Range rover classic wiring diagram

The British Standards institution BSI creates and maintains standards for British industries, one
of which is colour coding automotive wire insulation based upon the use of the wire. This is a
great help to those of us maintaining our own British cars allowing us to glance at a wire and
know what it is being used for. This standard is periodically updated as vehicles become more
complex with more colour combinations used and in some cases the uses are changed for a
colour combination. Colour code tables for BS-AU7a revision and newer are commonly
available on the net. What I am trying to document is colour uses for 's and earlier British cars.
Series III Land Rovers have a more complicated wiring system using additional coloured wires,
but most of the uses remain the same as called out in this page. Additionally, replacement wire
harness manufacturers have to pick a version of the standard for building their looms and the
version they use may be newer than what your vehicle was originally built to so some insulation
colours might not match what your vehicle had from the factory. I have added some newer
standard codes for accessories that might be added to a series Land Rover, such as rear fog
lamps, a rear window wiper and washer, driving lamps, radio and electric fan. In general solid
colours go from the power source to a switch and a stripped wire goes from the switch to the
switched electrical component. If you have a newer vehicle with more a more complicated
electrical system here is a link to a chart that covers newer vehicles as outlines in a newer
version of the colour code. Please note that Land Rovers built to military specifications use a
different wire colour code. Source for colour coded wires, wire harnesses, connectors and tools
in the US: British Wiring. Ignition switch controlled wiring for auxiliary devices, switched 12V to
individual wiper motors, to brake lite switch, flashers, etc. Switches to map light, under bonnet
light, glove box light and boot lamp when fed direct from battery fuse. Tail lights, instrument
lights, parking lights and side markers. Generator connections wired through the ignition switch
and electric overdrive wiring. Note that this is an abreviated list showing colours most likely
encountered on a Series Land Rover and circuits a Series Land Rover owner is likely to add to
their vehcle. Here is a link to a colour code chart that covers newer vehicles with more
electronics. Flasher units have to be connected to the turn signal switch circuit in a certain way
and are marked in a way that is far from obvious. So here are the markings and where they go
for a 3 prong flasher unit. The same code works for the 2 pin flasher as well. Sometimes you
might purchase a replacement headlamp socket from a company that provides pig tail leads
that do not follow ther British standard and you need to figure out which circuit each lead needs
to be connected to. If you would like to discuss any of the contents, or just say hi, please feel
free to. Relay to radiator fan motor, windscreen wiper switch to single speed wiper motor.
Heater switch to slow speed on heater motor or for single speed motor. Light green. Fog light
switch to fog light or front fog light fuse to fog lights. Ignition circuit, no additional switches, not
fused. Dynamo 'D' to voltage regulator 'D', Voltage regulator 'D' to gen. All rights reserved. In
the s, demand for all-wheel drive vehicles increased significantly, and Land Rover was at the
forefront of a new emerging market segment. In an attempt to find the best solution to the
problem, Rover engineers sat down to develop a vehicle that would combine the comfort and
driving performance of a family car with the Land Rover off-road capabilities. The result of their
work was a Range Rover , launched in The famous design of this model has reached a unique
level of recognition, being exhibited at the Louvre Galler y in Paris. However, the advantages of
the car significantly went beyond comfort and attractive appearance, while maintaining the
unique qualities of off-road driving. Currently, the prestige of the department is still very high. In
it was updated for the last time. It is offered with three types of engine - V-shaped 8-cylinder
displacement of 4. Adobe Acrobat Document Range Rover L Workshop Manual. Range Rover
Workshop Manual from Adobe Acrobat Document 5. Range Rover Electronic Circuit Diagrams.
Adobe Acrobat Document 6. History of Range Rover Cars. This manual covers vehicles from
model year H This workshop manual covers vehicles from References to the left or right hand
side in the manual model year onwards. Amendments and additional are made when viewing
the vehicle from the rear. Amendments and additions water pump end of the engine is referred
to as the will be identified by the addition of a dated footer front. To reduce repetition, some
operations covered in this This Workshop Manual is designed to assist skilled Manual do not
include reference to testing the vehicle technicians in the efficient repair and maintenance of
after repair. Land Rover vehicles. It is essential that work is inspected and tested after
Individuals who undertake their own repairs completion and if necessary a road test of the
vehicle should have some skill and training, and limit is carried out particularly where safety
related items repairs to components which could not affect the are concerned. When
replacement parts are required it is essential that Land Rover parts are used. In certain
territories, legislation prohibits the fitting of parts not to the vehicle manufacturer's
specification. Locking devices, where specified, must be avoid damage to components. If the
efficiency of a locking device is impaired during removal it must be replaced with a new one.

These which make a job easier or gives helpful fasteners are specified in the Workshop Manual.
It is specification. Alternative unit equivalents, shown in also advisable to keep all substances
away from open brackets following the dimensions, have been wounds. These substances
among others include converted from the original specification. It also outlines the other areas
of risk which must not A operation requiring fuel to be drained from the fuel tank, the following
procedure must be ignored. This information is issued for basic guidance only, and 1. Allow
sufficient time for the fuel to cool, thus in any case of doubt, appropriate enquiries should be
avoiding contact with hot fuels. Vent the system by removing the fuel filler cap in a well
ventilated area. Refit the filler cap until the Fuel vapour is highly flammable and in confined
commencement of fuel drainage. Fuel transfer When fuel evaporates it produces times its own
volume in vapour, which when diluted with air WARNING: Fuel must not be extracted or
becomes a readily ignitable mixture. The vapour is heavier than air and will always fall to the
lowest level. A drained from any vehicle while it is standing over a pit. It can readily be
distributed throughout a workshop by air current, consequently, even a small spillage of fuel
The transfer of fuel from the vehicle fuel tank must be is very dangerous. Fuel tank removal.
Under no circumstances should a repair to any tank be attempted. 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. Many '0' ring seals, flexible pipes and other similar WARNING:
Prolonged and repeated items which appear to be natural rubber are made of synthetic
materials called Fluoroelastomers. Under A contact with engine or motor oil will result in the
removal of natural fats from the normal operating conditions this material is safe, and skin,
leading to dryness, irritation and dermatitis. However, if the material is damaged by fire or
excessive heat, it can Used engine oil contains potentially harmful break down and produce
highly corrosive Hydrofluoric contaminants which may cause skin cancer. Should the material
be in a burnt or overheated facilities should be provided. Decontaminate and dispose of the
gloves immediately Handling precautions after use. Avoid prolonged and repeated contact with
oils, If skin contact does occur, remove any contaminated particularly used engine oils. Wear
protective clothing, including impervious without delay. In the meantime, wash the affected
gloves where applicable. Do not put oily rags in pockets. Avoid contaminating clothes,
particularly underwear, with oil. Overalls must be cleaned regularly. Discard unwashable
clothing and oil impregnated footwear. First aid treatment must be obtained immediately for
open cuts and wounds. A number of branded products are recommended in 7. Use barrier
creams, before each work period, to this manual for use during maintenance and repair help the
removal of oil from the skin. Preparations containing lanolin replace the and natural skin oils
which have been removed. Do not use gasoline, kerosene, diesel fuel, petrol, thinners or
solvents for washing the skin. They should be available locally from garage If skin disorders
develop, obtain medical advice. If there is any problem obtaining Where practicable, degrease
components prior supplies, contact the following company for advice to handling. Dispose of
used oil through authorised waste disposal contractors. If in doubt contact your Local Authority
for advice on disposal facilities. They are essential if service operations are Land Rover will not
accept liability for death, personal to be carried out efficiently, and safely. Where special injury,
or damage to property which may occur as a tools are specified, only these tools should be
used direct result of the fitting of non-approved conversions to avoid the possibility of personal
injury or to the vehicle. Also the amount of time which they save can be considerable. The user
is therefore assured that the tool is necessary and that it multi-purpose on and off road use and
have very will perform accurately, efficiently and safely. Special tools bulletins will be issued
periodically giving Replacement tyres must be of the make and sizes details of new tools as
they are introduced. All orders and enquiries from the United Kingdom should be sent direct to
