh 'Hylomar’ sealant.
8. Refit drain plug and tighten to 30 Nm (22Ibf/ft).
9. Inject new oil of correct quantity and grade into
gearbox until oil runs out from filler/level hole.
Allow excess oil to drain and wipe clean. See
LUBRICANTS, FLUIDS AND CAPACITIES,
Information, Recommended lubricants and
fluids
10. Thoroughly clean filler/level plug and apply fresh
'Hylomar’ sealant.
11. Refit plug and tighten to 30 Nm (22 Ibf/ft).
12. Reconnect battery.

CHECK/TOP UP TRANSFER GEARBOX OIL

Ensure vehicle is level.

Disconnect battery.

Clean area around filler/level plug.

Remove plug, check oil level and top up if

necessary with correct grade of oil, See

LUBRICANTS, FLUIDS AND CAPACITIES,

Information, Recommended lubricants and

fluids until oil runs out from filler/level hole.

Allow excess oil to drain and wipe clean.

5. Thoroughly clean filler/level plug threads and
apply fresh 'Hylomar’ sealant.

6. Refit plug and tighten to 30 Nm (22 Ibf/ft).

7. Reconnect battery.

PoNPE

MAINTENANCE | 11




10 MAINTENANCE

RENEW FRONT AND REAR AXLE OIL

1. Ensure vehicle is level and place suitable tray
under axle to be drained.

2. Using 13mm square drive wrench, remove drain
and filler/level plugs from axle and allow oil to
drain completely.

3. Clean and refit drain plug.

J6111

A - Front and rear axle, 90 models, front, 110/130
models. B - Rear axle, 110/130 models.

4. Inject new oil, See LUBRICANTS, FLUIDS
AND CAPACITIES, Information,
Recommended lubricants and fluids until it
runs out from filler/level hole. Allow excess oil to
drain and wipe clean.

5. Clean and refit filler/level plug.

CHECK/TOP UP FRONT AND REAR AXLE

1. Ensure vehicle is level.
2. Using 13 mm square drive wrench, remove
filler/level plug.

3. If necessary inject new oil until oil runs out from
filler/level hole. Allow excess oil to drain and
wipe clean. See LUBRICANTS, FLUIDS AND
CAPACITIES, Information, Recommended
lubricants and fluids

4. Clean and refit filler/level plug.

RENEW SWIVEL PIN HOUSING OIL

1. Ensure vehicle is level and place suitable tray
under swivel to be drained.

2. Remove drain and level plugs, allow oil to drain
completely. Clean and refit drain plug.

3. Remove filler plug and inject new oil until oil runs
out from level hole. See LUBRICANTS,
FLUIDS AND CAPACITIES, Information,
Recommended lubricants and fluids Allow
excess oil to drain and wipe clean.

4. Clean and refit filler and level plugs.

NOTE: On later vehicles, the level and

drain plugs have been deleted. The swivel

pin housing is filled with grease on
manufacture, for life service, and maintenance is
not required.

CHECK/TOP UP SWIVEL PIN HOUSING OIL

1. Ensure vehicle is level.

2. Remove level and filler plug, check oil level and
top up if necessary with new oil until oil runs out
from level hole. Allow excess oil to drain and
wipe clean. See LUBRICANTS, FLUIDS AND
CAPACITIES, Information, Recommended
lubricants and fluids

3. Clean and refit filler and level plugs.

12 | MAINTENANCE
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LUBRICATE PROPELLER SHAFT UNIVERSAL
AND SLIDING JOINTS

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

2. Using a low pressure hand grease gun, apply
recommended grease See LUBRICANTS,
FLUIDS AND CAPACITIES, Information,
Recommended lubricants and fluids to grease
nipples at front and rear propeller shaft universal
and sliding joints.

VISUALLY CHECK BRAKE, FUEL, CLUTCH
HOSES/PIPES/UNIONS FOR CHAFING, LEAKS
AND CORROSION

CHECK EXHAUST SYSTEM FOR LEAKS,
SECURITY AND DAMAGE

RENEW CATALYTIC CONVERTERS See
MANIFOLD AND EXHAUST SYSTEM, Repair,
manifolds and exhaust system

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

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

Ball joints are lubricated for life during manufacture
and require no further lubrication unless the rubber
boot has been dislodged or damaged. All joints should
be checked at specified service intervals, but more
frequently if vehicle is used under arduous conditions.

1. Check for wear in joints by moving ball joint up
and down vigorously. If free movement is
apparent, fit a new joint assembly. See
STEERING, Repair, Drop arm ball See
STEERING, Repair, Track rod and See
STEERING, Repair, Drag link and drag link
ends

CHECK/TIGHTEN FRONT AND REAR AXLE
SUSPENSION LINK FIXINGS, CHECK CONDITION
OF MOUNTING RUBBERS

DRAIN AND CLEAN FUEL SEDIMENTER, IF
FITTED

The fuel sedimenter is located on a chassis side
member on the RH side of vehicle near rear wheel. It
increases the working life of the fuel filter by removing
larger droplets of water and other matter from fuel.

NOTE: On 110/130 models with a twin tank

fuel system, two sedimenters may be

fitted, one on each side of the vehicle
chassis.

J6120

1. Slacken drain plug and allow any water to drain
off.

MAINTENANCE | 13
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2. When pure diesel is emitted, retighten drain
plug.

3. Disconnect fuel inlet pipe at sedimenter. Raise
and support pipe above level of fuel tank to
prevent fuel draining from tank.

S12125M

4. Support sedimenter bowl, unscrew bolt and

remove bowl.

Remove sedimenter element.

Clean all components in kerosene.

Fit new seals.

Fit element into sedimenter bowl.

Secure bowl to sedimenter head.

Fit fuel inlet pipe to sedimenter.

Slacken drain plug and when pure diesel is

emitted, retighten plug.

12. If necessary, prime the system.
See FUEL SYSTEM, Adjustment, Priming
the fuel system

PO©OoNO O

el

CHECK CONDITION OF ENGINE MOUNTING
RUBBERS

CHECK SECURITY OF TOWING BRACKET
FITTINGS

CARRY OUT ROAD OR ROLLER TEST

WARNING: Two wheel roller tests MUST
NOT be carried out.

For details of dynamometer testing. See
INTRODUCTION, Information, Dynamometer
testing

Check the following components:

Engine for excessive noise.

Clutch for slip, judder or spin/drag.

Gear selection/noise - high/low range.

Steering for abnormal noise/effort.

Steering for free play.

All instruments, gauges and warning indicators.

Heater and air conditioning systems.

Heated rear screen.

Shock absorbers - ride irregularities.

Foot brake, on emergency stop, pulling to one

side, binding and pedal effort.

11. Handbrake operation.

12. Seat reclining and latching.

13. Fully extend seat belt, check operation of
retraction and latching. Inertia belts lock when
shatched or vehicle on slope.

14. Road wheel balance.

15. Transmissions for vibrations.

16. Body noises, squeaks and rattles.

17. Excessive exhaust smoke.

18. Engine idle speed.

19. Endorse service record.

20. Report any unusual features of vehicle condition

and additional work required.

CoNohrwdE

ENDORSE SERVICE RECORD
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ADDITIONAL MAINTENANCE SCHEDULES
Camshaft drive belt

The engine timing gears are driven by a toothed
rubber belt which must be renewed at intervals
determined by the severity of operating conditions. In
reasonable, temperate climate operation, the belt
should be renewed every 120,000 km (72,000 miles)
or every six years whichever occurs earlier.

In adverse operating conditions, such as work in dusty
atmospheres, high ambient temperatures, desert and
tropical zones, renew the belt every 60,000 km
(36,000 miles) or every three years, whichever occurs
earlier.

CAUTION: If the drive belt is not renewed
at the correct interval, it could fail,
resulting in serious engine damage.

Oil change diesel engines

If the vehicle is operated on fuel with a high sulpher
content (over 1%) the oil change intervals must not
exceed 5000 km (3000 miles).

Anti-freeze

At two yearly intervals or at the onset of the second
winter, the cooling system should be drained, flushed
and refilled with the required water and anti-freeze
solution.

Hydraulic brake fluid.

It is recommended that at 40,000 km (24,000 miles)
intervals or every two years, whichever is the earlier,
the hydraulic brake fluid should be completely
renewed.

At 80,000 km (48,000 miles) intervals or every four
years, whichever is the earlier, all hydraulic brake fluid
seals and flexible hoses should be renewed. All
working surfaces of the master cylinder and caliper
cylinders should be examined and renewed where
necessary.

Air cleaner

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

Dampers

At 60,000 km (36,000 miles) intervals remove all
suspension dampers, test for correct operation, refit or
renew as necessary.

SPECIAL OPERATING CONDITIONS

When the vehicle is operated in extremely arduous
conditions or on dusty, wet or muddy terrain, more
frequent attention should be paid to all servicing
requirements.

Additional daily or weekly attention depending on
operating conditions:

Check/top-up transfer box oil.

Check steering rubber boots for security and
condition. Renew if damaged.

Check brake fluid level: Investigate cause if any fluid
loss is suspected.

Clean brake discs and calipers.

Lubricate front and rear propeller shaft
universal/sliding joints. Under tropical or severe
conditions, particularly where sand is encountered,
the sliding joints must be lubricated very frequently to
prevent ingress of abrasive material.

Every week and every maintenance inspection check
tyre pressures and inspect tyre treads and side walls.
Under arduous cross-country conditions the tyre
pressures should be checked much more frequently,
even to the extent of a daily check.

Monthly

Renew gearbox oil.

Renew transfer box oil.

Check air cleaner element and renew every 6 months
or as necessary.

MAINTENANCE | 15
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VALVE CLEARANCES - CHECK AND ADJUST

Service repair no - 12.29.48

Adjust

WARNING: If the crankshaft is rotated with
excessive valve clearace, it is possible
that the push rods could be dislodged

from the cam follower seating and fracture the
cam follower slide. To prevent damage, eliminate
all clearance from any loose rockers before
turning the crankshaft to adjust clearances.

1. Rotate crankshaft until No.8 valve (counting from

front of engine) is fully open.

—_—

AN

3

B (0]

R

0

~ 2

Je189 \

. Using a 0,20 mm (0.008 in) feeler gauge adjust
clearance of No.1 valve.

. Slacken locknut and turn adjusting screw
clockwise to reduce clearance and
anti-clockwise to increase clearance. Tighten
locknutto 16 Nm (12 Ibf/ft).

. Repeat operation for remaining tappets in the
following sequence:

No.3 tappet with No.6 valve fully open.

No.5 tappet with No.4 valve fully open.

No.2 tappet with No.7 valve fully open.

No.8 tappet with No.1 valve fully open.

No.6 tappet with No.3 valve fully open.

No.4 tappet with No.5 valve fully open.

No.7 tappet with No.2 valve fully open.

. On completion, recheck clearances and adjust
as necessary.

ADJUSTMENT
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CYLINDER COMPRESSION TEST

Service repair no - 12.25.01

1. Start and run engine to normal operating

temperature.

Switch off engine.

3. Disconnect spill return hose and fuel pipe from
No.1 injector.

4. Remove retaining nut, release clamp and
withdraw injector from cylinder head. See FUEL
SYSTEM, Repair, injectors

5. Disconnect electrical lead from fuel cut-off
solenoid at injection pump to prevent delivery of
fuel to injectors. On vehicles fitted with a digital
diesel shut-off valve (DDS) immobilisation
system, disconnect DDS multi-plug.

6. Ensure injector port is clean, If necessary, crank
the engine a few revolutions to remove any
loose carbon.

n

7. Fit dummy injector, from diesel compression
tester kit LRT-19-007, into the cylinder head and
clamp securely in position.

8. Connect flexible hose and gauge to dummy
injector as shown above.

9. Crank engine for 10-20 seconds and note
reading on gauge. The gauge will indicate the
compression of the cylinder and maintain the
reading until the pressure release valve on the
gauge is depressed.

Expected readings of a crank test, with vehicle
battery fully charged, compression ratio 19.5:1
should be 24 bar (348 Ibf/in?).

10. Repeat test procedure for remaining clinders in
turn.

NOTE: A variation in compression

readings between cylinders is often a

better indication of an engine problem
than the absolute values of compression.

11. If compression is appreciably less than correct
reading, or varies by more than 10%, piston
rings or valves may be worn or damaged.

Low pressures in adjoining cylinders may
indicate a faulty cylinder head gasket.

REPAIR 1




12

ENGINE

ENGINE OIL PRESSURE TEST

Service

A
A

repair no - 12.90.09/01

WARNING: Use suitable exhaust
extraction equipment if an engine test is
being carried out in a workshop.

WARNING: If vehicle has been running,
engine wil be hot; care must be taken
when fitting test equipment to prevent

personal injury.

1. Check that engine lubricant is to correct level.
2. Remove oil pressure switch .

J6185

3. Connect pressure test gauge LRT-12-052A, as

shown.
4. Start and run engine to normal operating
temperature.

5. Wi

th engine running at idle check oil pressure,

which should read 1.76 bar (25.87 Ibf/in?).

6.

If pressure is low it can be caused by the
following:-

Thin or diluted oil.

Low oil in sump.

Choked oil strainer.

Faulty oil pressure relief valve.
Excessively worn or damaged oil pump
displacement gears.

Excessive crankshaft bearing clearance.
If excessive pressure is indicated it can be
caused by :-

Overfilling engine with lubricant.

Sticking oil pressure relief valve.
Blockage in breather system.

2 REPAIR
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Service repair no - 12.41.01
Remove

NOTE: A chassis undertray may be fitted

on some vehicle derivatives to conform to

legal requirements. When under chassis
remove and refit procedures are required, it may
be necessary to remove the undertray and/or
integral access panels.
See CHASSIS AND BODY, Repair, Front
undertray or See CHASSIS AND BODY, Repair,
Rear undertray

2 CAUTION: Seal all exposed pipe ends

against ingress of dirt after disconnection.

1. Ensure vehicle is level and apply park brake.
2. Disconnect battery.

NOTE: The vehicle may be fitted with an
alarm and immobilisation system using a
battery backed-up alarm sounder.

See ELECTRICAL, Repair, battery

3. Remove bonnet.

4. Remove cable ties securing gearbox harness to
breather pipes.

5. Disconnect harness from diff lock and reverse
light switches.

6. Manouvre harness into engine bay.

7. Remove air cleaner. See FUEL SYSTEM,
Repair, Air cleaner

8. Remove radiator assembly. See COOLING
SYSTEM, Repair, Radiator
If air conditioning is fitted the condenser will
have to be removed, compressor pipes and
heater matrix hoses disconnected.
See AIR CONDITIONING, Repair, Condenser
9. Remove rocker cover insulation.