V. Overseas orders should be placed with the local V. Churchill distributor, where one exists.
England, NN11 4NF. Particular attention must be given to the steering column, engine water
pipes, hose clips and ignition The tools recommended in this Workshop Manual are coil clamp.
For the specification of a particular vehicle purchasers should consult their Dealer The
Manufacturer reserve the right to vary their specifications with or without notice, and at such
times COPYRIGHT and in such manner as they think fit. All rights reserved. No part of this
publication may be produced, stored in a retrieval system or transmitted Whilst every effort is
made to ensure the accuracy of in any form, electronic, mechanical, recording or other the
particulars contained in this Manual, neither the means without prior written permission of Land
Rover. Manufacturer or Dealer, by whom this Manual is supplied, shall in any circumstances be
held liable for any inaccuracy or the consequences thereof. The following instructions must be
carried out before The jack provided with the vehicle is only intended to raising the vehicle off

the ground. Do NOT use the jack for any other purpose. Refer to 1. Use a solid level ground
surface. Owner's Manual for vehicle jack location points and 2. Apply parking brake. Never work
under a vehicle supported by 3. Select 'P' or 1st gear in main gearbox. Select Low range in
transfer gearbox. Body structure Bumpers Raise the front of the vehicle Fuel lines Brake lines 1.
Position cup of hydraulic arm under differential Front radius arms casing. J central to the axle.
Care should be taken Fuel tank when raising the front road wheels off the Engine sump ground
as the rear axle has less sway stiffness. Gearbox bell housing. Position an axle stand under
right hand axle tube, carefully lower jack until axle sits securely Viscous coupling on both axle
stands, remove trolley jack. Before commencing work on underside of The front and rear axles
cannot be driven vehicle re-check security of vehicle on stands. This 5. Reverse procedure
when removing vehicle from eliminates the need for differential lock by stands. Position cup of
hydraulic arm under differential casing. A individual wheels with vehicle supported on floor
jacks or stands. Raise vehicle to enable axle stands to be installed under left and right hand
axle tubes. Four wheel dynamometers 3. Lower jack until axle sits securely on axle stands,
remove trolley jack. Provided that front and rear dynamometer rollers are 4. Before commencing
work on underside of rotating at identical speeds and that normal workshop vehicle re-check
security of vehicle on stands. Reverse procedure when removing vehicle from restriction during
testing except any that may apply to stands. Use only a 'drive on' type ramp which supports
vehicle If brake testing on a single axle rig is necessary it by its own road wheels. If a
'wheel-free' condition is must be carried out with propeller shaft to rear axle required, use a
'drive on' ramp incorporating a removed, AND neutral selected in BOTH main 'wheel-free'
system that supports under axle casings. When checking brakes, Alternatively, place vehicle on
a firm, flat floor and 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. 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. J wheel
dynamometer disconnect the valve relay. See Electrical Trouble Shooting Manual. Normal
braking will be available. Provided that front and rear rollers are rotating at identical speeds and
that normal workshop safety standards are applied, there is no speed restriction 3. Secure tow
rope, chain or cable to towing eye. Release the parking brake. Greater pedal pressure will be
required to apply the brakes, the steering system will require NOTE: ABS will not function on a
two 6 wheel dynamometer. The ABS light will illuminate during testing. Normal braking greater
effort to turn the front road wheels. The vehicle tow connection should be used only in normal
road conditions, 'snatch' recovery will be available. Mark propeller shaft drive flanges at transfer
gearbox and axles with identification lines to enable the propeller shaft to be refitted in its
original position. Remove the propeller shaft fixings, remove the shaft from the vehicle. If the
front axle is to be trailed turn ignition key to four-wheel drive. The following towing position '1'
to release steering lock. DO NOT use the steering operating steering and brakes. Turn ignition
key turn to position '1' to release steering lock. Select neutral in main gearbox and transfer
gearbox. Lashing eyes are provided on front and rear of the WARNING: Hydrogen and oxygen
gases chassis side members, to facilitate the securing of the vehicle to a trailer or other means
of transportation. A are produced during normal battery operation. When charging or using a
battery in not be used as lashing points. Install vehicle on trailer and apply park brake. Select
neutral in main gearbox. Selecting 'N' will prevent Keep out of reach of children. Batteries
contain damage to parking pawl of the automatic gearbox. 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. Connect one end of second jumper
cable to negative terminal of booster battery. Keep jumper lead away from moving parts,
pulleys, drive belts and fan blade assembly. If booster battery is installed in another vehicle,
start engine and allow to idle. Start engine of vehicle with discharged battery, following starting
procedure in Owners' Manual. Failing to follow this instruction could result in irrepairable
damage to catalysts. Remove negative - jumper cable from the engine and then terminal of
booster battery. Across flats bolt size AF Low tension I. BS Newton metres torque Nm Carbon
monoxide CO Number No. Degree angle deg or 0 Outside diameter 0. Degree temperature deg or
0 Part number Part No. Diameter dia. Fluid ounce fl oz Ratio : Foot pounds torque Ibfft
Reference ref. High tension electrical H. Square centimetres cm 2 Internal diameter 1. Square
inches in 2 Inches of mercury in. Hg Standard wire gauge s. Kilogramme force kgf Third 3rd
Kilogramme mass. The Vehicle Identification Number and the recommended maximum vehicle
weights are stamped on a plate located under the bonnet [hood] riveted to the front of the
engine compartment. Month of manufacture C. Maximum vehicle weight JM D. Maximum road

weight-front axle E. Maximum road weight-rear axle F. VIN 17 digits. The vehicle identification
number identifies the A. Build date Australia. Type approval manufacturer, model range, wheel
base, body type, B. VIN 17 digits engine, steering, transmission, model year and place C.