10. Remove feed pipe/hose from turbo-charger and
intercooler.

11. Disconnect heater hoses from cylinder head and
heater rails.

15

12. Disconnect electrical feed plug at rear of cylinder
head.
13. Disconnect heater plug feed wire.

REPAIR 3
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14. Disconnect engine harness multi-plug.

15. Remove single bolt securing transmission
breather pipe clip to cylinder head and move
breather pipes aside.

16. Disconnect multi-plug and vacuum pipe from
EGR valve, if fitted.

17. Remove starter motor cover and disconnect
battery and fuse box leads.

18.

19.

20.
21.

22.

23.

24,

25.

Remove 3 retaining nuts and disconnect exhaust
down pipe.

Disconnect inlet and outlet hoses from power
steering pump.

Disconnect bleed hose from thermostat housing.
Release bleed hose from retaining clips on front
timing cover plate.

Remove split pin securing inner throttle cable to
injector pump lever.

Depress tags on outer cable adjusting nut,
remove cable from mounting bracket and move
aside.

If fitted, release hand throttle cable from
mounting bracket and injector pump lever and
move aside.

Disconnect feed pipe and spill return pipe from
injector pump.

4 REPAIR
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26.
27.

28.

29.

30. Using suitable hoist, fit chains to lifting brackets
and support engine.

J

w
—

J6139

31. Remove nuts and plain washers securing front
engine mountings to chassis.

Disconnect both pipes from fuel lift pump.
Release fuel feed pipe from retaining clip on air

cleaner bracket. \\\ [(OJU \g}%<
mﬁ

32. Support gearbox.
J6137/ —-" 33. Remove engine to bell housing fixings, leaving
starter motor attached to engine.
34. Carefully raise engine to release from gearbox.
35. Ensure all relevant connections to engine have
been removed.
36. Remove engine.

Disconnect vacuum hose from brake servo.

Refit

37. Clean bell housing.

38. Apply Hylomar sealant to mating faces of bell
housing and flywheel housing.

39. Lubricate splines of gearbox primary pinion with
Rocol MV 3.

40. Carefully lower engine into position and locate
primary pinion into clutch and engage bell
housing dowels.

41. Fit engine to bell housing fixings. Tighten to 40
Nm (30 Ibf/ft).

Remove oil pipes from oil filter adaptor.

REPAIR 5
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42.

43.
44,

45,
46.
47.
48.

49,
50.

51.

52.

53.

54,

55.
56.

57.

58.

59.

60.
61.
62.
63.

64.

65.

66.
67.

68.
69.

Raise engine, and locate front engine mountings
to chassis.
Remove gearbox support and lower engine.
Tighten front engine mounting to chassis fixings
to 45 Nm (33 Ibf/ft).
Release chains from engine lifting brackets and
remove hoist.
Connect oil cooler pipes to oil filter adaptor.
Fit vacuum hose to brake servo adaptor.
Secure fuel feed pipe in retaining clip on air
cleaner bracket.
Fit fuel lift pump pipes.
Connect feed and spill return pipes to injector
pump.
If fitted, reconnect hand throttle cable to
mounting bracket and injector pump.
Fit outer cable adjusting nut into injector pump
mounting bracket.
Fit inner throttle cable to injector pump and
secure with clevis and split pin.
Secure bleed hose in retaining clips on front
timing cover.
Fit bleed hose to thermostat housing.
Connect inlet and outlet hoses to power steering
pump.
Fit down pipe to exhaust manifold and secure
with 3 nuts.
Connect starter motor battery and fuse box
leads.
If fitted, connect EGR valve multi-plug and
vacuum pipe.
Secure breather pipe clip to cylinder head.
Connect engine harness multi-plug.
Fit heater plug feed wire.
Connect electrical feed plug at rear of cylinder
head.
Fit heater hoses to cylinder head and heater
rails.
Fit feed pipe/hose to turbo-charger and
intercooler.
Fit rocker cover insulation.
Fit radiator assembly. See COOLING SYSTEM,
Repair, Radiator If applicable, fit air
conditioning condenser, compressor pipes and
heater matrix hoses. See AIR CONDITIONING,
Repair, Condenser
Fit bonnet.
Reconnect battery.

CRANKSHAFT PULLEY

Service repair no - 12.21.01

Remove

1.
2.

3
4,
5

ST34673

10.
11.

ja)

Disconnect battery.
Drain coolant. See COOLING SYSTEM,
Repair, Drain and refill cooling system

. Remove top hose from radiator.

Remove intercooler to induction manifold hose.

. Remove viscous coupling and fan. See

COOLING SYSTEM, Repair, Viscous
coupling and fan
Remove fan cowl. See COOLING SYSTEM,

Repair, Fan cowl!
Remove drive belt. See ELECTRICAL, Repair,

Auxiliary drive belt

llllllllllllllllllllllllllllll
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Fit crankshaft pulley retainer LRT-12-080 and
secure with 4 bolts.

Remove crankshaft pulley retaining bolt
anti-clockwise using socket and suitable long
bar.

Remove pulley retainer.

Remove pulley, if necessary using extractor
LRT-12-049 with thrust pad from LRT-12-031.

REPAIR
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Refit

12.

13.
14.

15.
16.
17.
18.
19.
20.
21,
22.

23.

Lightly grease pulley spigot and locate pulley
onto cranshatft.

Fit pulley retaining bolt.

Fit pulley retainer LRT-12-080 and secure with 4
bolts.

Tighten pulley nut to 80 Nm (59 Ibf/ft) + 90°.
Remove pulley retainer.

Fit drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt; Refit

Fit fan cowl. See COOLING SYSTEM, Repair,
Fan cowl

Fit viscous coupling and fan. See COOLING
SYSTEM, Repair, Viscous coupling and fan
Fit intercooler to induction manifold hose.

Fit radiator top hose.

Refill cooling system. See COOLING SYSTEM,
Repair, Drain and refill cooling system
Reconnect battery.

FRONT COVER PLATE AND SEAL

Service repair no - 12.65.01
Remove

1. Disconnect battery.
2. Drain coolant. See COOLING SYSTEM,
Repair, Drain and refill cooling system
3. Remove top hose from radiator.
4. Remove intercooler to induction manifold hose.
5. Remove viscous coupling and fan. See
COOLING SYSTEM, Repair, Viscous
coupling and fan
6. Remove fan cowl. See COOLING SYSTEM,
Repair, Fan cowl!
7. Remove drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt
8. Remove crankshaft pulley. See Crankshaft
pulley
9. Remove 14 bolts securing front cover plate. Note
that top 2 bolts also retain thermostat hose clips.
10. Remove cover plate complete with gasket.
11. Remove small gasket from centre bolt boss.

Seal replacement

LRT-12-077

ST34674

12. Remove worn seal from cover and clean recess.
13. Support cover and fit new seal, open side fitted
into recess, using special tool LRT-12-077.

REPAIR 7




12 ENGINE

Refit CAMSHAFT DRIVE BELT

14. Fit gasket to centre bolt boss. Service repair no - 12.65.18
15. Locate new gasket and fit front cover plate using

fixing bolts as shown. Tighten bolts to 25 Nm (18 Remove

Ibf/ft).

1. Remove front cover plate. See Front cover
plate
2. Position engine at TDC on No. 1 cylinder.

ST3531

3. Remove blanking plug from flywheel housing
and insert timing tool LRT-12-044.
J6141 4. Engage timing tool pin with slot in flywheel.

1-25mm, 2-35mm,3-50mm, 4-100 mm,5-110
mm

16. Fit crankshaft pulley. See Crankshaft pulley

17. Fitdrive belt. See ELECTRICAL, Repair,
Auxiliary drive belt

18. Fit fan cowl. See COOLING SYSTEM, Repair,
Fan cowl

19. Fit viscous coupling and fan. See COOLING
SYSTEM, Repair, Viscous coupling and fan

20. Fitintercooler to induction manifold hose.

21. Fittop hose to radiator.

22. Refill cooling system. See COOLING SYSTEM,
Repair, Drain and refill cooling system

23. Reconnect battery.

5. Check correct alignment of timing mark on
camshaft gear and that crankshaft key aligns
with cast arrow on housing.

6. Insert pin from special tool LRT-12-045 in
injection pump gear and through into pump
flange.

8 REPAIR
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NOTE: If the camshaft gear is to be

removed during these operations its

retaining bolt should be slackened before
the timing belt is removed.

&
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7. Slacken belt tensioner bolt.
8. Remove idler pulley.
9. Remove timing belt.

NOTE: If excessive timing belt debris is

evident in the front cover, this is probably

due to the misalignment of the front timing
cover caused by incorrect assembly of the fuel
injection pump bracket. See FUEL SYSTEM,
Repair, Fuel Injection pump

NOTE: During use, a belt develops a wear

pattern relative to its running direction, if

the original belt is to be re-used it must be
refitted so that it rotates in the original direction.
Mark belt direction of rotation, using soft chalk, to
ensure correct refitment.

CAUTION: The belt must be stored on its
& edge on a clean surface and in such a

manner that bends are not less than 50
mm (2.0in.) radius. Do not bend belts at an acute
angle, otherwise premature failure could result.

Belt tensioner

NOTE: The belt tensioner need only be
removed if it is being replaced or for
access purposes to remove front cover.

10. Remove securing bolt and withdraw tensioner
complete with spacer.

Refit

11. If necessary, fit belt tensioner and spacer.
Tighten fixing bolt to 45 Nm (33Ibf/ft).

Timing belt fitting and tensioning

NOTE: It is important that belt tensioning

is carried out carefully and accurately. The

following procedure involves tensioning
the belt twice to ensure that it is equally tensioned
between each gear. New and original belts are
tensioned to different figures.

O 12

W

O
S
O B
J6142 15—

12. Ensure timing marks are correctly aligned, pin
from special tool LRT-12-045 is correctly
inserted in injection pump gear and timing tool
LRT-12-044 is fitted to flywheel housing with pin
located in flywheel slot.

13. Fit belt, observing rotational marks made during
removal. Feed belt over gears keeping it tight on
drive side.

14. Fitidler pulley.

15. Slacken injection pump gear retaining bolts.

16. Adjust belt to correctly sit in gears.

REPAIR 9
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17. Slacken belt tensioner securing bolt to finger
tight.

18. Insert 13 mm square drive extension bar in
tensioner plate.

J6143

NOTE: Belt tensioning should be carried

out using a dial type torque meter having a

range not exceeding 60 Nm (44 Ibf/ft). The
torque meter should be used in the almost vertical
position.

19. Apply a tension of 15 Nm (11 Ibf/ft) for a new
belt or 12 Nm (9 Ibf/ft) for an original belt. When
tension is correct, tighten clamp bolt.

20. Tighten injection pump gear bolts.

21. Remove pin from injection pump gear.

22. Disengage timing pin from timing slot in flywheel
or ring gear.

23. Rotate crankshaft one and three quarter turns in
a clockwise direction; then continue rotation until
timing pin in timing tool can be engaged with slot
in flywheel.

24. Disengage timing pin.

25. Insert pin from special tool LRT-12-045 in
injection pump gear and through into pump
flange.

26. Slacken injection pump gear retaining bolts.

27. Slacken tensioner and retension belt.

28. Tighten injection pump gear retaining bolts.

29. Remove pin from injection pump gear.

30. Remove timing tool and refit plug.

31. Fit front cover plate using new gaskets.

See Front cover plate and seal

CRANKSHAFT GEAR

Service repair no - 12.65.25

Remove

1. Remove camshaft drive belt. See Camshaft
drive belt

LRT-12-078

ST3478

2. If the crankshaft gear cannot be removed by
hand, use special tool LRT-12-078 with main
body and thrust button from special tool
LRT-12-031, as illustrated . Withdraw gear
complete with 'O’ ring seal.

Refit

3. Lubricate new 'O’ ring seal with petroleum jelly
and slide onto crankshaft, taking care not to
damage seal on woodruff keys.

4. Fit crankshaft gear and tap fully home ensuring
'O’ ring seal is properly seated.

5. Fit camshaft drive belt. See Camshaft drive
belt
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CRANKSHAFT OIL SEAL CAMSHAFT GEAR

Service repair no - 12.21.14 Service repair no - 12.65.24

Remove Remove
1. Remove crankshaft gear. See Crankshaft gear 1. Remove camshaft drive belt. See Camshaft
2. Prise out oil seal from front cover. drive belt

2. Remove centre bolt and withdraw camshaft
gear, complete with hub and retaining plate.

Refit

$T3479 LRT-12-079 3. Fit camshaft gear. Tighten bolt to 80 Nm (59
Ibf/ft).
4. Fit camshaft drive belt. See Camshaft drive
belt

Refit

3. Lubricate a new crankshaft oil seal with clean
engine oil.

4. With lip side leading, drive in seal squarely using
special tool LRT-12-079.

5. Fit crankshaft gear. See Crankshaft gear

REPAIR | 11
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CAMSHAFT OIL SEAL INJECTION PUMP GEAR
Service repair no - 12.13.05 Service repair no - 19.30.06
Remove Remove
1. Remove camshaft gear. See Camshaft gear 1. Remove camshaft drive belt. See Camshaft
drive belt

2. Remove camshaft oil seal from front cover using

special tool LRT-12-083. 2. Slacken 3 bolts on front of injector pump gear.
3. Remove special tool pin from gear.
4. Remove 3 bolts and withdraw gear and retaining

CAUTION: It is important to ensure that

when the injection pump is locked no

attempt must be made to rotate it. Take
care not to allow the crankshaft to be turned.

5. Fit gear and retaining plate. Tighten bolts to 25
Nm (18 Ibf/ft).

6. Insert pin from special tool LRT-12-045 in
injection pump gear and through into pump
flange.

7. Fit camshaft drive belt. See Camshaft drive
belt

Refit

3. Lubricate a new camshatft oil seal with clean
engine oil.

4. With lip side leading, drive in seal squarely using
special tool LRT-12-082.

5. Fit camshaft gear. See Camshaft gear
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FRONT COVER GASKET

Service repair no - 12.65.10

Remove

1.

2.
3.
4,

Refit

11.
12.
13.
14.

Remove camshaft drive belt. See Camshaft
drive belt

Remove crankshaft gear. See Crankshaft gear
Remove camshaft gear. See Camshaft gear
Remove injection pump gear. See Injection
pump gear

. Remove fuel injection pump. See FUEL

SYSTEM, Repair, Fuel injection pump

. Remove engine oil sump. See Engine oil

sump
Remove oil pick up strainer. See Oil pick-up
Strainer

Remove 10 bolts securing timing gear housing to
block.

. Withdraw timing gear housing complete with

gasket.

. Clean all gasket material from mating faces.

Fit slave guide studs to locate gasket.

Fit new gasket to cylinder block.

Align flats on oil pump with flats on crankshatt.
Fit front cover to block taking care not to damage
oil seal.

15.

16.
17.

Secure with bolts of correct length in locations
where slave studs are not fitted, see J6149.
Remove slave studs and fit correct length bolts.
Tighten all bolts to 25 Nm (18 Ibf/ft).

J6149 3 1 2 3

1-25mm, 2-35mm, 3-80 mm.

18.

19.
20.

21.
22,

23.
24,

Fit oil pick-up strainer. See Oil pick-up
Strainer

Fit oil sump. See Engine oil sump

Fit fuel injection pump. See FUEL SYSTEM,
Repair, Fuel injection pump

Fit injection pump gear. See Injection pump
gear

Fit camshaft gear. See Camshaft gear

Fit crankshaft gear. See Crankshaft gear
Fit camshaft drive belt. See Camshaft drive
belt

REPAIR | 13
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ENGINE OIL SUMP

OIL PICK-UP STRAINER

Service repair no - 12.60.44
Remove

1. Disconnect battery.
2. Drain engine oil.

NOTE: A chassis undertray may be fitted

on some vehicle derivatives to conform to

legal requirements. When under chassis
remove and refit procedures are required, it may
be necessary to remove the undertray and/or
integral access panels.
See CHASSIS AND BODY, Repair, Front
undertray or See CHASSIS AND BODY, Repair,
Rear undertray

$T3485 3

3. Slacken sump securing bolts.

4. Break sealant around sump flange, using a
sharp knife.

5. Remove 22 bolts and withdraw sump.

Refit

6. Clean mating faces of sump, timing gear housing
and cylinder block.

7. Apply a 2,0 mm bead of 'Hylosil RTV102’ to the
sump flange, ensuring bead is applied inboard of
the bolt holes.

8. Secure sump to block with 22bolts. Tighten to 25
Nm (18 Ibf/ft).

9. Refill engine oil. See LUBRICANTS, FLUIDS
AND CAPACITIES, Information, Capacities

10. Reconnect battery.

Service repair no - 12.60.20

Remove

1. Disconnect battery.

2. Drain engine oil.

3. Remove engine oil sump. See Engine oil
sump

O .

O
TN
$T3491 ~

4. Remove 2 bolts securing pipe support bracket to
main bearing cap fixings.

5. Remove bolts from pipe flanges.

6. Withdraw pick-up strainer assembly.

[~
!
l
~

Refit

7. Postion pick-up strainer assembly, fitting a new
'O’ ring seal at oil pump connection.
8. Apply Loctite 242E to threads of bolts at main
bearing cap. Fit bolts, tighten to 9 Nm (7 Ibf/ft).
9. Fit bolts to pipe flanges. Tighten to 25 Nm (18
Ibf/ft).
10. Fitsump. See Engine oil sump
11. Reconnect battery.
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FLYWHEEL

Service repair no - 12.53.07

Remove

1.
2.

3.

7.

Refit

8.

Disconnect battery.

Remove gearbox. See MANUAL GEARBOX,
Repair, R380 gearbox

Remove clutch. See CLUTCH, Repair, Clutch
assembly

Fit 2, long, 8 mm bolts into the clutch bolt holes,
as shown, to use as handles when lifting the
flywheel off the crankshatft.

Remove fan cowl. See COOLING SYSTEM,
Repair, Fan cowl!

Fit crankshaft pulley retainer LRT-12-080 and
secure with 4 bolts, to restrain crankshaft while
removing flywheel retaining bolts.

Remove bolts and lift off flywheel.

NOTE: To prevent excessive flywheel
run-out, ensure that mating faces of
flywheel and crankshaft are clean.

Locate flywheel on crankshaft, remove lifting
bolts, and secure flywheel with new patched
retaining bolts, progressively tighten to 147 Nm
(108 Ibf/ft).

10.

11.

12.

13.

14.

15.

16.

. Check the flywheel for possible run-out by

mounting a dial test indicator with the stylus in a
loaded condition resting on the flywheel face at a
radius of 114 mm (4.50 in) from the centre.

Turn flywheel and check that run-out does not
exceed 0,07 mm (0.003 in).

Should run-out be excessive, remove flywheel
and check again for irregularities on crankshaft
and flywheel mating faces and location dowel.
Remove crankshaft pulley retainer.

Fit fan cowl. See COOLING SYSTEM, Repair,
Fan cowl

Fit clutch. See CLUTCH, Repair, Clutch
assembly

Fit gearbox. See MANUAL GEARBOX, Repair,
R380 gearbox

Reconnect battery.
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CRANKSHAFT REAR OIL SEAL

Service repair no - 12.21.20
Remove

NOTE: The crankshaft rear oil seal is

retained in its own housing, if the seal

requires replacing, the complete housing
assembly (1) must be renewed. Housing and seal
assemblies are supplied with their own
former/seal guide (2) already fitted. This former
must not be removed before fitting the assembly
to the engine. If a seal and housing assembly is
received without a former/guide fitted it must be
returned to the supplier. Used formers/guides
must be discarded immediately after use, under
no circumstances should they be reused on other
assemblies.

NOTE: A different rear oil seal housing,

with integral 'O’ ring seal and gasket, was

fitted on earlier engines. They must be
replaced with the current housing and gasket (3)
shown below.

=

Disconnect battery.

2. Remove gearbox. See MANUAL GEARBOX,
Repair, R380 gearbox

3. Remove clutch. See CLUTCH, Repair, Clutch

assembly

Remove flywheel. See Flywheel

5. Remove 5 bolts and withdraw seal housing,

complete with gasket.

»

Refit

NOTE: The raised side of groove at the
bottom of seal housing gasket must be
fitted to cylinder block face.

G

Jet1e2 N\ &' 6

6. Insert slave studs to locate seal housing gasket.

7. Position new gasket over slave studs and
crankshaft flange onto cylinder block.

8. Fit new seal housing assembly, with
former/guide in-situ, over crankshaft flange. This
action will eject former/guide.

9. Secure assembly to cylinder block, removing
slave studs individually and inserting bolts.
Tighten to 25 Nm (18 Ibf/ft).

10. Refit flywheel. See Flywheel
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11. Refit clutch. See CLUTCH, Repair, Clutch
assembly

12. Refit gearbox. See MANUAL GEARBOX,
Repair, R380 gearbox

13. Reconnect battery.

CRANKSHAFT BEARING BUSH

Service repair no - 12.21.45
Remove

1. Disconnect battery.

2. Remove gearbox. See MANUAL GEARBOX,
Repair, R380 gearbox

3. Remove clutch. See CLUTCH, Repair, Clutch
assembly

*
N

J6183 ™

4. Remove flywheel. See Flywheel
5. Remove bearing bush.

NOTE: The bearing bush can be removed
by using one of the following methods.

Method 1.

Obtain a short length of steel rod of a diameter having
a good slide fit in the bore of the bush. Pack the bore
with grease and insert the steel rod into the end of the
bore, give a sharp blow with a hammer and the
grease should drive out the bush. It is recommended
that the bush and rod be covered by a suitable cloth
or rag to prevent grease from splashing.

Method 2.

Thread the bore of the existing bush and using a
suitable bolt extract the bush. Thoroughly clean bush
location ensuring all swarf is removed.

Refit

1. Fit new bush using a suitable shouldered drift,

inserting bush flush with end of crankshatft.

Refit flywheel. See Flywheel

3. Refit clutch. See CLUTCH, Repair, Clutch
assembly

4. Refit gearbox. See MANUAL GEARBOX,
Repair, R380 gearbox

5. Reconnect battery.

n

REPAIR | 17




12

ENGINE

FLYWHEEL HOUSING

Service repair no - 12.53.01

Remove

1.
2.

3.

a s

o

8.

18

Disconnect battery.

Remove gearbox. See MANUAL GEARBOX,
Repair, R380 gearbox

Remove clutch. See CLUTCH, Repair, Clutch
assembly

Remove flywheel. See Flywheel

Remove 3 fixings and withdraw starter motor.

Remove 2 bolts from top of flywheel housing.
Remove 4 bolts securing bottom of flywheel
housing to engine mounting brackets.

Remove inner bolts and lift off flywheel housing.

Refit

9.

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

17.

Clean rear face of housing and mating face on
block, ensuring all old sealant is removed.

Apply sealant to flywheel housing mating face on
cylinder block.

Fit housing to cylinder block. Tighten retaining
bolts to 45 Nm (33 Ibf/ft).

Remove surplus sealant from block.

Fit starter motor.

Fit flywheel. See Flywheel

Fit clutch. See CLUTCH, Repair, Clutch
assembly

Fit gearbox. See MANUAL GEARBOX, Repair,
R380 gearbox

Reconnect battery.
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OIL FILTER

OIL TEMPERATURE CONTROL VALVE

Service repair no - 12.60.01

Remove

1. Place drain tray under oil filter.
2. Unscrew filter anti-clockwise, using a strap
wrench, if necessary.

ST3502

Refit

3. Clean mating face of oil filter adaptor.

4. Coat rubber sealing ring of new filter with clean
engine oil.

5. Screw on filter until sealing ring touches
machined face, then tighten a further half turn by
hand only. DO NOT over tighten.

Service repair no - 12.60.69
Remove

1. Clean adaptor housing.

2. Disconnect oil cooler feed pipe from thermostat
extension housing and plug to prevent ingress of
dirt.

3. Remove 2 bolts and carefully withdraw
thermostat extension housing (1) complete with
'O’ ring seal (2), thermostat (3), 2 washers (4)
and spring (5).

4. Inspect all parts and renew as necessary.

Refit

5. Fit thermostat to extension housing ensuring pin
locates in hole.

6. Fit two washers and spring to thermostat.

Fit a new 'O’ ring to extension housing.

8. Insert spring into adaptor and secure extension
housing to adaptor. Tighten bolts to 9 Nm (7
Ibf/ft).

~
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OIL FILTER HEAD GASKET

CYLINDER HEAD GASKET

Service repair no - 12.60.03

Remove

1.
2.

3.

©oNO®

20

Clean filter head adaptor.

Disconnect oil cooler pipes and plug to prevent
ingress of dirt.

Disconnect oil pressure switch lead.

J6153

Remove 4 bolts and withdraw filter head,
complete with gasket.

Clean mating faces of filter head and cylinder
block.

Fit head with new gasket.

Tighten bolts to 45 Nm (33 Ibf/ft).

Reconnect oil pressure switch lead.
Reconnect oil cooler pipes.

Service repair no - 12.29.02

Remove

1.
2.
3.

10.
11.

Disconnect battery

Remove bonnet.

Drain coolant. See COOLING SYSTEM,
Repair, Drain and refill cooling system
Remove air cleaner. See FUEL SYSTEM,
Repair, Air cleaner

Detach crankcase ventilation valve and side

breather hose from rocker cover and move to
one side.

Remove fuel injectors and pipes. See FUEL
SYSTEM, Repair, Fuel injectors

Remove heater plugs. See FUEL SYSTEM,
Repair, Heater plugs

8 10 14 12 13

[\

Disconnect radiator top hose from thermostat.
Disconnect bleed hose at thermostat.
Disconnect water pump hose at thermostat.
Disconnect water temperature sensor lead.

REPAIR
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12. Remove induction manifold. See MANIFOLD
AND EXHAUST SYSTEM, Repair, Induction
manifold

13. Remove exhaust manifold and turbocharger
assembly.

See MANIFOLD AND EXHAUST SYSTEM,
Repair, Exhaust manifold

14. Disconnect heater hose from water pump and
move heater rail aside.

15. Disconnect heater hose from rear of cylinder
head.

16. Remove bolt securing air cleaner mounting
bracket to support strut.

17. Remove bolt securing harness bracket to
cylinder head.

18. Remove rear engine lifting bracket. This will also
release clips securing transmission and engine
breather pipes and multi-plug. Note loose spacer
beneath inner clip.

19. Unscrew 3 bolts, with sealing washers and
remove rocker cover.

20. Remove 3 nuts and 2 bolts and lift rocker shaft
assembly from cylinder head.

21. Remove push rods and store as an identified set
to allow refitment to same location.
22. Remove valve stem caps.

7 16

1 9 17

14 15 64
0909009
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23. Evenly slacken and then remove cylinder head
to block retaining bolts in the sequence shown in
J6157. Two of the bolts also secure the air
cleaner mounting bracket.

24. Lift off cylinder head and remove gasket.

Refit

25. Thoroughly clean mating faces of cylinder block
and head.
26. Select new gasket of correct thickness.

CAUTION: Three gaskets, of different

thicknesses, are available and can be

identified by the number of small holes
punched in the RH side of the gasket. One hole
identifies the thinnest gasket, two holes the
middle thickness and three holes the thickest.
When renewing a gasket it must be of the same
thickness as the one removed.

27. Position gasket on cylinder block with
identification holes on RH side and TOP
identification mark uppermost.
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28. Lower cylinder head onto block ensuring correct
location with dowels.

NOTE: Cylinder head retaining bolts can
be used up to a maximum of five times.

29. Lubricate threads of bolts with light oil and fit to
positions shown below. (Fit air cleaner mounting
bracket at positions 6 and 14).

Bolt sizes:

M10 x 117mm locations 3, 5, 12, and 13.

M12 x 140mm locations 1, 2, 7, 8, 9, 10, 15, 16, 17,
and 18.

M12 x 100mm locations 4, 6, 11, 14.

ST2619M

30. Tighten bolts so that underside of heads just
make contact with cylinder head.

31. Following the sequence indicated, tighten all
bolts to 40 Nm (30 Ibf/ft).

LRT 12 007

ST3515

32. Attach angle gauge LRT-12-007.

33. Make a suitable pointer from welding rod and
attach to a bolt screwed into a rocker shaft
securing bolt hole.

34. Tighten all bolts through 60° strictly in sequence
illustrated.

35. Repeat 60° tightening procedure, again strictly in
sequence illustrated.

36. Tighten the 10 longer bolts (M12 x 140mm) a
further 20°, again following the sequence
illustrated.

NOTE: Repositioning of the pointer will be

necessary to reach all bolts, the pointer

can be fitted to the rocker shaft securing
studs using 2 nuts.