Maximum permitted laden weight for vehicle of manufacture. The following example shows the
D. Maximum vehicle and trailer weight coding process. Maximum road weight-front axle F.
Vehicle identification number VIN An adhesive label containing the Vehicle Identification
Number, date of manufacture and gross axle weight ratings is fixed to the lock face of the front
left hand door. The information includes wheel and tyre sizes and tyre pressures at gross axle
weight ratings. Stamped on the right hand side chassis forward of rear wheel. Key to vehicle
identification label. Federal USA vehicle identification number A. Month and year of
manufacture B. Gross vehicle weight rating C. Gross axle weight rating for front axle D. Gross
axle weight rating for rear axle E. Vehicle identification number 17 digits F. Vehicle identification
number - bar code. Stamped on a plate rivetted to the upper left hand 'A' - post, visible through
the front screen of the vehicle. Engine serial number - V8i engine Stamped on a cast pad on the
bottom right hand side of the gearbox. Stamped on a cast pad on the cylinder block, between
numbers 3 and 5 cylinders. Engines are identified by the prefix: Stamped on a plate riveted to
the bottom left hand side of the gearbox casing. Stamped on a plate attached to the gearbox
casing, Stamped on the top of the left hand axle tubes. These are further divided into the
following to expand the diagnostic abilities of the dealer sub-sections which appear at the foot
of each page: workshop. This repair manual is produced with Description and operation.
Testbook in mind. Fault diagnosis. Features of Testbook include: - Fully upgradable
Adjustment. Structured diagnostics to Repair. Touch screen operation. Direct print out of
screen information and test results. Specifications, Torque. Service tools. 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 V8i drive belt. Sections that contain
derivatives such as engines are further separated into within that section. Where this occurs the
American word is placed inside brackets. For example: bonnet [hood], The Electrical
Troubleshooting Manual is a separate wing [fender], ramp [hoist]. It provides circuit diagrams,
system diagnosis flow charts, electrical component location tables, electrical component
location views, and circuit operation details. Type 3. Overhead by push-rod Compression ratio
8. Overhead by push-rod Maximum power: - 8. Type 4. Crankshaft Main journal diameter
Connecting rods Type Horizontally split big-end, plain small-end Length between centres Piston
pins Length Pistons Clearance in bore, measured at bottom of skirt at right angles to piston pin
0. Hepworth and Grandage Oil control ring width 3. Tappets Hydraulic self-adjusting. Valves
Length: Inlet Type Direct injection, turbocharged, intercooled Number of cylinders 4 Bore 90,47
mm Stroke 97,00 mm Capacity Crankshaft Main bearing journal diameter 63, - 63, mm Regrind
dimensions 63, - 63, mm Use 0. Main bearings Number and type 5 halved shells with oil grooves
Diametrical clearance 0, - 0, mm. Connecting rods Length between centres ,38 - ,43 mm
Diametrical clearance big-end bearings 0, - 0, mm End float on crankpin 0,15 - 0, mm. Pistons
Type Aluminium alloy, combustion chamber in crown Skirt diametrical clearance at right angle
to gudgeon pin 0, - 0,05 mm Maximum height above combustion face 0,8 mm. Gudgeon pins
Type Floating Fit in piston Hand push fit Diameter 30, - 30, mm Clearance in connecting rod 0, 0, mm. Piston rings Type: - Top Barrel edge, chrome plated - Second Taper faced - Oil control
Expander and rails Gap in bore: - Top 0,40 - 0,60 mm - Second 0,30 - 0,50 mm - Oil control 0,3 0,6 mm Clearance in piston grooves: - Top 0, - 0, mm - Second 0,05 - 0,08 mm - Oil control 0,05 0,08 mm. Camshaft Drive 30 mm 1. Valves Tappet clearance: - Inlet and exhaust.. System Wet
sump, pressure fed Pressure, engine warm at normal operating speeds 1. Fuel pressure
regulator Make and type Lucas 8RV. Fuel temperature sensor Make and type Lucas 6TT. Coolant
temperature sensor Make and type Lucas 3TT. Throttle potentiometer Make and type Lucas SA.
Lambda sensor - catalyst vehicles Make and type Lucas 3LS. Paper element type Turbocharger
Garrett T Type Pressurized system with cross- flow radiator and remote header tank, thermostat
control, pump and fan assisted Type of pump Centrifugal Thermostat System type Pressurised,
spill return, thermostatically controlled water and anti freeze mixture. Pump assisted thermo
syphon. Coolant radiator combined with oil cooler and turbo intercooler. Cooling fan 11 blade
axial flow mm diameter. Viscous coupling. Pump type Centrifugal, impeller, belt driven. Transfer
gearbox ratios High 1. Manual gearbox Type R S speed, single helical constant mesh with
synchromesh on all forward gears. Manual gearbox ratios: 5th 0. Overall ratio final drive : High
transfer Low transfer 5th 3. Automatic gearbox ratios 4th 0. Overall ratio final drive : High
transfer Low transfer 4th 3. Note: The speeds given in the above chart are approximate and only
intended as a guide. Maximum shift changes should take place within these tolerance
parameters. Rear axle Type Spiral bevel, fully floating shafts Ratio 3. Front axle Type Spiral

bevel, enclosed constant velocity joints, fully floating shafts Ratio 3. Steering geometry Steering
wheel diameter Type: - Coil spring suspension Coil springs controlled by telescopic dampers
front and rear. Front Lateral location of axle by Panhard rod, and longitudinal location by two
radius arms. Lateral location of axle by a centrally positioned 'A' frame bolted at the apex to a
ball joint mounting. Coil spring suspension: A levelling unit is positioned between the ball joint
and upper cross member. Longitudinal location of axle by two tubular trailing links. Type
Telescopic, double-acting non-adjustable Bore diameter Front service brake Type Outboard
discs with four piston calipers Operation Hydraulic, servo assisted self-adjusting Pad material
Ferodo non asbestos. Rear service brake Type Outboard discs with two piston calipers
Operation Hydraulic, servo assisted, self-adjusting Pad material Ferodo non asbestos. Parking
brake Type Mechanical-cable operated drum brake on the rear of the transfer gearbox output
shaft Lining material Non asbestos. Type and size Alloy 7. System 12 volt, negative ground.
Fuses Type Autofuse blade type blow ratings to suit individual circuits. When loading a vehicle
to its maximum Gross Vehicle Weight , consideration must be taken of the vehicle kerb weight
and the distribution of the payload to ensure that axle loadings do not exceed the permitted
maximum values. It is the customer's responsibility to limit the vehicle's payload in an
appropriate manner such that neither maximum axle loads nor Gross Vehicle Weight are
exceeded. This figure is liable to vary according to legal requirements in certain countries.
Maximum roof rack load including weight of rack 75 kg must be included in total vehicle weight.
Overall length Pressures: Check Normal on and off-road use. Off-road 'emergency' soft use with
tyres cold All speeds and loads maximum speed of 40 kph 25 mph. The pressure of tyres must
be increased be 0. Normal operating pressures should be restored as soon as reasonable road
conditions or hard ground is reached. After any usage off the road, tyres and wheels should be
inspected for damage particularly if high cruising speeds are subsequently to be used. Towing:
When the vehicle is used for towing, the reduced rear tyre pressures for extra ride comfort are
not applicable. Cylinder Numbers Left bank Right bank Valve Timing Inlet Exhaust Opens.