CAUTION: The double tightening

procedure MUST be carried out, on no

account should the bolt tightening be
performed in one operation, otherwise damage to
the cylinder head may occur.

37. Fitvalve stem caps.

38. Fit push rods to locations from which they were
removed.

39. Position rocker shaft assembly over locating
studs and fit retaining nuts and bolts, but do not
tighten at this stage.

40. Attach angle gauge LRT-12-007.

41. Make a suitable pointer and attach to one of the
rocker shaft locating studs.

42. Tighten all fixings in turn to 5 Nm (4 Ibf/ft). Then
tighten a further 50° in same sequence.

NOTE: Repositioning of the pointer will be
A necessary to reach all fixings.
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43.

44,

45,

46.

47.

48.

49.
50.

51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
63.

J6159

Check and adjust valve clearances.

See Adjustment, Valve clearances - check
and adjust

Fit rocker cover, ensuring oil seal is satisfactory
for continued use, and renew if necessary.
Secure rocker cover with special seal washers
and nuts. Tighten to 20 Nm (7 Ibf/ft).

Fit rear engine lifting bracket, securing breather
pipe and multi-plug retaining clips. Tighten fixing
bolts to 25 Nm (18 Ibf/ft).

Fit engine harness bracket to cylinder head.
Secure air cleaner mounting bracket to support
strut.

Connect heater hose to rear of cylinder head.
Position heater rail and connect hose from water

pump.

Fit exhaust manifold and turbocharger assembly.

See MANIFOLD AND EXHAUST SYSTEM,
Repair, Exhaust manifold

Fit induction manifold. See MANIFOLD AND
EXHAUST SYSTEM, Repair, Induction
manifold

Connect water temperature sensor lead.
Connect water pump hose at thermostat.

Fit bleed hose at thermostat.

Connect radiator top hose at thermostat.

Fit heater plugs. See FUEL SYSTEM, Repair,
Heater plugs

Fit fuel injectors. See FUEL SYSTEM, Repair,
Fuel injectors

Fit crankcase ventilation valve and side breather
hose.

Fit air cleaner. See FUEL SYSTEM, Repair,
Air cleaner

Refill cooling system. See COOLING SYSTEM,
Repair, Drain and refill cooling system

Fit bonnet.

Reconnect battery.

OIlL PUMP

Service repair no - 12.60.26
Remove

1. Remove engine front cover. See Front cover
gasket

2. Remove 7 screws and release oil pump retaining
plate from engine front cover.

3. Mark oil pump inner gear rotor, outer gear rotor
and front cover housing for reassembly.

4. Check for rotor clearances:

Outer rotor to housing, 0,025 - 0,075 mm (0.010

- 0.030in).

Inner rotor to outer rotor, 0,025 - 0,075 mm

(0.010 - 0.030 in).

Rotor end float, 0,026 - 0,135 mm (0.010 - 0.054

in).

Remove inner and outer rotors.

6. Check condition of oil pump components.

o

NOTE: If the oil pump seating in the front
cover or retaining plate is badly worn,
pitted or scored, a new front cover must
be fitted. See Front cover gasket
Always renew oil pump rotors as a pair.

7. Clean sealant from pump retaining plate and
front cover.
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Refit

©

Fit oil pump rotors in front cover.
9. Apply a bead of RTV sealant around retaining
plate.
10. Fit oil pump retaining plate to front cover,
securely tighten screws.
11. Fit front cover to cylinder block. See Front
cover gasket

OIL PRESSURE RELIEF VALVE

Service repair no - 12.60.56
Remove

1. Remove engine oil sump. See Engine oil
sump

J6188

2. Unscrew relief valve retaining plug from base of
front cover.

3. Withdraw valve spring and plunger and check for
wear.
Valve spring free length, 68.00 mm (2.68 in).

NOTE: If the valve plunger sleeve is badly

worn, pitted or scored, a new front cover

must be fitted. See Front cover gasket
Always renew valve spring and plunger as a pair.

Refit
4. Insert valve plunger and spring into sleeve in

front cover and secure with retaining plug.
5. Fit engine oil sump. See Engine oil sump
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ENGINE

TORQUE VALUES

A\

Nm
Engine block
BEAING CAP ..ttt 133
Blanking plug, oil gallery, rear ..........ccoouueiiiiiiiiieiee e 37
Oll SQUIrt Jet aSSEMDIY .....ooiiiiiiiii e 17
Drain plug, CyliNAer DIOCK ........coiuuiiiiiiiiiiee e 25
Oil squirt jet, Vacuum PUMP CAM ......ueeeieiiiiiieeeiiiieee e sieeee e snibeeeeessvreeeeeenees 7
CoNNECHING 00 t0 CAP -.vvvveeeiiiiieee ittt ee e e 59
Oil pick up assembly to bearing Cap ........cccccevvriieiieiiie e 9
Oil pick up assembly to froNt COVET ........oouviiiiiiiiiiiiiiie e 25
Camshaft thruSE PIALE ......coooiiiiiiii e 9
Oil drain pipe to block (internal) ..o 25
Oil drain pipe to block (external) ... 25
Sump to cylinder block and front COVEr ..o 25
Drain plug, Oil SUMP ..eeiiiiiiiiii e 35
TAPPEL GUIAE ettt 14
Breather side cover assembly ... 25
Baffle plate to breather side COVEr ..., 4
VACUUIM PUIMIPD 1ottt e s e e e e e e e ee e ettt e ee e e e s s e s e e e e e e e e e eeeeeneeeeennnnnns 25
FUET TIFE PUMP e 25
FIYWNEEI NOUSING ... 45
Flywheel housing clutch cover Stud ... 10
Plug, flywheel hOUSING ......cvviiiiiii e 12
Rear 0il seal assembly ... 25
(O 18 11 (=T g=To F= To | (o AR PO UP PP 45
Waxstat adaptor to oil filter adaptor ............ccccveiiiiiiiiiii e 9
Ol PreSSUIE SWILCI ...ceviiiie e 17
(O 1 11T Y o1 1 o T o U EEEERR 13
Oil cooler unions to filter adaptor ..........coccveeiiiiiiii e 45
OILEVEI TUDE ..t 25
Engine mounting foot to cylinder block ............ccccoviii 85
Engine mounting foot to flywheel housing .........cccoooiiiiiiii 45
Engine mounting foot rubber to mounting foot (bolt and nut) ..................... 85
Flywheel to crankshaft ... 146
Clutch cover plate to flywheel ...........oooiiiiiiii e 34
Flex drive plate to crankshaft (AUtO) ..........ccoovuiiiiiiiiiiie e 146
Flex drive plate to ring gear (AULO) .......cueeeeiriiiieeeiiiiie e 25
Flex drive plate to torque converter (aUt0) .........coovvvrereririiieee e 45

aeeee

NOTE: Torque wrenches should be regularly checked for accuracy to ensure that all fixings are
tightened to the correct torque.

SPECIFICATIONS, TORQUE
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Nm
Cylinder head
Cylinder head to cylinder block
MIO X L7 ettt e e e s e e e 60° + 60°
MZL2 X 100 ..ttt ettt e et e e e e e 60° + 60°
ML2 X LAD ettt 60° + 60°+ 20°
Stub pipe heater feed ... 22
Water teMPErature SENSOL ......ccoiiiiiiiiiee ettt e e e e e e e e e e e e eeeeeeeeeees 14
Blanking plug cylinder head ... 14
Engine lifting braCkets ..o 25
Electrical harness clip bracket ..o, 25
Exhaust manifold StU ..o 10
Exhaust manifold NUL ...........oooiiii e 45
Inlet ManIfold STUA ..........oooiiiiie e 8
Inlet manifold NUt and BOIL ...........c.ooeiiiii e 25
Air temperature sensor, inlet manifold .............coooiii 14
Blanking plug, inlet manifold ... 14
Heatshield to inlet manifold ..., 6
GlOW PIUG ettt e et e e e e e e e e e e e e 20
Glow plug terminal NULE ...........uuiiiiiiee e 2
INJeCtor ClamP (STUA) ....eeeeiieiieee e 8
INJECLOr ClAMP (NMUL) ...t 25
Thermostat NOUSING ......oooiiiiie e 25
Water outlet elbow to thermostat housing ..., 25
Water temperature switch, thermostat housing .........ccccccoviiiiiiiiiiiien, 11
Plug thermostat NOUSING .........oooiiiiiiiiii e 6
Rocker shaft pedestal bolt ... 5° + 50°
ROCKEr COVEI (STU) ...titiiiiiiieeeee ettt 8
Rocker cover (fIXING NUL) .....ooooiiiiie e 10
Breather cyclone t0 rOCKEr COVET ........oiiiiiiiiiiiiiiiiiiiiieee e 9
Tappet adjUuSTING NULE .....oooiiii e e e e e 16
Front cover to cylinder bloCK ..........c.euuiiiiii 25
Front cover plate to froNt COVET ..........uuuiiiiiiiiiiiiiiee e 25
Static idler - timing belt (StUd) ........ooooiiiii 10
Static idler - timing belt (NUL) ... 45
Tensioner (tmiNg DeIt) ... 45
Camshaft NUD DOt ..o 80
Timing pulley to camshaft hub ..., 25
Fuel injection pump (StUA) ......ooooiiiiiiiieeee e 8
Fuel injection pUMP (NMULE) ...ooooiiieee e 25
Abutment bracket to injection PUMP .......cooiiiiiiiiiiiie e 25
Support bracket injection pump to cylinder block ..., 25
Fuel injection pump access plate to front cover plate ..........ccccoevviiiiiinneen. 25
Timing pulley to injection pump hub ..., 25
TV Damper pulley bolt to crankshaft ..., 80° + 90°
Fan pulley t0 hUD ... 25
Fan and viscous coupling to hub ..., 45
Auto tensioner, auxiliary drive (StUd) ... 14
Auto tensioner, auxiliary drive (NUL) ... 45
Auxiliary mounting bracket to cylinder block (Stud) .........cccccoeiiiiiiiiiiiinnnn. 8
Auxiliary mounting bracket to cylinder block (bolt and nut) ........................ 25
Water pump to block and mounting plate ...........ccccceeeeiiiiiiiiiiiiiieeeee, 25
Water pump pulley 10 hub ... 25

SPECIFICATIONS, TORQUE
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Nm

Turbo charger oil drain adaptor to block ..., 42
Oil drain pipe to turboCharger ... 25
Turbocharger oil drain pipe to adaptor ... 38
Turbocharger oil feed pipe adaptor to blOCK ..., 25
Turbocharger oil feed pipe to adaptor ..........occceiiiiiiiiiii e 25
Oil feed pipe to turboCharger ... 19
Turbocharger to cylinder head (Stud) ........ooooiiiiiiiiiii e 10
Turbocharger to cylinder head (NUL) ........coooiiiiiiiiii e 45
Turbocharger to blanking plate ..., 25
Turbocharger to EGR VAIVE ..........uiiiiiiiiiiii e 25
EGR delivery tube to valve ... 25
EGR delivery tube to mixing tube ... 25
Fuel lift pump to filter (UNION) ... 15
Fuel filter from lift pump (banjo BOIt) .......coooeiiiiiiiii 33
Fuel filter to fuel injection pump (banjo bolt) ..., 33
Fuel injection pump from fuel filter (banjo bolt) ...........ccccoeiiiiiiie 25
Injector pipes to injectors and fuel injection pUMP .........cccvvieiiiiiiiiiiiiineen. 29
Spill rail to injectors (banjo bOIt) .......coooiiiiiii e 10
Spill rail to injection pump (banjo bOIt) ..........eeiiiiiiiiiiii s 25
Boost pipe injection pump (banjo bolt) ..., 10
Plug, rear of iNjeCtion PUMP .......ooiiiiiiiiiiiii e 29
PAS pump to mounting plate .........cc.eueeeiiiiiiieaaee e 25
PAS pump mounting plate to auxiliaries mounting bracket ........................ 25
PAS pump pulley to hub ... 25
Starter motor (DOIt aNd NUL) ......eeeiiiiiii e 45
Air conditioning compressor
Compressor mounting bracket to front COVer ... 45
Compressor to mounting bracket (Stud) ..., 8
Compressor to mounting bracket (NUL) ... 25
Belt tensioner pulley to tENSIONEr @rM .........coooiiiiiiiiiiiiiieeee e 45
Belt tensioner assembly to front cover plate ..., 25
Idler pulley to front Cover Plate .............eeeeiiiiiiiiiiie e 45
Compressor belt guard (NUL) .......ooooooe e 25
Sensors to water outlet elbow (QIr/CON) .........eviiiiiiiiiiiiiee e 25
Blanking plug, water outlet elbow (air/con) .........ccccvviiiiiiiiiiieii e, 25
Generator
Generator mounting bracket to front COVEr .........cccccoiiiiiiiiiiiiiiiee 45
Generator to mounting bracket ... 85
Generator pulley to hub .........eeii 95
Generator belt QUArd ............euveeiiiiia e 25
Generator to auxiliaries mounting bracket ............ccccooiiiiici, 25
Tachometer electrical CONNECLION .........coeiiiiiiiiiiiiiie e 4

aeeee
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METRIC Nm
D e 6
MG e 9
M8 e 25
MO e 45
VL2 e 90
ML e 105
IMILB et 180

UNC / UNF
T/A e 9
BILB e e e e e e 24
BB e a e 39
TILB oo a e 78
L/2 e 90
BB e 136

2 NOTE: Torque values above are to be used as a guide where no torque is specified.
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FUEL SYSTEM

DESCRIPTION

Fuel system

The fuel system incorporates a supply and spill return
line on all models as illustrated below.

On 90 models, see J6191, the fuel tank is mounted at
the RH side of the vehicle chassis under the front
seat.

On standard 110 and 130 models the fuel tank is
located at the rear of the vehicle between the chassis
longitudenal sections, as shown in J6192.

As an option, a twin tank system fitted with a
combined change-over tap and 3 way fuel supply and
return system, can be installed on both 110 and 130
models, see J6193.

The tank/s on all vehicles is vented by a 2 way valve
in the filler cap.
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FUEL SYSTEM LAYOUT

1. Fuel tank 5. Fuel injection pump
2. Fuel sedimentor, if fitted 6. Spill return line

3. Fuel lift pump 7. Fuel injectors

4. Fuelfilter

DESCRIPTION AND OPERATION 1




19 FUEL SYSTEM

A mechanical lift pump, with a hand priming facility, is
driven by the camshaft, and is mounted on the RH
side of the engine.

A fuel filter, with a replaceable element and
incorporating a water separator, is mounted on the
front RH side of the engine compartment.

A fuel sedimentor may be fitted when the vehicle is
operating in more arduous conditions, and is used to
minimise water deposits in the fuel system before
reaching the fuel pump and filter.

Fuel injection is carried out by a Bosch direct injection
pump, incorporating a cold start advance unit and a
high idle setting. The pump is mounted on the RH side
of the engine and is driven directly by gears in the
front cover from the crankshaft. The pump meters and
distributes fuel to 4 pintle type injectors located in
pre-combustion chambers in the cylinder head. Four
heater plugs, located in the cylinder head directly
below each injector, are fitted to improve cold starting.

An optional hand throttle, for use with a centre power
take off, is located on the fascia to the LH side of the
fuse box, and is linked independently to the fuel
injection pump throttle lever.

Air intake

The air cleaner is mounted on the RH side of the
engine and is connected by hoses to the cold air
intake duct and turbocharger inlet. Fitted between the
air cleaner and turbocharger is the crankcase breather
hose which connects to a breather filter on the rocker
cover.

A single stage turbocharger, fitted between the
exhaust manifold and exhaust down pipe, is
connected by hoses to the air cleaner and an
intercooler which is mounted on the LH side of the
radiator. The intercooler is connected by a hose to the
inlet manifold. When an EGR valve is fitted to the
turbocharger, additional pipes/hoses are used to
connect the components.

Exhaust gas recirculation (EGR), when fitted.

Exhaust gas recirculation is controlled by an ECU

mounted under the front centre seat or cubby box and

receives the following inputs:

* Engine temperature from coolant temperature
sender unit on LH side of cylinder head.

» Throttle position from potentiometer on injection
pump.

* Engine speed from speedometer.

When all correct signals are received, the EGR
solenoid allows vacuum to open EGR valve and
recirculate a portion of the exhaust gas. See J6196 for
the EGR system component location and 'Operation’
for full system function.

2 DESCRIPTION AND OPERATION
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90 FUEL SYSTEM

110 FUEL SYSTEM

oukrwbdpE

Fuel filter

Supply pipe, lift pump to filter

Supply pipe, fuel filter to injection pump
Fuel injection pump

Fuel lift pump

Spill return pipe, injection pump to tank

Supply pipe, sedimentor to fuel pump
Fuel tank

9. Supply pipe, fuel tank to sedimentor
10. Fuelfiller pipe
11. Breather pipe
12. Sedimentor, if fitted

NOTE: If a sedimentor is not fitted, the fuel
supply pipe from the tank will connect
directly to the fuel lift pump.

DESCRIPTION AND OPERATION 3
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110/130 TWIN TANK FUEL SYSTEM - 5 DOOR
VEHICLES

1. Fuel filter

2. Supply pipe, lift pump to filter

3. Supply pipe, filter to injection pump

4. Fuel injection pump

5. Fuel lift pump

6. Spill return pipe, injection pump to change-over
tap

7. Supply pipe, fuel tank change-over tap to lift
pump

8. Spill return pipe, change-over tap to side tank
9. Change-over tap, spill return

10. Fuelfiller cap

11. Side fuel tank

12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.

Supply pipe, side tank to sedimentor
Sedimentor, if fitted, side tank

Supply pipe, sedimentor to fuel tank
change-over tap

Change-over tap, side and rear tanks
Supply pipe, rear sedimentor to fuel tank
change-over tap

Spill return pipe, change-over tap to rear tank
Rear fuel tank

Fuel filler pipe

Breather pipe

Supply pipe, rear tank to sedimentor
Sedimentor, if fitted, rear tank

NOTE: If sedimentors are not fitted, the
fuel supply pipe from the side and rear
tanks connects directly to the fuel tank

change-over tap.

4 DESCRIPTION AND OPERATION
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110/130 TWIN TANK FUEL SYSTEM - 2 DOOR

VEHICLES

1. Fuel filter

2. Supply pipe, fuel lift pump to filter

3. Supply pipe, filter to injection pump

4. Injection pump

5. Fuel lift pump

6. Spill return pipe, injection pump to change-over
tap

7. Supply pipe, fuel tank change-over tap to lift
pump

8. Side fuel tank

9. Spill return pipe, change-over tap to side tank

10. Change-over tap, spill return

11.
12.

Supply pipe, side tank to sedimentor
Fuel filler pipe

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

Breather pipe

Sedimentor, if fitted, side tank

Supply pipe, sedimentor to fuel tank
change-over tap

Change-over tap, fuel tanks

Supply pipe, rear sedimentor to fuel tank
change-over tap

Spill return pipe, change-over tap to rear tank
Rear fuel tank

Fuel filler pipe

Breather pipe

Supply pipe, rear tank to sedimentor
Rear sedimentor, if fitted

NOTE: If sedimentors are not fitted, the
fuel supply pipe from the side and rear
tanks connects directly to the fuel tank

change-over tap.

DESCRIPTION AND OPERATION
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TWIN TANK FUEL CHANGE - OVER MECHANISM

NogsrwhE

Change-over tap, fuel tanks
Fuel supply, side tank

Fuel supply, rear tank

To fuel lift pump
Change-over tap, spill return
Spill return, side tank

Spill return, rear tank

©

10.

11.
12.

Spill return, injection pump to change-over tap
Control rod, operating lever to fuel change-over
tap

Control rod, change-over lever to spill return
pivot bracket

Fuel tank change-over switch

Control lever

DESCRIPTION AND OPERATION
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FUEL SYSTEM COMPONENT LOCATION
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Fuel filter bleed screw
Fuel filter
Turbocharger
Actuator

Air cleaner

Fuel injector

Heater plug

Heater plug controller

Coolant temperature transmitter
Fuel injection pump

. Fuel lift pump

Intercooler

DESCRIPTION AND OPERATION 7
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J6196 A

EGR FUEL SYSTEM COMPONENT LOCATION, (when fitted)

1. EGR modulator valve 7. EGR valve

2. Electrical harness plug 8. Vacuum pipe, modulator valve to EGR valve

3. Vacuum spill pipe, modulator to air cleaner hose 9. Multi-plug connector, EGR valve

4. Vacuum pipe, brake servo hose to modulator 10. EGR control unit (fixed on base of centre seat or
valve cubby box)

5. 'T’ piece connector 11. EGR throttle position sensor

6. Vacuum pipe, vacuum pump to brake servo

8 DESCRIPTION AND OPERATION




FUEL SYSTEM

OPERATION

Diesel engines operate by compression ignition. The
rapid compression of air in the cylinder during the
compression cycle heats the air and when fuel is
injected into the heated air, it ignites instantaneously.
During cold tarting, automatically controlled heater
plugs assist in raising the temperature of the
compressed air to ignition point.

A cold start advance unit advances the injection timing
to further assist starting. Idle quality is improved by
the high idle setting.

The engine is supplied with pre-compressed air by a
single stage turbocharger.

Exhaust gases passing over a turbine cause it to
rotate, driving a compressor mounted on the turbine
shaft. Air drawn from the cold air intake passes, via
the air cleaner, to the turbocharger where it is
compressed. Compression in the turbocharger warms
up the air considerably, so that it expands. As a result
the air mass per cylinder is reduced, having a
negative effect on power output. By fitting a charge-air
intercooler, located on the LH side of the radiator, the
air is cooled before reaching the cylinders. This
increases power output through increased mass of
oxygen in the combustion process, as well as
maximising engine durability, through maintaining
lower piston and head temperatures.

Fuel is drawn from the tank by a mechanical lift pump
and passes to the injection pump via a filter. In
addition to removing particle contamination from the
fuel, the filter incorporates a water separator, which
removes and stores water.

The sedimentor/s, when fitted, is located adjacent to
the fuel tank/s and separates contamination and water
particles in the fuel before reaching the fuel lift pump.

The injection pump meters a precisely timed, exact
quantity of fuel to the injectors in response to throttle
variations, injection timing varying with engine speed.
Any excess fuel delivered to the injection pump is
passed back to the tank via the spill return line.

Fuel is injected in a finely atomised form into the main
combustion chamber, the burning fuel expands
rapidly, creating extreme turbulence which mixes the
burning fuel thoroughly with the compressed air,
providing complete combustion.

Cold Starting is assisted by heater plugs, a cold start
advance unit and a high idle setting.

Heater plugs

Heater plug operation is controlled by a timer unit,
start relay and resistor. When the ignition is turned on
the timer unit is energised, the heater plugs start to
operate and a warning light on the dashboard
illuminates, remaining on until the heater plugs are
automatically switched off.

The length of time the heater plugs will operate is
dependent on under bonnet temperature, which is
monitored by a sensor located in the timer unit.

Starting the engine results in the power supply to the
heater plugs passing through the resistor, which
reduces their operating temperature. The heater plugs
are cut out either by the temperature sensor in the
timer, or by a microswitch on the injection pump which
operates when the throttle is depressed.

Cold start advance

The cold start advance unit is connected to the engine
cooling system via hoses. It contains a temperature
sensitive element which is retracted when cold and
pulls the advance lever, via cable, towards the rear of
the pump against spring pressure. As coolant
temperature rises, the cold start element expands
releasing tension on the cable and allowing spring
pressure to move the advance lever forwards.

Exhaust gas recirculation (EGR), when fitted

Operation of the EGR system is dependent on the
following:

* Engine temperature - must be between 20° C and
100° C approx.

* Engine speed - must be between 630 and 2850
rev/min.

* Engine load - calculated by throttle position
sensor.

* EGR valve lift position.

* Duration of engine idling.

DESCRIPTION AND OPERATION 9
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Under varying engine speed and load condition the
control unit sends a signal to open the vacuum
modulator which allows a vacuum to be applied above
the EGR diaphragm. The vacuum supply is taken from
a 'T’ connector in the brake servo hose. This process
is controlled by an engine speed/load map stored in
the EGR control unit memory.

Engine speed is measured by monitoring the
waveform present on one phase of the generator.
Throttle position is measured via a sensor mounted on
the fuel injection pump throttle lever. Closed loop
control is achieved by allowing the control unit (ECU)
to continually monitor EGR valve lift via the sensor
mounted on the valve; this valve lift is compared with
the actual valve lift required on the control unit map
and adjusted, if necessary.

With coolant temperature between 20° C and 100° C,
the engine having just returned to idle, EGR will shut
off after 25-30 seconds idling.

10 | DESCRIPTION AND OPERATION
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THROTTLE CABLE

EGR THROTTLE POSITION SENSOR

Adjust

ST3538

1.

N

Slacken throttle cable adjustment ferrule.
Hold throttle lever in fully closed position.

. Adjust outer cable, by rotating ferrule, to give
1,57 mm (1/16 in) of deflection in the inner cable.

Check that throttle opens fully when the throttle
is depressed.

Check

1. Run engine until normal operating temperature is

reached.

. Switch off engine and disconnect throttle position

sensor multi-plug.

. Connect an Ohmmeter across pins 1 and 3 of

multi-plug. Ohmmeter should read between 1K
and 1.05K ohms.

. Connect Ohmmeter across pins 1 and 2 of

multi-plug. Ohmmeter should read between 850
and 900 ohms.

. If readings are correct, reconnect multi-plug.
. If readings are not obtained slacken 2 torx

screws securing sensor.

. Rotate sensor to obtain correct Ohmmeter

reading, then tighten torx screws.

. Re-check readings and fit multiplug.
. If, after adjustment, Ohmmeter readings cannot

be achieved, fit new sensor. See Repair, EGR
throttle position sensor

ADJUSTMENT 1
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LOW AND HIGH IDLE SPEED ADJUSTMENT

THROTTLE PEDAL ADJUSTMENT

NOTE: The high idle speed (cold start idle)

is automatically set by the setting of the

low idle speed and cannot be adjusted
individually.

1. Check and adjust throttle cable. See Throttle
cable

2. Start engine and run it until normal operating
temperature is reached.

3. Using a suitable tachometer, check the engine
idle speed, See ENGINE TUNING DATA,
Information, 300Tdi

4. If adjustment is necessary, first slacken the
locknut on injection pump.

5. Turn adjustment screw clockwise to increase
engine speed or anti-clockwise to decrease the
speed. Run engine at an increased speed for a
few seconds then check idle speed again.

6. When correct speed has been achieved, hold
adjuster screw steady while tightening locknut.

NOTE: The low idle speed control is the

only permitted adjustment in service. Any

additional adjustments required must be
entrusted to authorised Bosch agents.

Adjust

1. First ensure that throttle cable is correctly
adjusted See Throttle cable

ST1835M

2. Depress throttle pedal, by hand, to full extent of
injection pump lever travel. Slacken locknut and
adjust throttle pedal stop screw to take up
clearance between screw and bulkhead. Ensure
no strain is placed upon throttle cable and pump
lever.

3. Retighten locknut.

2 ADJUSTMENT
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INJECTION PUMP TIMING - CHECK AND ADJUST

Service repair no - 19.30.01

1.

Viewing the valve mechanism through oil filler
aperture, turn crankshaft clockwise until inlet
valve of No.1 cylinder has just closed. No.1
cylinder is now just before TDC.

e

\

I

J6197 A LRT-12-044

Remove blanking plug from flywheel housing
and insert timing tool LRT-12-044, locating
centre pin on flywheel.

NOTE: A chassis undertray may be fitted
on some vehicle derivatives to conform to
legal requirements. When under chassis

adjustments or remove and refit procedures are
required, it may be necessary to remove the
undertray and/or integral access panels. See
CHASSIS AND BODY, Repair, Front undertray or
See CHASSIS AND BODY, Repair, Rear undertray

3.

4,

.

Cearfully rotate crankshaft clockwise until centre
pin engages timing slot in flywheel.

Remove injection pump access plate, complete
with gasket, from front cover plate.

Fit locking pin LRT-12-045/2 to injection pump
gear. If difficulty is experienced in inserting pin,
adjustments will be needed to correctly set
injection pump timing as follows:

. Support injection pump retaining nut to prevent

strain on timing belt.
Slacken the 3 keeper plate retaining bolts.

. Carefully turn fixing nut and keeper plate until

locking pin can be inserted, without restriction,
into injection pump gear.

. Tighten keeper plate bolts to 25 Nm (18 Ibf/ft)

and remove locking pin.

10.

11.

12.

J6198

Refit injection pump access plate plate and
gasket.

Remove flywheel timing tool and refit blanking
plug.

Run engine until normal operating temperature is
reached and check that idle speed adjustment,
See low and high idle speed adjustment and
throttle cable adjustment See Throttle cable
are correct.