Clockwise Air gap 0. Part number Lucas Rover 8. Centrifugal Advance Decelerating
check-vacuum hose disconnected Distributor rpm decelerating speeds. Fuel 8. Type 2. Timing
marks: Valve timing - manual Slot for pin in flywheel and TDC mark on front pulley Valve timing
- automatic Slot for pin in ring gear, access through rear engine plate. TDC mark on front pulley.
Injection timing Dial gauge inserted into pump Tappet clearances - inlet and exhaust 0,20 mm
cold. Tamper proof sealing on flight speed and fuel adjustment screws. Constant volume
delivery valves. GST start up excess fuel control. Throttle position sensor for EGR. Back
leakage rate Atmospheres: - New nozzle 7 seconds - Original nozzle 5 seconds. Whenever
possible use a ramp or pit when working beneath vehicle, in preference to The suggestions,
cautions and warnings in the jacking. Chock wheels as well as applying section are intended to
serve as reminders for parking brake. A removing fuel system components. Shop equipment,
shop environment, and the use 2. Never rely on a jack alone to support vehicle. It is your 3.
Ensure that a suitable form of fire extinguisher is responsibility to know and comply with such
conveniently located. Check that any lifting equipment used has adequate capacity and is fully
serviceable. Disconnect negative grounded terminal of vehicle battery. Always fit covers to
protect wings before commencing work in engine compartment. A air conditioning refrigeration
system, unless trained and instructed to do so. A refrigerant is used which can cause blindness
if 2. Cover seats and carpets, wear clean overalls allowed to contact eyes. Ensure that adequate
ventilation is provided 3. Avoid spilling hydraulic fluid or battery acid on when volatile
degreasing agents are being used. Wash off with water immediately if 7. Do not apply heat in an
attempt to free stiff nuts this occurs. Use Polythene sheets to protect or fittings; as well as
causing damage to carpets and seats. Always use a recommended Service Tool, or a electronic
equipment and brake linings from satisfactory equivalent, where specified. Protect temporarily
exposed screw threads by replacing nuts or fitting plastic caps. Before removing a component,
clean it and its 1. Never inspect a component for wear or surrounding areas as thoroughly as
possible. Blank off any openings exposed by component a slight smear of grease can conceal
an incipient removal, using greaseproof paper and masking failure. When a component is to be
checked 3. Immediately seal fuel, oil or hydraulic lines when dimensionally against figures
quoted for it, use separated, using plastic caps or plugs, to correct equipment surface plates,
micrometers, prevent loss of fluid and entry of dirt. Close open ends of oilways, exposed by
Makeshift checking equipment can be component removal, with tapered hardwood dangerous.
Reject a component if its dimensions are outside 5. Immediately a component is removed, place
it in limits quoted, or if damage is apparent. A part a suitable container; use a separate
container for may, however, be refitted if its critical dimension each component and its
associated parts. Before dismantling a component, clean it 4. Use 'Plastigauge' 12 Type PG-1
for checking thoroughly with a recommended cleaning agent; bearing surface clearances.

Directions for its check that agent is suitable for all materials of use, and a scale giving bearing
clearances in component. Clean bench and provide marking materials, labels, containers and
locking wire before dismantling a component. 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. Blowout 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. Wire labels on to all parts which are to be
renewed, and to parts requiring further inspection before being passed for reassembly; place
these parts in separate containers from those containing parts for rebuild. Do not discard a part
due for renewal until after comparing it with a new part, to ensure that its correct replacement
has been obtained. If one bearing assembly of a pair shows an imperfection it is generally
advisable to replace CAUTION: Never refit a ball or roller both with new bearings; an exception
could be bearing without first ensuring that it is in a made if the faulty bearing had covered a
low fully serviceable condition. Remove all traces of lubricant from bearing 9. When fitting
bearing to shaft, apply force only to under inspection by washing in a suitable inner ring of
bearing, and only to outer ring when degreaser; maintain absolute cleanliness fitting into
housing. Refer to ST1 M. Inspect visually for markings of any form on. 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. In the case of grease lubricated
bearings e. Lubricate bearing generously with lubricant hub bearings fill space between bearing
and appropriate to installation. Inspect shaft and bearing housing for before fitting seal. Always
mark components of separable bearings movement has taken place between bearing and e.
This is particularly to be expected if ensure correct reassembly. Never fit new rollers related
markings were found in operation 2. Ensure that shaft and housing are clean and free bearing
assembly. NOTE: Ensure that the seal running track 6 is free from pits, scores, corrosion and
general damage prior to fitting replacement seal. Always fit new oil seals when rebuilding an
assembly. Carefully examine seal before fitting to ensure that it is clean and undamaged. Coat
the sealing lips with clean grease; pack dust excluder seals with grease, and heavily grease
duplex seals in cavity between sealing lips. STlM 4. Ensure that seal spring, if provided, is
correctly fitted. Place lip of seal towards fluid to be sealed and slide into position on shaft,
using fitting sleeve 7. If correct service tool is not available, use a when possible to protect
sealing lip from damage suitable drift approximately OAmm 0. If fitting smaller than outside
diameter of seal. 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 6 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. 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. Always use correct gaskets where they
are 1. Before removing any brake or power steering specified. Use jointing compound only
when them as thoroughly as possible. Otherwise fit joints dry. Obtain appropriate plugs or caps
before 3. When jointing compound is used, apply in a thin detaching hose end fittings, so that
ports can be uniform film to metal surfaces; take great care to immediately covered to exclude
dirt. Clean hose externally and blow through with tapped holes. Examine carefully for cracks,
separation 4. Remove all traces of old jointing materials prior of plies, security of end fittings
and external to reassembly. Do not use a tool which could damage. Reject any hose found
faulty. When refitting hose, ensure that no unnecessary 5. Inspect joint faces for scratches or
burrs and bends are introduced, and that hose is not remove with a fine file or oil stone; do not
allow twisted before or during tightening of union nuts. Containers for hydraulic fluid must be
kept enclosed parts. Blowout any pipes, channels or crevices with 6. Do not store brake fluid in
an unsealed compressed air, fit new '0' rings or seals container. It will absorb water, and fluid in
this displaced by air blast. 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. If any of one
face or on one of the flats of the hexagon with the strength grade symbol 8, 12 or A new 2. A
clock face system is used as an alternative hose must be fitted if separation is evident. 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. A dot is 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. In addition to marks to identify the manufacture, the head is also marked
with symbols to indicate the strength grade, e. Remove burrs from edges of keyways with a fine
3. Zinc plated ISO metric bolts and nuts are file and clean thoroughly before attempting to
chromate passivated, a gold-bronze colour. Clean and inspect key closely; keys are suitable for
refitting only if indistinguishable from new, as any indentation may indicate the onset of wear.