ADJUSTMENT 3
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TURBOCHARGER BOOST PRESSURE - CHECK

PRIMING THE FUEL SYSTEM

Service repair no - 19.42.06

1. Disconnect actuator hose from turbocharger and
insert a suitable 'T’ piece connector.

2. Connect a short length of suitable hose to
turbocharger and 'T’piece.

3. Connect further hose to 'T’ piece and pressure
gauge LRT-12-011. The pressure gauge hose
must be long enough to reach into the vehicle
cab so that the gauge can be observed by driver
or passenger.

4. To check maximum boost pressure, drive
vehicle normally, but in such a manner that full
throttle can be maintained whilst climbing a hill
with engine speed held steady between 2,500
and 3,000 rev/min. Under these circumstances
boost pressure should read 0,95 - 1,09 Kgf/cm?
(13.5 - 15.5 Ib/in?).

Service repair no - 19.50.01

NOTE: If the fuel system has been

completely drained carry out the

procedures for priming both the
sedimentor, if fitted, and fuel filter and injection

pump.
Sedimentor and fuel filter

If the sedimentor or fuel filter have been dismantled
and air has entered the fuel system carry out the
following procedure:

1. Slacken fuel filter bleed screw.
2. Operate hand priming lever on fuel lift pump until
fuel, free from air, emerges from filter.

JB8205

NOTE: Ensure that the fuel pump lever is

on the bottom of operating cam when

priming, otherwise maximum movement of
the lever cannot be achieved.

3. Tighten filter bleed screw whilst fuel is still
emerging.

4 ADJUSTMENT
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Fuel injection pump

If the fuel injection pump has been removed or
renewed carry out the following:

1. Slacken fuel inlet pipe banjo bolt at injection
pump.

2. Operate hand priming lever on fuel lift pump until
fuel, free from air, emerges from injection pump.

3. Tighten banjo bolt whilst fuel is still emerging.

4. Crank engine until fuel is drawn through the
system and engine starts.

5. Check fuel connections for leaks.

ADJUSTMENT
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FUEL INJECTION PUMP

Service repair no - 19.30.07
Remove

1. Disconnect battery.

2. Disconnect and remove high pressure fuel
injection pipes, pump to injectors.

3. Viewing valve mechanism through oil filler cap
aperture, turn crankshaft clockwise until No. 1
cylinder is just before TDC.

‘%}‘i\‘

ﬂﬁ.
DN

8. Restrain pulley nut to prevent straining timing
belt and remove drive gear to pump hub fixing
bolts and retaining plate.

9. Remove pin from pump gear.

LRT-12-045
J6200 A LRT-12-044
4. Remove blanking plug from flywheel housing
and fit timing tool LRT-12-044, locating centre
pin on flywheel.
NOTE: A chassis undertray may be fitted
on some vehicle derivatives to conform to
legal requirements. When under chassis
adjustments or remove and refit procedures are
required, it may be necessary to remove the
undertray and/or integral access panels See
CHASSIS AND BODY, Repair, Front undertray or
See CHASSIS AND BODY, Repair, Rear undertray \ ' \\\
J6202 10
5. Carefully rotate crankshaft clockwise until centre
pin engages with timing slot in flywheel.
6. Remove injection pump access plate, complete 10. Fit gear retaining tool LRT-12-045 with an 8 mm
with gasket, from front cover plate. washer, 1,5 - 2 mm thick, under each bolt head
7. Fit pin from LRT-12-045 to injection pump gear. in addition to the existing washer.
11. Remove throttle cable and hand throttle cable, if

fitted.
12. Disconnect lead from fuel cut-off solenoid, and
EGR throttle position sensor multi-plug, if fitted.

REPAIR 1
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FUEL SYSTEM

13.

14.

15.

16.

Refit

17.

18.
19.

20.

21.

22,

23.

24,

\\
19— >19

A0

14

N—"",

[
D
N
(e}
w

Remove banjo bolts securing spill return, main
fuel and boost signal pipes, refit banjo bolts after
disconnecting pipes.

Remove 2 bolts securing rear of pump to
mounting bracket.

Remove 3 pump securing nuts at flange and
withdraw pump and gasket.

Fit suitable caps to pipe connections to prevent
ingress of dirt.

Clean mating faces of pump and front cover and
fit new gasket into position over pump mounting
studs.

Remove pump blanking plugs.

Slacken the 3 bolts, securing injection pump
mounting bracket to cylinder block, sufficiently
enough to allow bracket to move.

Fit pump to cover and secure with 3 nuts.
Tighten to 25 Nm (18 Ibf/ft).

Loosely attach pump to mounting bracket with
nuts and bolts, then tighten bolts securing
bracket to cylinder block and bolts securing
pump to bracket, finger tight only.

To ensure correct fitting and alignment of
injection pump, first tighten the 2 bolts securing
pump to mounting bracket to 25 Nm (18 Ibf/ft).
Then tighten the 3 bolts securing mounting
bracket to cylinder block, also to 25 Nm (18
Ibf/ft).

Connect spill return and main fuel pipes and
secure with banjo bolts. Tighten to 25 Nm (18
Ibf/ft).

Connect boost signal pipe and secure with banjo
bolt. Tighten to 10 Nm (7 Ibf/ft).

25,

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.
37.

Connect fuel cut-off solenoid lead and throttle
position sensor multi-plug, if fitted.

Connect throttle cable and where applicable,
hand throttle cable.

Remove pump gear retaining tool LRT-12-045.
Carefully turn the pump hub nut in a clockwise
direction, sufficiently enough to enable timing
tool pin to be inserted into injection pump.

Fit gear retaining plate and secure with 3 bolts.
Tighten to 25 Nm (18 Ibf/ft).

Remove timing pin.

Ensure flywheel timing pin is disengaged from
slot in flywheel.

Turn crankshaft two complete revolutions, check
timing pin from RT-12-045 can be fully and
easily inserted into the pump. At the same time
check flywheel timing pin LRT-12-044 can also
be inserted in the flywheel slot.

If, with the flywheel timing pin located, the timing
pin cannot be inserted cleanly into the injection
pump, carry out the following:

a. Ensure flywheel timing pin is disengaged from
slot in flywheel.

b. Slacken the 3 pump gear retaining bolts.

c. Turn the pump hub nut in a clockwise
direction, sufficiently to enable timing tool pin to
be easily inserted into the injection pump.

d. Keeping the tension on the hub nut, check
that flywheel timing pin locates with slot in
flywheel.

e. Tighten the 3 pump gear retaining bolts to 25
Nm (18 Ibf/ft).

f. Remove timing pins from pump and flywheel
housing.

Using a suitable anti-seize compound, fit the
blanking plug to flywheel housing. Tighten to 12
Nm (9 Ibf/ft).

Fit access plate with gasket to front cover plate.
Tighten bolts to 25 Nm (18 Ibf/ft).

Refit injector pipes.

Reconnect battery.

REPAIR
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FUEL INJECTORS

Service repair no - 19.60.10

Remove

NOTE: When a fuel injector is considered

to be the cause of irregular running and

loss of power it will be necessary to fit a
donor set of injectors to determine which injector
is at fault. DO NOT attempt to dismantle or carry
out spray tests on the fuel injectors. This work
can only carried out by authorised Bosch dealers.

1. Remove oil filler cap and release sound
insulation cover from top of engine.

2. Disconnect high pressure fuel supply pipes from
injectors and injection pump. Remove in pairs.

3. Disconnect spill return hose(s) from injectors.

4. Plug pipes and injector connections to prevent
the ingress of dirt and foriegn matter.

5. Remove retaining nut and release each injector
clamp plate from cylinder head.
6. Remove injector and discard copper washer.

Refit

7. Ensure injectors and seating in cylinder head are
clean.

8. Lightly grease a new copper sealing washer and
position on each injector.

9. Fitinjectors in cylinder head with spill return
outlets facing outward.

10. Secure injector with clamp plate and nut. Tighten

nut to 25 Nm (18 Ibf/ft).

NOTE: The clamp plates are slightly
curved and should be fitted with the
convex side uppermost.

11. Fit the spill return pipe with a single copper
washer under the head of the banjo bolt and 2
copper washers fitted between the injector and
the banjo. Tighten banjo bolt to 10 Nm (7 Ibf/ft).

12. Fit high pressure pipes to injectors and injection
pump. Tighten union nuts to 28 Nm (21 Ibf/ft).

13. Fit sound insulation cover and oil filler cap.

REPAIR 3
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FUEL LIFT PUMP

FUEL SEDIMENTOR

Service repair no - 19.45.09
Remove

NOTE: Blank off pipe ends and
A connections to prevent ingress of dirt.

1. Disconnect battery.

2. Remove high pressure fuel pipes, injection pump

to injectors.

3. Disconnect fuel inlet and outlet pipes from lift
pump.

4. Remove 2 bolts and withdraw lift pump and
gasket from cylinder block.

Refit

o

Clean mating faces of pump and cylinder block.
6. Fit lift pump to cylinder block with a new gasket,
ensure correct location of operating lever with
camshatft.

Secure with bolts. Tighten to 25 Nm (18 Ibf/ft).
8. Connect inlet and outlet pipes using new nuts
and olives.

~

9. Refit injector pipes. Tighten union nuts to 28 Nm

(21 Ibf/ft).

Service repair no - 19.25.01
Remove

1. Disconnect battery.

(57 —4 2

4 5
\\ T~

3

1208 ﬁ)

2. Disconnect inlet and outlet fuel pipes from
sedimentor.

3. Slacken drain tap and allow sedimentor to
completely drain.

4. Remove 2 bolts, washers and nuts and detach
sedimentor from chassis mounting bracket.

Refit

5. Secure sedimentor to chassis mounting with
fixing bolts.

6. Reconnect inlet and outlet fuel pipes to
sedimentor.

7. Slacken drain plug until diesel free from air
flows, then retighten plug.

8. Prime vehicle fuel system. See Adjustment,
Priming the fuel system

9. Reconnect battery.

4 REPAIR
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FUEL FILTER ASSEMBLY

Service repair no - 19.25.02

Remove

1.

Disconnect battery.

J6208 g

Place a suitable container under filter element
and slacken filter bleed screw.

. Slacken drain tap and allow fuel to drain from

filter element.

Slacken fuel inlet and outlet banjo connections.
Remove 2 bolts and nuts securing filter head to
inner wing.

Remove fuel inlet and outlet banjo bolts and
detach fuel pipes.

Remove filter assembly from vehicle. Unscrew
filter element, if necessary.

Plug fuel pipe ends to prevent ingress of dirt.

Refit

9.

10.
11.
12.

13.

Position filter assembly and fit fuel inlet and
outlet pipes using new copper sealing washers
both sides of the banjo connections.

Secure filter head to inner wing.

Fully tighten banjo connections.

Prime fuel system to remove any air trapped in
filter See Adjustment, Priming the fuel
system

Reconnect battery.

FUEL FILTER ELEMENT

Service repair no - 19.25.07

For remove and refit procedure. See Fuel filter
element

REPAIR
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SIDE MOUNTED FUEL TANK

Service repair no - 19.55.05

11 @

Q

10
J6209 .~

NOTE: This fuel tank is standard on 90
models and an option on 110/130 2 door
vehicles fitted with twin tanks.

Remove

WARNING: Before any attempt is made to

start the removal procedure it is vital that

the FUEL HANDLING PRECAUTIONS are
carefully studied and implemented in the interests
of safety. See INTRODUCTION, Information, Fuel
Handling Precautions

1. Disconnect battery.
2. Remove fuel filler cap.

Remove fuel tank drain plug, allow fuel to drain
into a clean container and refit plug.

Remove RH seat cushion.

Release retaining catch and remove seat base
cover to gain access to fuel tank.

Disconnect electrical plug from fuel gauge unit.
Disconnect fuel supply pipe from tank.
Disconnect spill return pipe from fuel tank.
Disconnect breather pipe from fuel filler tube.
Slacken hose clip and remove filler hose from
filler tube.

. From rear of tank, remove 2 nuts and washers

securing tank mounting to captive-headed bolts.

. Support rear of fuel tank and remove captive

bolts.

6 REPAIR
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13.

14.

15.

16.

Refit

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.
27.
28.
29.

30.

J6210

Remove single bolt fixing assembly securing
front of tank to chassis mounted bracket.
Remove 3 bolts securing tank mounting bracket
to chassis and release bracket.

Lower front of tank while turning anti-clockwise
and remove from vehicle.

If required, remove tank gauge unit. See
INSTRUMENTS, Repair, Fuel gauge tank unit
- side fuel tank or See INSTRUMENTS,
Repair, Fuel gauge tank unit - rear fuel tank,
110/130

Fit filler hose and clip to tank but do not fully
tighten. Position clip screw so that it is
accessible when tank is fitted.

Fit breather hose and secure with clip.

Position fuel tank in vehicle and loosely secure
front mounting bracket to tank with special bolt
and rubber bushes.

Secure mounting bracket to chassis with 3 bolts
and fully tighten to 20 Nm (15 Ibf/ft).

Secure rear of tank to chassis mounting and
tighten captive bolt plate fixings to 20 Nm (15
Ibf/ft).

Fully tighten front fixing bolt assembly to 20 Nm
(15 Ibf/ft).

Fit spill return and fuel supply pipes and secure
union connections.

Fit fuel level unit electrical plug.

Fit hose to filler tube and tighten upper and lower
clips.

Check that drain plug is secure and fill fuel tank.
Reconnect battery.

Prime fuel system See Adjustment, Priming
the fuel system and start engine.

Check system for leaks and operation of fuel
gauge.

Fit seat base cover and seat cushion.

SIDE MOUNTED FUEL TANK -5 DOOR VEHICLES

Service repair no - 19.55.01

A\

A

NOTE: This fuel tank is used on 110/130 5
door vehicles fitted with a twin tank
option.

WARNING: Before any attempt is made to
start the removal procedure it is vital that
the FUEL HANDLING PRECAUTIONS, See

INTRODUCTION, Information, Fuel handling
precautions are carefully studied and
implemented in the interests of safety.

Remove

1.
2.

Pow

©No v

10.
11.

Refit

12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

Disconnect battery.

Remove tank drain plug, allow fuel to drain into a
clean container, and refit plug.

Remove RH seat cushion.

Remove retaining catch and remove seat base
cover to gain access to fuel tank.

Disconnect electrical plug from fuel gauge unit.
Disconnect fuel supply pipe from tank.
Disconnect spill return pipe from tank.

Remove 3 bolts securing tank to front mounting
bracket.

Support front of tank and remove single fixing
assembly securing tank to rear mounting
bracket.

Remove tank from vehicle.

If required, remove fuel gauge unit. See
INSTRUMENTS, Repair, Fuel gauge tank unit
- side fuel tank or See INSTRUMENTS,
Repair, Fuel gauge tank unit - rear fuel tank,
110/130

Position fuel tank in vehicle and loosely secure
to rear mounting bracket with special bolt and
rubber bushes.

Secure tank to front mounting bracket and
tighten fixings to 20 Nm (15 Ibf/ft).

Fully tighten rear fixing bolt assembly to 20 Nm
(15 Ibf/ft).

Fit spill return and fuel supply pipes to fuel tank
and securely tighten union connectios.

Fit electrical plug to fuel gauge unit.

Check that drain plug is secure and fill fuel tank.
Reconnect battery.

Prime fuel system. See Adjustment, Priming
the fuel system and start engine.

Check system for leaks and operation of fuel
gauge.

Fit seat base cover and seat cushion.

REPAIR 7
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REAR MOUNTED FUEL TANK -110/130

Service repair no - 19.55.26

WARNING: Before any attempt is made to 5. Disconnect breather hose from filler tube.
start the removal procedure it is vital that 6. Disconnect electrical plug and fuel supply pipe
the FUEL HANDLING PRECAUTIONS See from outlet pipe union on fuel gauge unit.
INTRODUCTION, Information, FUEL HANDLING 7. If the vehicle is fitted with a tow ball drop-plate
PRECAUTIONS are carefully studied and with support bars, the bars must be removed.
implemented in the interests of safety. 8. Remove anti-roll bar chassis mountings. See
REAR SUSPENSION, Repair, Anti-roll bar
Remove and push roll bar down to provide access to the
tank.
1. Disconnect battery. 9. Remove LH lashing eye to assist access to tank.
2. Remove fuel filler cap. 10. Position a support under the tank, preferably one
3. Remove tank drain plug, allow fuel to drain into a that can be progressively lowered.

clean container, and refit plug.
4. Slacken retaining clips and disconnect fuel filler
hose from rear tank.

8 REPAIR
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23. Fit anti-roll bar chassis mountings. See REAR
SUSPENSION, Repair, Anti-roll bar

24. Check that drain plug is secure and fill fuel tank.

25. Reconnect battery.

26. Prime fuel system. See Adjustment, Priming
the fuel system and start engine.

< 27. Check system for leaks and operation of fuel

gauge.

ot

— 11

11—

J6212

11. Remove 2 nuts that secure front fixing assembly
of the tank to chassis mounting bracket.

12. Remove tank rear mounting nuts.

13. With care, lower tank sufficiently to enable nut
and olive of spill return to be disconnected from
elbow in centre of tank.

14. Continue to lower tank until it can be removed
from vehicle.

NOTE: On later vehicles a separate stone
guard is fitted and is attached to the tank
with the existing front and rear fixings.

15. If required, remove tank gauge unit. See
INSTRUMENTS, Repair, Fuel gauge tank unit
- side fuel tank or See INSTRUMENTS,
Repair, Fuel gauge tank unit - rear fuel tank,
110/130

Refit

16. If applicable, locate stone guard under tank.

17. Raise rear tank into position and connect spill
return pipe to the elbow with the nut and olive.

18. Continue to raise tank so that front and rear
mounting bolts locate in respective tank flange
holes.

19. Fit and tighten fixings to 20 Nm (15 Ibf/ft).

20. Connect fuel suppnly pipe to the tank unit.

21. Fit fuel filler hose and breather pipe to filler tube
and secure with retaining clips.

22. Fit LH lashing eye to chassis.

REPAIR 9
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TWIN TANK CHANGE-OVER TAP ASSEMBLY 12. Remove fuel tap, complete with operating rod
and lever.
Service repair no - 19.43.50 - Fuel supply tap 13. Plug all connections to prevent ingress of dirt.
Service repair no - 19.43.51 - Spill return tap 14. Dismantle spill return and fuel tap components
Service repair no - 19.43.52 - Fuel tank as necessary.
change-over lever
Refit
Remove
15. Fit fuel change-over tap, complete with operating

1. Disconnect battery. rod and lever, to chassis mounted support

2. Remove RH front seat cushion. bracket and fully tighten fixing screws.

3. Release retaining clip and remove access cover 16. Connect fuel supply pipes at fuel tap, ensuring

from seat base. they are fitted to correct ports.

17. Position support bracket assembly behind
heelboard and connect operating rod to spill
change-over tap lever.

18. With pivot pin bush correctly seated, secure
support bracket assembly to heel board and
tighten fixings to 8 Nm (6 Ibf/ft).

19. Connect spill return pipes to change-over tap,
ensuring they are fitted to correct ports.

20. Secure change-over lever to pivot pin.

21. Fit leads to fuel tank change-over switch.

22. Reconnect battery.

23. Prime vehicle fuel system, See Adjustment,
Priming the fuel system if necessary and
check for leaks.

24. Fit access cover to seat base and seat cushion.

4. Disconnect leads from fuel tank change-over
switch.
5. Unscrew retaining nut and withdraw change-over
lever and washers from pivot pin at heelboard.
6. Disconnect spill return pipes at spill change-over
tap.
7. Remove 4 bolts, washers and nuts securing tap
support bracket assembly to heel board.
8. Lift up support bracket assembly and disconnect
control rod from spill tap lever.
9. Remove support bracket assembly from vehicle.
10. Disconnect fuel supply pipes at fuel change-over
tap.
11. Remove 2 screws and release fuel tap from
chassis mounted support bracket.

10 | REPAIR




FUEL SYSTEM

HEATER PLUGS

Service repair no - 19.60.31
Remove
1. Disconnect battery.

No.1 heater plug - air conditioning models:

15465

2. Release drive belt from compressor pulley. See
AIR CONDITIONING, Repair, Compressor
drive belt

3. Remove 4 bolts securing compressor to front
cover, move compressor aside.

No.3 heater plug:

4. Remove retaining bolt and withdraw breather
valve from rocker cover. Remove and discard 'O’
ring.

All heater plugs:

5. Remove terminal nut and disconnect wire from
heater plug terminal.
6. Unscrew heater plug.

Refit

7. Clean heater plug and seating.

8. Coat threads of heater plug with suitable
anti-seize compound operational to a
temperature of 1000° C.

9. Fit heater plug, tighten to 23 Nm (17 Ibf/ft).

10. Connect wire to heater plug terminal and secure
with nut.

15466

B

NOTE: Feed wire must be connected to
A No. 4 heater plug terminal.

No. 3 heater plug:

11. Lubricate new 'O’ ring with engine oil and fit to
breather valve.

12. Fit valve to rocker cover, tighten to bolt to 15 Nm
(11 Ibf/ft).

No. 1 heater plug - air conditioning models
13. Position compressor to front cover, fit bolts and
tighten to 25 Nm (18 Ibf/ft).
14. Fit drive belt to compressor pulley and adjust
tension. See AIR CONDITIONING, Repair,
Compressor drive belt

All models:

15. Reconnect battery.

REPAIR | 11
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HEATER PLUG CONTROL UNIT

AIR CLEANER

Service repair no - 19.60.33
Remove

1. Disconnect battery.

2. Remove screw securing control unit to bulkhead.
3. Disconnect multi-plug and release control unit.

Refit

4. Fit harness multi-plug to control unit.
5. Secure control unit to bulkhead.
6. Reconnect battery.

Service repair no - 19.10.01

Remove

ST3496

1. Slacken hose clip and detach outlet hose.

2. Release clips and open air cleaner retaining
straps.

3. Lift up air cleaner, slacken hose clip and detach
inlet hose.

4. Remove air cleaner.

5. Position air cleaner and connect inlet hose.

6. Close air cleaner retaining straps and secure
lock clips.

7. Connect outlet hose.

NOTE: If an EGR fuel system is fitted,
ensure the modulator valve vacuum spill
pipe is secure in the outlet hose.

AIR CLEANER ELEMENT

Service repair no - 19.10.10

For remove and refit procedure. See SECTION 10,
Maintenance, Under bonnet maintenance

12 | REPAIR




FUEL SYSTEM

THROTTLE CABLE Refit
Service repair no - 19.20.06 8. Feed throttle cable through bulkhead from
engine compartment and fit grommet.
Remove 9. Secure throttle cable to pedal lever. Use new
split pin to secure clevis.
1. Disconnect battery. 10. Secure throttle cable in bulkhead clip.

11. Guide throttle cable through abutment bracket
and fit ferrule.

12. Secure cable to injection pump throttle lever.
Use new split pin to secure clevis.

13. Adjust throttle cable. See Adjustment,
Throttle cable

THROTTLE PEDAL

Service repair no - 19.20.01

Remove
ST3539 1. Remove throttle cable from pedal. See Throttle
cable
2. Remove 6 bolts securing throttle pedal assembly
2. Remove split pin and clevis pin securing throttle to engine bulkhead.
cable to injector pump throttle lever . 3. Remove pedal assembly from footwell, complete
3. Depress ferrule retaining tags, release ferrule with trim retainer.
from abutment bracket and withdraw throttle 4. Release return spring from pedal lever.
cable. 5. Remove roll pin securing pivot shaft to pedal
assembly.
6. Withdraw pivot shaft and remove pedal from
L5 mounting bracket.
7. Remove return spring from pedal boss.
S Refit
8. Fit return spring to pedal boss.
9. Fit pedal to mounting bracket and locate return
spring.
10. Fit pivot shaft to pedal assembly and secure with
/ L roll pin.
15458 — L‘ 11. Locate return spring on pedal lever.

12. Secure throttle pedal assembly and trim retainer
to bulkhead. Tighten bolts to 9 Nm (7 Ibf/ft).

13. Fit throttle cable to pedal. See Throttle cable

14. Adjust pedal, if necessary. See Adjustment,
Throttle pedal adjustment

4. Release throttle cable from clip on bulkhead.

5. Remove pin and clevis pin securing throttle

cable to pedal lever.

Release grommet from bulkhead.

. Withdraw throttle cable from engine
compartment.

No

REPAIR | 13




19

FUEL SYSTEM

TURBOCHARGER INLET HOSE

TURBOCHARGER OIL FEED PIPE

Service repair no - 19.42.11

Remove

1.

Disconnect battery.

J6215

. Slacken retaining clip and disconnect intake

hose from turbocharger.

. Slacken retaining clip and disconnect hose from

air cleaner.
If fitted, disconnect EGR modulator valve
vacuum spill pipe from inlet hose.

. Slacken retaining clip and disconnect breather

valve hose from inlet hose.
Remove inlet hose.

Service repair no - 19.42.14
Remove
1. Disconnect battery.
2. Remove exhaust front pipe. See MANIFOLD

AND EXHAUST SYSTEM, Repair, Exhaust
front pipe

A s

J6216

3. Remove banjo bolt securing oil feed pipe to
turbocharger and discard 2 joint sealing
washers.

4. Unscrew union and remove feed pipe from
cylinder block.

5. Plug connections to prevent ingress of dirt.

Refit

6. Using new joint washer, fit oil feed pipe to
cylinder block. Tighten union connector to 25

Refit

Fit inlet hose to air cleaner.

Fit cyclone breather hose to inlet hose.

If applicable, fit vacuum spill pipe to inlet hose.
Fit inlet hose to turbocharger.

Reconnect battery.

el
o oo

Nm (18 Ibf/ft).

7. Fit a new joint washer to both sides of banjo and
secure feed pipe to turbocharger. Tighten banjo
bolt to 20 Nm (15 Ibf/ft).

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

9. Check/top-up engine oil level. See SECTION
10, Maintenance, Under bonnet maintenance

10. Reconnect battery.

14 | REPAIR
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TURBOCHARGER OIL DRAIN PIPE

Service repair no - 19.42.12
Remove

1. Disconnect battery.

2. Remove exhaust front pipe. See MANIFOLD
AND EXHAUST SYSTEM, Repair, Exhaust
front pipe

0

3. Unscrew union and disconnect oil drain pipe
from cylinder block.

4. Remove 2 bolts securing oil drain pipe to
turbocharger.

5. Remove drain pipe and discard gasket.

6. Plug connections to prevent ingress of dirt.

Refit

7. Ensure mating surfaces of oil pipe, turbocharger
and engine block are clean.

8. Using new gasket, fit oil drain pipe to
turbocharger. Tighten bolts to 25 Nm (18 Ibf/ft).

9. Fit drain pipe to cylinder block and tighten union
connector to 38 Nm (28 Ibf/ft).

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

11. Check/top-up engine oil level. See SECTION
10, Maintenance, Under bonnet maintenance

12. Reconnect battery.

REPAIR | 15
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INTERCOOLER

Service repair no - 19.42.15

Remove

1.

10.

16

Disconnect battery.

J6218

Remove 2 nuts securing fan cowl to radiator top
cover.

Remove 4 bolts securing radiator top cover to
side covers.

Remove 2 bolts from both sides, securing
radiator top cover mounting brackets to bonnet
platform.

Detach radiator top cover, complete with
mounting brackets.

. Slacken retaining clip and disconnect top hose

from intercooler.

. Slacken 2 clips and disconnect bottom hose

from intercooler.
Manoeuvre intercooler upwards and remove
from vehicle.

. Check condition of foam pads fitted to top and

bottom of intercooler and renew if necessary.
Check condition of intercooler locating grommets
in radiator top cover and renew if necessary.

J6219

Refit

11. Manoeuvre intercooler into position at LH side of
radiator.

12. Carefully lower intercooler and locate bottom
lugs into radiator bottom support frame.

13. Fit bottom and top hoses to intercooler.

14. Fit radiator top cover and secure mounting
brackets to bonnet platform.

15. Secure radiator top cover to side covers.

16. Fit fan cowl to top cover.

17. Reconnect battery.

REPAIR
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EGR VALVE

EGR VALVE MODULATOR

Service repair no - 17.45.01

1rR22N

Remove

=

Disconnect multi-plug from EGR valve.

Disconnect vacuum pipe from EGR valve.

3. Remove 2 Allen screws securing EGR valve to
exhaust manifold.

4. Remove 2 bolts securing air inlet delivery tube to
EGR valve.

5. Remove EGR valve and discard gaskets.

N

6. Clean mating faces of EGR valve and exhaust
manifold.

7. Position new gaskets and fit EGR valve to
delivery tube and exhaust manifold. Tighten
bolts to 25 Nm (18 Ibf/ft).

8. Fit vacuum pipe and multi-plug to EGR valve.

Service repair no - 17.45.04

Remove

A _]J.

J6221 34

=

Disconnect multi-plug from modulator.