Fit new washers in all places where they are used. Always fit a new tab washer. Ensure that the
new tab washer is of the same STM design as that replaced. Fit new split pins throughout when
replacing any 1. See below for thread identification. Always fit split pins where cotter pins were
2. Damaged threads must always be discarded. Do not substitute spring Cleaning up threads
with a die or tap impairs the washers: there is always a good reason for the strength and
closeness of fit of the threads and use of a split pin. All split pins should be fitted as shown
unless 3. Always ensure that replacement bolts are at otherwise stated. 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. To check or re-tighten a bolt or
screw to a specified torque value first loosen a quarter of a STM turn, then re-tighten to the
correct value. When tightening a slotted or castellated nut 1. Bolts never loosen it back to insert
split pin or locking A circular recess is stamped in the upper surface wire except in those
recommended cases where of the bolt head. If difficulty is 2. Nuts experienced, alternative
washers or nuts should A continuous line of circles is indented on one of be selected, or
washer thickness reduced. Where self-locking nuts have been removed it is the nut. Studs,
Brake Rods, etc. The component is reduced to the core diameter for a short length at its
extremity. NOTE: Where bearing pre-load is involved nuts should be tightened in accordance 1
with special instructions. 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. Seat slides Door lock striker. Engine cooling Use an ethylene glycol based
anti-freeze containing no methanol system with non-phosphate corrosion inhibitors suitable for
use in aluminium engines to ensure the protection of the cooling system against frost and
corrosion in all seasons. Battery lugs, Petroleum jelly. 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. They must A 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. The following capacity figures are approximate and
provided as a guide only. Refer to Section 10 for correct checking procedure for oil levels.
Capacities approx. Also, anti-freeze content should not exceed 60"10 as this will greatly reduce
the cooling effect of the coolant. Vehicles equipped with catalytic converter are designed to use
ONLY unleaded fuel. Unleaded fuel must be used for the emission control system to operate
properly. Its use will also reduce spark plug fouling, exhaust system corrosion and engine oil
deterioration. Using fuel that contains lead will result in damage to the emission control system
and could result in loss of warranty coverage. The effectiveness of the catalysts in the catalytic
converters will be seriously impaired if leaded fuel is used. The vehicle is equipped with an
electronic fuel injection system, which includes two oxygen sensors. Leaded fuel will damage
the sensors, and will deteriorate the emission control system. Only these pumps have nozzles
which fit the filler neck of the vehicle fuel tank. Diesel engines - Tdi Diesel fuel oil, distillate,
diesel fuel, automotive gas or Derv to British standard , class A1 or A2. Using fuel with an
octane rating lower than stated above could seriously impair vehicle performance. Take care
not to spill fuel during refuelling. Check condition and security of seats, seat belt Where
required, instructions are given for carrying out mountings, seat belts, buckles and opertion of
inertia each service procedure, or a cross reference is given, seat belts. Lubricate seat tilt

pivots. Service Schedule sheets are published separately to reflect the maintenance needs and
intervals for each vehicle variant and model year. If pedal feels 'spongy' bleed system. Fit new
hoses and pipes as necessary. Birmingham B24 OQS. Check operation of all lamps, horns and
warning indicators. Check visually for signs of damage. Select a gear or 'p' in main gearbox.
Chock road wheels. Release parkbrake lever. Remove switch panel from centre console.
Underneath vehicle, rotate brake adjuster clockwise until brake shoes are fully expanded
against drum. Back off adjuster until drum is free to rotate. Rotate adjustment thumbwheel
below parkbrake lever until parking brake is fully operational on third notch of ratchet. Operate
parking brake to settle shoes. Recheck parkbrake is fully operational on third notch of ratchet.
Readjust if necessary. Refit switch panel. Check brake pads for oil contamination. If new brake
pads required. Check system for correct operation. A is essential that only genuine components
with correct grade of lining are used. Serious consequences could result from out of balance
braking due to mixing of linings. Use recognised wheel alignment equipment to Fit road wheels
in original hub position. Secure in perform this check and adjustment. Check tyres including
spare for compliance with manufacturers' specification. Check road wheels for damage.
Adjustments should only be made if unit is known to Cooling system hoses should be changed
at first be faulty or damaged. Distributor maintenance signs of deterioration. Clean outer
surfaces of distributor cap to remove dirt, grease etc. Unclip cap, check cap for cracks. Wipe
inside cap with lint free cloth. Check rotor arm, cap and flash shield tracking. Check ignition
wiring and high tension leads for fraying, chafing and deterioration. Take great care when fitting
spark plugs not to cross-thread plug, otherwise costly damage to cylinder head will result.
Clean or replace spark plugs as applicable. It is essential that correct type of spark plugs are
fitted. Incorrect grade of plugs may lead to piston 10 11 12 overheating and engine failure. RRM
Remove. Disconnect battery negative lead. Remove H. Test plugs in accordance with plug
cleaning leads from spark plugs. Remove plugs and washers. Satisfactory plugs can be refitted.
When pushing leads onto plugs, ensure that shrouds are firmly seated. Ensure replacement H.
Failure to observe this instruction may result in cross-firing between two closely fitted leads
which are consecutive in firing order. Fit plug into 14 mm adaptor of approved spark plug
cleaning equipment. Wobble plug in adaptor with circular motion for three or four seconds only
with abrasive blast in operation. Important: Excessive abrasive blasting will lead to severe
erosion of insulator nose. This operation is important to ensure correct plug operation by
squaring electrode sparking surfaces. Set electrode gap to recommended clearance. Shows
dirty plug. Filing plug electrodes. Clean plug, set to correct gap. Hold a small receptacle
beneath drain cock. Unscrew the drain cock half a turn. Drain off water and sediment. Renew
fuel filter element 3. Wet seal of new filter with fuel. Screw new filter into position. Clean area
around filter, place a container 5. Ensure that drain cock is secure. Unscrew filter, a quantity of
fuel will be released, and discard filter. Release hose clamp and pull hose off canister. Unscrew
canister and remove it from rocker Cleaning plenum chamber ventilation passageway cover.
Remove large '0' ring from threaded end of from ram housing. Visually inspect condition of wire
screen within CAUTION: Care must be taken to prevent canister, if in poor condition fit new
assembly, if debris from passageway passing beyond in acceptable condition clean screen as
follows: throttle butterfly disc. Immerse canister in small amount of solvent and allow solvent to
dissolve and loosen any debris. Remove canister from solvent and dry in still air. A when
performing this operation. Ensure that debris is not blown into atmosphere which could be
harmful to other persons closeby. Release hose clamp and remove hose from plenum chamber
inlet. Remove crankcase ventilation hose from side of plenum chamber. Insert a piece of lint
free cloth down throttle butterfly bore to prevent debris passing throttle butterfly. Place a cloth
over tube protruding from side of plenum from which ventilation hose was removed to prevent
debris from passageway being blown into atmosphere. Fit new rubber '0' ring. Screw canister
into rocker cover, hand tight only. Refit hose, tighten clamp securely. Any remaining matter can
be dislodged using soft bent wire or pipe cleaner. Finally blowout Renew V8 drive belt. BeltRenew 8. Remove small 'T' piece between crankcase ventilation hoses and check it is free from
Renew Tdi drive belt. Belt- Renew 9. Refit'T' piece and hoses, tighten hose clamps securely. Pry
out purge valve. Disconnect pipe. Loosen bolt. Remove charcoal canister. To prevent corrosion
of aluminium alloy engine parts it is imperative that cooling system is filled with a solution of
water and phosphate free anti-freeze, winter or summer. Ensure vehicle is on level ground.
When removing filler cap, turn cap slowly 2. Continue to turn until cap is removed. When engine
is cold expansion tank coolant should be level with top of indicator post, visible inside tank
through filler hole. When replacing filler cap it is important that it is tightened down fully. Failure
to tighten filler cap properly may result in water loss, with possible damage to engine. The
cooling system should be drained and flushed at 2 year intervals or at onset of second winter.
Refer to Coolant Requirements. Remove fluid reservoir cap. Check that fluid is up to high mark

on dipstick. Top up washer reservoir to within 25 mm of filler neck. Check ignition timing. For
idle speed. The engine timing gears are driven by a flexible rubber belt which must be renewed
at intervals determined by the severity of operating conditions. Check that there is no backlash
in steering box in In adverse operating conditions such as work in dusty straight ahead
position. Adjust steering box if atmospheres, high ambient temperatures and desert necessary.
A low maintenance battery is installed in vehicle. Dependent upon climate conditions electrolyte
levels should be checked as follows:. Clear any trapped dirt or flies from veins of intercooler
For boost pressure. Disconnect, from turbocharger, hose to actuator. Insert into a suitable "T"
piece. Connect a short length of suitable hose to turbocharger and connect other end to "T"
piece. Remove 3. Connect a further length of hose to third leg of the "T" piece and other end to
a pressure gauge 1. Remove intercooler element. The 2. Dry the intercooler completely ensuring
that no 4. To check maximum boost pressure, drive liquid remains in the element. Refit
intercooler element. Place vehicle on either ramp or level ground. Remove gearbox dipstick,
located at rear of right hand rocker cover, to aid oil drainage. Release plug from bottom of sump
and allow fluid to drain completely. Refit plug using a new sealing washer. Tighten to 10 Nm. If
airlock does occur fill oil pump with petroleum jelly. Place vehicle on ramp or level ground.
Remove oil filler level plug. If necessary, inject new oil into the gearbox until it runs out of filler
4. Fit plug. Tighten to 30 Nm. Refill or top-up with correct quantity and grade of fluid. Reconnect
battery negative lead. Check fluid 1. Before renewing oil ensure that vehicle is level, level, this
must be between two markings on either on a ramp or on ground. Place a container under
gearbox to drain oil into. Remove drain plug and allow oil to drain. Oil screen replacement ZF
automatic gearbox. Thoroughly clean drain plug threads prior to applying fresh 'Hylomar'
sealant. Fit plug Tighten to 25 Nm. Fill gearbox with correct quantity and grade of oil until oil
seeps from filler level hole. Wipe away any surplus oil. Before topping up oil ensure that vehicle
is level, 1. Vehicle must be level. Place container under either on a ramp or on ground. Using a
13mm square drive wrench, remove 3. Allow oil to 4. Remove plug and fill gearbox with
recommended drain completely. Clean and refit drain plug. Inject new oil of recommended make
and grade hole. Clean and refit 5. Apply Hylomar sealant to threads of plug and refit plug.
Tighten to 25 Nm. If necessary inject new oil of recommended make and grade until it reaches
level hole. Place container under swivel to be drained. Clean all grease nipples on front and rear
2. Remove drain and level plugs, allow oil to drain propeller shafts. Using a low pressure hand
grease gun, apply 3. Remove filler plug and inject recommended recommended grease, to
grease nipples at front make and grade of oil it reaches level hole. Clean and refit level and filler
plugs, wipe away joints. NOTE: The rear propeller shaft flexible coupling is not fitted with a
grease nipple. Tighten propel lor shaft nuts to 47Nm. Ball joints are lubricated for their normal
life during 1. Loosen drain plug, allow water to run out. This Tighten plug immediately pure
diesel fuel starts applies ONLY if rubber boot has not been dislodged to flow. Joints should be
checked at specified mileage intervals but more frequently if vehicle is used under arduous
conditions. Check for wear in joints by moving ball joint up and down vigorously. If free
movement is apparent fit a new joint assembly. Disconnect fuel inlet pipe from sedimenter and
raise pipe above level of fuel tank. Support in this position to prevent fuel draining from tank.
Support sedimenter bowl, loosen bolt on top of unit and remove bowl. Fit new seals,
reassemble sedimenter. Loosen drain plug, when pure diesel fuel runs out, tighten plug. Start
engine and check sedimenter for leaks. Depressurise fuel system. The fuel line filter is located
on right hand chassis side member forward of fuel tank filler neck. RRE 4. Loosen two fuel
unions and remove hoses from filter canister. Release securing bolt and bracket, remove filter
from chassis side member. Fit a new filter observing direction of flow arrow on canister. Fit inlet
and outlet hoses. Refit fuel pump relay. Recode radio. Start engine and inspect hose
connections for fuel leaks. Before brake testing a The emission maintenance reminder is
designed to activate at 52, and , miles respectively and single axle, reomve the propeller shaft to
the rear will illuminate a 'Service Engine' red warning light in axle, AND select neutral in BOTH
main gearbox instrument binnacle. Run the engine at idle speed to maintain servo vacuum. The
control unit is located rear of RH front seat. Check following items: 2. Identify control unit and
remove from plug. Remove tamperproof label to reveal access hole 1. Inhibitor switch only
operates in P and N. Engine for excessive noise. Place a thin metallic probe into access hole
and 3. Clutch for slip, judder or spin. 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, pedal effort.
Parkbrake efficiency. Seat reclining and latching. Fully extend seat belt, check operation of
retraction and latching. Inertia belts lock when snatched or vehicle on slope. Road wheel
balance. Transmission for vibrations. Body noises, squeaks and rattles. Excessive exhaust
smoke. Engine idle speed. Endorse service record. Report any unusual features of vehicle

condition and additional work required. All working services of the master cylinder and caliper
cylinders should be examined and renewed where necessary. ASS vehicles only - renew
hydraulic brake fluid and flexible hoses examine the working surfaces of the caliper cylinders
and renew the seals or cylinders 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.