2. Disconnect spill pipe (green), modulator to air
cleaner hose.

3. Disconnect vacuum pipe (blue), modulator to
EGR valve.

4. Disconnect vacuum pipe (white), modulator to
brake servo pipe.

5. Unscrew 2 nuts securing modulator to flexible
mountings.

6. Remove modulator.

7. Fit modulator to flexible mountings and tighten
nuts to 8 Nm (6 Ibf/ft).

8. Fit modulator pipes, ensuring they are connected
to correct ports.

9. Connect modulator multi-plug.

REPAIR | 17




19 FUEL SYSTEM

EGR THROTTLE POSITION SENSOR EGR CONTROL UNIT
Service repair no - 17.45.08 Service repair no - 17.45.07
Remove Remove

1. Raise centre seat, or cubby box See CHASSIS
AND BODY, Repair, Cubby box to gain access
to EGR control unit harness.

1. Remove 2 screws securing throttle position
sensor mounting plate to injection pump.
2. Disconnect sensor multi-plug.

3. Remove sensor assembly. 2. Disconnect control unit multi-plug and remove
centre seat or cubby box.
Refit 3. Remove 4 screws and detach control unit from

seat or cubby box base.
4. Position sensor assembly on injection pump and

secure with screws. Refit

5. Connect multi-plug.

6. Adjust sensor See Adjustment, EGR throttle 4. Secure EGR control unit to base of centre seat
sensor or cubby box.

5. Position centre seat or cubby box and connect
control unit multi-plug.

6. Fit centre seat, or cubby box. See CHASSIS
AND BODY, Repair, Cubby box

18 | REPAIR




COOLING SYSTEM

ENGINE COOLING SYSTEM The intercooler is a separate aluminium unit, located
on the LH side of the engine compartment adjacent to

Description the radiator, sharing the same upper and lower
mountings. For details of turbo intercooling See

The complete cooling system of the 300Tdi engine FUEL SYSTEM, Description and operation,

incorporates three independent functions:- Engine Operation . The oil cooler matrix is an integral part of

(coolant) cooling; Turbo (charge air) intercooling; the radiator. Pre-formed pipes/hoses are used to link

Engine oil cooling. the components within the separate systems as

shown below.

2 10 11 12 18

26M0503 e 15

Engine cooling system
14. Heater rail

1. Radiator 15. Heater unit

2. Thermostat housing 16. Heater feed hose

3. Radiator bottom hose 17. Intercooler

4. Viscous fan 18. Air cleaner

5. Water pump 19. Air feed hose

6. Radiator top hose 20. Turbocharger

7. Heater return hose 21. Charge air supply pipe/hose
8. Coolant supply hose 22. Cooled charge air supply hose
9. By-pass hose 23. Exhaust manifold

10. Radiator bleed (purge) hose 24. Engine oil cooler

11. Bleed (purge) hose, thermostat housing 25. Feed pipe, engine oil cooler
12. 'Y’ piece ejector 26. Return pipe, engine oil cooler
13. Expansion tank 27. Oil filter

DESCRIPTION AND OPERATION 1




20  COOLING SYSTEM

ENGINE (COOLANT) COOLING

pumps coolant to the engine crankcase, cylinder head

Description

The 300Tdi engine uses a pressurised cooling system
and cross flow radiator which is supplied with coolant
from an expansion tank mounted on the RH side of
the engine compartment. A belt driven centrifugal
water pump, fitted to an auxiliary mounting assembly,

Engine coolant circulation (engine warm - thermostat open).

N A~LNE

J6226

Radiator
Thermostat/housing
Radiator bottom hose
Viscous fan

Water pump
Radiator top hose
Heater return hose
Coolant supply hose

and vehicle heater unit.

An eleven bladed fan, incorporating a viscous

coupling, is driven by an independent pulley secured
to the front cover plate. The thermostat housing,
bolted to the front of the cylinder head, is fitted with a
vent valve that purges excessive air pressure and

coolant back to the expansion tank.

10 11 12

9.
10.
11.
12.
13.
14.
15.

16.

By-pass hose

Radiator bleed (purge) hose
Thermostat housing bleed (purge) hose
'Y’ piece ejector

Expansion tank

Heater rail

Heater unit

Heater feed hose

DESCRIPTION AND OPERATION




COOLING SYSTEM

COOLANT CIRCULATION

VISCOUS FAN

Operation

When the engine is started from cold the thermostat
(2) prevents coolant circulation through the radiator by
closing off the top hose (6). During the engine warm
up period the water pump (5) circulates coolant to the
cylinders in the crankcase and through separate ports
to the cylinder head. At the rear of the cylinder head a
proportion of the flow is diverted through a heater feed
pipe (16) to the matrix of the heater unit (15). The
coolant is then carried, via a heater return rail (14) and
hoses (7), back to the water pump. The remaining
coolant flows through a by-pass hose (9) at the
thermostat housing and back to the water pump to
complete the first cycle.

When the normal engine running temperature is
reached, the thermostat opens, closing off the by-pass
hose (9). Coolant is then circulated via the top hose
(6) and through the radiator, where it is cooled and
drawn from the radiator bottom hose (3) by the water
pump (5). The coolant circulation through the
crankcase and cylinder head remains the same.

Two bleed pipes (10) and (11) help control the system
pressure by purging excess air and coolant to the
expansion tank via the "Y’piece ejector (12).

Description

The viscous drive unit for the engine cooling fan,
provides a means of controlling the speed of the fan
relative to the running temperature of the engine. The
viscous unit is a type of fluid coupling, which drives
the fan blades by means of 'silicone fluid'.

1. Input (drive) member
2. Output (driven) member
3. Sensing mechanism (bi-metal coil)

The fan drive has to be engaged only periodically,
between 5% and 10%, during normal operating
conditions, because the engine is cooled by ram air
for most of the time.

DESCRIPTION AND OPERATION 3




20  COOLING SYSTEM

Operation

To engage and disengage the fan drive the bi-metal
coil senses air temperature behind the radiator. When
a pre-determined temperature is reached, the coil
opens a valve (5) which allows fluid to enter the drive
area and, due to centrifugal force, circulates to the
annular drive area.

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

7

6
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Viscous unit disengaged (engine at normal
running temperature)

Input (drive) member

Output (driven) member

Running clearance

Pump plate

Valve (closed)

Sensing mechanism (bi-metal coil)
Fluid seal

Bearing, input member

Fluid chamber

Fluid reservoir

CooNok~wWNE

=

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

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

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

Viscous unit engaged (hot running temperature)

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

4 DESCRIPTION AND OPERATION




COOLING SYSTEM

DRAIN AND REFILL COOLING SYSTEM Refill

Service repair no - 26.10.01 CAUTION: It is important that the correct
procedure is followed when refilling or

Draining topping up the cooling system to avoid

trapping air in the system.
WARNING: DO NOT remove caps or plugs

when the engine is hot. The cooling 7. Fill cooling system with 50% - 50% of
system is pressurised and personal water/anti-freeze mixture See LUBRICANTS,
scalding could result. FLUIDS AND CAPACITIES, Information,

Recommended lubricants and fluids

8. Fill through expansion tank until radiator is full,
with level in expansion tank the same as
radiator.

NOTE: Care should be taken to avoid

A excess coolant spillage.

1. Remove expansion tank filler cap.

2. Position a clean container under radiator if
coolant is to be reused.

3. Disconnect radiator bottom hose and allow

coolant to drain. 9. Fit plastic plug in radiator.

10. Add a further 1 litre (1.76 pints) of coolant into
expansion tank and allow to settle.

11. Refit expansion tank cap and thermostat
housing plug.

12. Run engine at idle speed for 5 minutes.

13. Switch off engine and allow to cool.

14. Check that coolant in expansion tank is level
with top of indicator post. Top up if necessary.

NOTE: A chassis undertray may be fitted

on some vehicle derivatives to conform to

legal requirements. When under chassis
remove and refit procedures are required, it may
be necessary to remove the undertray and/or
integral access panels. See CHASSIS AND BODY,
Repair, Front undertray or See CHASSIS AND
BODY, Repair, Rear undertray

4. When expansion tank has emptied remove
thermostat housing plug to assist drainage.

5. Similarly when coolant is below top of radiator,
remove radiator plug.

6. Fit radiator bottom hose and fully tighten hose
clip.

ADJUSTMENT 1




COOLING SYSTEM

VISCOUS COUPLING AND FAN

Service repair no - 26.25.19 - Viscous coupling
Service repair no - 26.25.05 - Fan

Remove

NOTE: The viscous coupling has a LH

A thread.

1. Disconnect battery.

2. Using special pulley restraining tool LRT-12-094
and special spanner LRT-12-093 unscrew
viscous coupling from pulley hub adaptor thread.

LRT-12-094

3. Remove viscous coupling and fan from vehicle.

NOTE: If air conditioning is fitted, the fan
cowl will also need removing, See Fan
cowl! , with the viscous fan unit.

4. If required, remove 4 screws and release
viscous unit from fan blade.

Refit
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Fit viscous unit to fan blades.

If applicable, fit fan cowl. See Fan cowl!
Carefully position viscous coupling and fit onto
pulley hub adaptor thread.

Using special pulley retaining tool, spanner and
a suitable torque wrench, tighten assembly to 45
Nm (33 Ibf/ft).

REPAIR 1
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COOLING SYSTEM

FAN COWL

Service repair no - 26.25.11

Remove

1.
2.

3.

4,

o

Disconnect battery.
Drain coolant. See Adjustment, Drain and
refill cooling system.

Slacken retaining clips and remove radiator top
hose.

Slacken retaining clip and remove top hose from
intercooler.

NOTE: On vehicles fitted with EGR system,
remove complete intercooler top hose
assembly.

Remove viscous coupling and fan

See Viscous coupling and fan.

Remove 2 nuts securing top of fan cowl.
Release expansion tank hose from clips at base
of fan cowl.

Lift and remove cowl .

NOTE: On vehicles fitted with air
conditioning, it will be necessary to
remove the cowl and viscous fan unit

together to enable clearance of the compressor.

Refit

11.
12.
13.
14.
15.

16.

Position fan cowl.

Fit viscous fan unit. See Viscous coupling
and fan

Fit expansion tank hose into fan cowl clips.
Secure top of fan cowl to radiator top cover.

Fit intercooler top hose.

Fit radiator top hose.

Refill cooling system. See Adjustment, Drain
and refill cooling system

Reconnect battery.

FAN PULLEY

Service repair no - 26.25.04.

Remove

1.
2.

3.

4

4,

Refit

5.

6.

7.

Disconnect battery.

Remove viscous fan unit. See Viscous
coupling and fan

Remove drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt

®©
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513472 (9)

Unscrew 4 bolts and remove pulley from adaptor
boss.

Fit fan pulley to adaptor boss. Tighten bolts to 25
Nm (18 Ibf/ft).

Fit drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt

Fit viscous fan unit. See Viscous coupling
and fan

Reconnect battery.

REPAIR




COOLING SYSTEM

WATER PUMP

Service repair no - 26.50.01

Remove

1.
2.

s w

~

10.
11.

12.

13.

14.

Disconnect battery.

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

Remove radiator top hose.

Remove intercooler top hose.

. Slacken water pump and power steering pump

pulley retaining bolts.

Remove drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt

Unscrew flange nut and remove belt tensioner.
Remove oil filler cap and remove rocker cover
insulation.

. Slacken retaining clip and disconnect hose at

heater rail.

Unscrew 3 bolts and remove water pump pulley.

Unscrew 3 bolts and remove power steering
pump pulley.

Remove 8 bolts securing water pump, noting
location of 3 through bolts into cylinder block.
Withdraw pump and gasket from auxiliary
mounting bracket.

Clean all gasket material from mating faces.

Refit

15.

16.
17.

18.
19.
20.
21.
22,
23.
24,

25,

Using new gasket, fit water pump to mounting
bracket. Tighten bolts to 25 Nm (18 Ibf/ft).

Fit power steering pump pulley.

Fit water pump pulley. Tighten bolts of both
pulleys to 25 Nm (18 Ibf/ft).

Fit drive belt. See ELECTRICAL, Repair,
Auxiliary drive belt

Fit hose at heater rail.

Fit rocker cover insulation and oil filler cap.

Fit drive belt tensioner. Tighten retaining nut to
45 Nm (33 Ibf/ft).

Fit intercooler top hose.

Fit radiator top hose.

Refill cooling system. See Adjustment, Drain
and refill cooling system

Reconnect battery.

REPAIR 3
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COOLING SYSTEM

AUXILIARY MOUNTING BRACKET AND GASKET

Service repair no - 26.50.04

Remove
1. Disconnect battery.
2. Drain cooling system See Adjustment, Drain
and refill cooling system .
3. Remove radiator top hose.
4. Remove intercooler top hose.
5. Remove viscous fan unit. See Viscous
coupling and fan
6. Remove fan cowl. See Fan cow!
7. Slacken power steering pump pulley retaining
bolts.
8. Remove drive belt. See ELECTRICAL, Repair,
Auxiliary Drive belt
9. Unscrew 3 bolts and remove power steering
pump pulley.
10. Remove 4 bolts securing power steering pump
mounting bracket.
11. Lower pump and bracket. Do not disconnect fluid
pipes.
12. Remove generator. See ELECTRICAL, Repair,
Generator
13. Unscrew retaining nut and remove drive belt
tensioner.
14. Release hose clip from bracket above water

pump.

15.

16.

17.

18.

19.

Refit

20.

21.

22,

23.

24,

25.
26.

27.

Disconnect bottom hose/heater return hose at
water pump and heater rail.

Disconnect by-pass hose from water pump and
thermostat housing.

Remove 5 bolts (one with nut) and single
retaining nut, securing auxiliary mounting
bracket to cylinder block.

Withdraw mounting bracket, complete with water
pump.

Remove gasket and clean mating faces.

Using 2 slave studs, fit new gasket.

NOTE: All fixing bolts and nuts should be
tightened to 25 Nm (18 Ibf/ft) unless
otherwise stated.

Locate mounting bracket, complete with water
pump on slave studs and secure with 4 other
fixings.

Remove slave studs and fit remaining bolts/nuts.
Fit by-pass hose to thermostat housing and
water pump.

Fit bottom hose/heater return hose to water
pump and heater rail.

Fit heater hose clip to mounting bracket.

Fit drive belt tensioner. Tighten nut to 45 Nm (33
Ibf/ft).

Fit generator. See ELECTRICAL, Repair,
Generator Do not fit drive belt at this stage.

REPAIR