ASS vehicles used extensively in arduous off-road conditions - check the rear wheel road speed
sensor for abrasive wear. A single 'serpentine drive belt' drives all the Regular examination of
the drive belt is essential if the ancilliaries bar the air conditioning compressor, which vehicle is
used off road. The vehicle driver should be has a separate drive belt. It is essential that the belts
requested to identify the type of mileage the vehicle are fitted exactly as shown. It should also
be noted has covered. After every off road session the owner should inspect the belt for cuts
and possible damage caused by stones. If belt has jumped, reposition belt correctly. A new belt
must be fitted at the next service or before, dependant on the type of damage sustained. To
ensure easy access to the drive belt the top portion of the fan cowl is detachable. Check
condition of drive belt. Renew a belt that shows signs of wear, splitting or oil contamination. A
drive belt tensioner automatically tensions the drive belt, eliminating the need for tensioning
individual drive belts. Turning the tensioner pulley in a clockwise direction will release drive belt
tension. Under normal highway use the belt must be changed at , kilometres, 96, miles or eight
years whichever occurs first. NOTE: If cast lines on tensioner arm and Remove tensioner spring
case are aligned, a new drive belt must be fitted. Remove auxiliary drive belt. See Drive Belt
Renew Remove 2. Remove compressor shield. Loosen tensioner retaining bolts. Remove fan
cowl upper. Remove compressor drive belt. Mark direction 2. Apply ring spanner to tensioner
pulley retaining on belt if refitting. Turn spanner to release pulley tension from belt. Detach belt
from pulley. Release tensioner. Complete removal of belt. Mark direction on belt if refitting. ST 5.
Fit compressor drive belt. Fit torque meter to centre of tensioner and apply and hold a torque of
35 Nm. Tighten 3 tensioner retaining bolts. Refit 7. Rotate crankshaft 2 full turns. Reapply and
hold a torque of 35 Nm to 7. Reverse removal procedure. Remove engine harness grommet from
bulkhead and move harness into engine bay. Service repair no - Release battery positive lead
from retaining clip at base of suspension turret. Remove 8. Discharge air conditioning system.
See AIR against ingress of dirt after disconnection. Park vehicle on level ground and apply park
Remove retaining bolts and disconnect both pipe brake. Remove rocker cover insulation.
Remove bonnet [hood]. Disconnect cyclone hose from air cleaner hose. Remove air cleaner
hose from turbocharger. If air conditioning is fitted, remove RH footwell Disconnect heater
hoses from cylinder head and heater rails. Remove bolt securing transmission breather pipe
clip to cylinder head; move breather pipes aside. Disconnect inlet and outlet hoses from power
steering pump. Disconnect bypass hose from thermostat housing. Release bypass hose from
retaining clips on front timing cover. Remove split pin securing inner throttle cable to injector
pump. Depress tags on outer cable adjusting nut, remove cable from mounting bracket, and
move aside. If automatic transmission is fitted, release. Disconnect feed pipe and spill return
pipe from Working through drive plate housing aperture injector pump. Disconnect both pipes
from fuel lift pump. Disconnect servo hose from vacuum pump. Remove the four convertor to
flexible drive Remove three retaining nuts and disconnect securing bolts, rotating crankshaft to
gain access exhaust down pipe. Remove oil cooler pipes from oil filter adaptor. Fit engine lifting
bracket to the two RH rear If automatic transmission is fitted, disconnect cylinder head fixing
bolts. Using suitable hoist, fit lifting chains to engine. Remove retaining bracket from LH side of
Remove four bolts, from both sides, securing cylinder block and release both oil cooler pipes.
Support gearbox. Remove two bolts, from both sides, securing Disconnect ground strap from
starter motor. On vehicles with automatic transmission, remove fixings and detach drive plate
housing access panel and gasket. Apply Hylomar to mating faces of bell housing. Lubricate
splines of gearbox primary pinion with Rocol MV3. If automatic transmission, coat the four drive
plate to torque convertor bolts with Loctite Tighten to 39 Nm. Lower engine and locate with
transmission. If manual transmission locate primary pinion into clutch and engage bell housing
dowels. Fit engine to bell housing fixings. Tighten to 40 Nm. If automatic transmission fixings.
Tighten to 46 Nm. Raise engine, refit front engine mounting brackets to cylinder block and bell
housing. Remove gearbox support and lower engine. Tighten front engine mountings to chassis
Remove nuts and plain washers securing front fixings. Tighten to 45 Nm. Remove engine to bell
housing fixings. Leave starter motor attached. Raise engine to separate from transmission.
Check all connections to engine have been disconnected. Remove engine. Refit in reverse
order, lightly greasing pulley 2. Drain coolant. Remove top hose from radiator. Remove
intercooler to induction manifold hose. Remove viscous fan and coupling. Remove fan cowl.
Remove drive belt. See Drive Belt Renew 8. Fit crankshaft pulley retainer LRT and secure with
four bolts. Remove crankshaft pulley retaining bolt using socket and suitable long bar. Remove

pulley retainer. Refit in reverse order to removal using new 2. Remove inter-cooler to induction
manifold hose. Remove viscous coupling and fan. Remove crankshaft pulley. See Crankshaft
Pulley 9. Remove 14 bolts securing front cover plate, noting top two bolts also retain thermostat
hose clips. Remove cover plate complete with gasket. Remove small gasket from centre bolt
boss. Remove worn seal from cover and clean recess. Support cover and fit new seal, open side
fitted into recess, using special tool LRT Insert pin from special tool LRT in injection pump gear
and through into pump Service repair no Remove 6 removed during these operations its
retaining bolt should be slackened before the timing belt is removed. Remove front cover plate.
See Front Cover Plate 2. Position engine at TOC on No. If manual gearbox: Remove blanking
plug from flywheel housing and insert timing tool LRT If automatic gearbox:Sited to the rear of
the engine sump on engine backplate is a blanking plate. Remove 2 blanking plate bolts and
insert timing tool LRT into the larger bolt hole. Slacken belt tensioner bolt. Remove idler pulley.
Remove timing belt. NOTE: During use, a belt develops a wear 4. Engage timing tool pin with
slot in flywheel. Check correct alignment of timing mark on camshaft gear and that crankshaft
key aligns refitted so that it rotates in the original direction. Do not bend belts at an acute angle
or radius of less than 50 mm, otherwise premature failure could result. Mark belt direction of
rotation, using soft chalk, to ensure correct refitment. NOTE: The belt tensioner need only be
removed if it is being replaced or for access purposes to remove front cover. Withdraw gear
complete with '0' ring seal. Lubricate new '0' ring seal with petroleum jelly and slide onto shaft,
taking care not to damage seal on the woodruff keys. Fit crankshaft gear, tap fully home
ensuring '0' ring seal is properly seated. If necessary prise out oil seal from front cover. Service
repair no With lip side leading, drive-in seal squarely using special tool LRT Remove centre bolt
from camshaft gear and withdraw gear. Remove existing oil seal from front cover using special
tool LRT Lubricate a new camshaft oil seal with clean engine oil. Remove special tool pin from
gear. Remove three bolts and withdraw plate and gear. LRT 0. Refit gear. Fit gear and plate and
secure with three bolts. Insert pin from special tool LRT in injection pump gear and through into
pump Remove flange. Take care not to allow the crankshaft to be turned. Slacken belt tensioner
securing bolt to finger tight. NOTE: It is important that belt tensioning The tensioner plate.
NOTE: Belt tensioning should be carried between each gear. The torque meter should be used
in the almost vertical Ensure timing marks are correctly aligned, pin position. When tension
flywheel housing with pin located in flywheel slot. Or if automatic: Timing tool LRT is fitted
Tighten injection pump gear bolts. Remove pin from injection pump gear. Fit belt observing
rotational marks made during Disengage timing pin from timing slot in flywheel removal. Feed
belt over gears keeping it tight on or ring gear. Rotate crankshaft one and three quarter turns in
Fit idler pulley. Slacken injection pump gear retaining bolts. Adjust belt to correctly sit in gears.
Disengage timing pin. Insert pin from special tool LRT in injection pump gear and through into
pump flange. Slacken tensioner and retension belt. Tighten injection pump gear retaining bolts.
Remove timing tool and refit plug. Fit front cover plate using new gaskets. See Front Cover
Plate. Align flats on oil pump with flats on crankshaft. Fit front cover to block taking care not to
damage Service repair no Secure with bolts of correct length in locations Remove where slave
studs are not fitted ST Remove slave studs and fit correct length bolts. Remove timing belt and
gears. See Camshaft Drive Belt and Gears 2. Remove fuel injection pump. Remove engine oil
sump. See Oil Sump 4. Remove oil pick up strainer. See Oil Pick-Up Strainer 5. Remove bolts
securing timing gear housing to block. Withdraw timing gear housing complete with gasket.
Clean all gasket material from mating faces. Fit oil pick-up strainer. See Oil Pick-Up Strainer Fit
oil sump. See Oil Sump Refit fuel injection pump. Fit slave guide studs to locate gasket. Fit new
gasket, over slave studs, to cylinder block. Drain engine oil. Slacken sump securing bolts and,
using a sharp 3. See Oil Sump knife, break sealant around sump flange. Remove bolts securing
pipe support bracket. Remove bolts and withdraw sump. Remove bolts from pipe flanges.
Withdraw pick-up strainer assembly. Clean mating faces of sump, timing gear housing Apply a
2,0 mm bead of 'Hylosil RTV' to the sump flange, ensuring bead is applied inboard of the bolt
holes. Secure sump to block with bolts. Refit pick-up strainer assembly, fitting a new '0' 8. Refill
engine oil. Tighten to 9 Nm. Fit bolts to pipe flanges. Refit engine oil sump. Locate the flywheel
on the crankshaft and 2. Remove gearbox. Remove clutch. Fit two long 8mm bolts into the
clutch bolt holes, diametrically opposite, to use as handles when lifting the flywheel off the
crankshaft. Remove fan cowl 6. Fit crankshaft pulley retainer LRT and secure with four bolts, to
restrain crankshaft while removing flywheel retaining bolts. Remove the bolts and lift off
flywheel. 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 mm from the centre. Turn
the flywheel and check that run-out does not exceed 0,05 to 0,07mm. Should run-out be
excessive, remove the flywheel and check again 12M for irregularities on the crankshaft and
flywheel mating faces and the dowel. NOTE: To prevent excessive flywheel run-out, ensure that

the mating faces of the flywheel and crankshaft are clean. Remove flywheel. See Flywheel 5.
Remove five bolts and withdraw seal housing Remove and seal assembly complete with gasket.
NOTE: The crankshaft rear oil seal is 6 retained in its own housing, if the seal requires replacing
the housing and seal assembly 1 must be renewed complete with the housing seal 3. Housing
and seal assemblies are supplied with their own formerlseal 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 formerlguide fitted it must be returned to the supplier. Used
formerslguides must be discarded immediately after use, under no circumstances should they
be reused on other assemblies. Insert slave studs to seal housing mounting face. Position new
seal housing gasket over slave studs and crankshaft flange onto cylinder block. Secure
assembly to cylinder block with five bolts 2. Refit flywheel. See Flywheel Assembly Refit clutch.
Refit gearbox. 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. Thoroughly clean bush Service repair no - Remove Fitting 1. Fit new bush using
a suitable shouldered drift, 2. Repair, R Manual Gearbox 7. See Flywheel 3. See Flywheel 9.
Remove starter motor. Repair, R Manual Gearbox 6. Remove two bolts from top of flywheel
housing. Remove four bolts from bottom of flywheel housing. Remove six inner bolts and lift off
flywheel housing. Clean rear face of housing and mating face on block, ensuring all old sealant
is removed. Place drain tray under filter. Unscrew filter anti-clockwise, using a strap or spanner.
Fit housing to cylinder block and secure with bolts as removed. Remove surplus sealant from
block. Refit starter motor. See Flywheel Smear clean engine oil on seal of new filter. Screw on
filter until sealing ring touches machined face, then tighten a further half turn by hand only. Do
not over tighten. Disconnect oil cooler pipes. Remove two bolts and carefully withdraw 2.
Disconnect pressure switch lead. Remove securing bolts and withdraw head o ring seal 2 ,
thermostat 3 , two washers 4 complete with gasket. Clean mating faces. Clean adaptor housing.
Refit head with new gasket. Inspect all parts and renew as necessary. Secure with bolts Tighten
to 45 Nm. Refit pipes and reconnect pressure switch. Fit thermostat to extension housing
ensuring pin locates in hole. Fit two washers and spring to thermostat. Fit a new '0' ring to
extension housing. Insert spring into adaptor and secure extension housing to adaptor with
bolts. Remove top hose, radiator to thermostat. Disconnect by-pass hose from thermostat.
Disconnect hose, thermostat to water pump. Disconnect water temperature sensor lead.
Remove bonnet [Hood]. Remove air cleaner assembly. Detach crankcase ventilation valve and
side breather hose from rocker cover and move to one side. Remove injection pipes. Remove
hose inter-cooler to induction manifold. Remove induction manifold. Remove exhaust manifold
and turbocharger assembly. Disconnect heater hose from water pump and move heater rail
aside. Disconnect heater hose from rear of cylinder head. Remove bolt securing air cleaner
mounting bracket to support strut. Remove bolt securing harness bracket to cylinder head.
Remove rear lifting bracket, this will also release clips securing transmission and engine
breather 7. Disconnect spill rail from fuel injectors. Note loose spacer under 8. Remove fuel
injectors and sealing washers. Identify each injector to the location from which it is removed.
Remove inter-connecting harness from glow plugs. Remove glow plugs. Remove rocker cover.
Remove valve stem caps. Evenly slacken, then remove, bolts retaining cylinder head to block.
Two of the bolts also secure the air cleaner mounting bracket. Lift off cylinder head and remove
gasket. Ensure face of cylinder block is thoroughly clean. Select new gasket of correct
thickness. One Remove nuts and bolts and withdraw rocker hole identifies the thinnest gasket
and three holes shaft assembly. When renewing gaskets the gasket being fitted must be of the
same thickness as the one removed. Therefore if the removed gasket had two holes punched in
the side the replacement gasket must also have two holes punched in the side. Place gasket on
cylinder block with identification holes positioned towards rear on right hand side and side
marked TOP uppermost. Remove push rods, store as an identified set to allow refitment to same
location. Clean mating face of cylinder head. Lower cylinder head onto block ensuring correct
location with dowels. NOTE: Cylinder head retaining bolts can Tighten all bolts through strictly
in sequence be used up to a maximum of five times. Repeat 60 0tightening procedure, again
strictly in Lubricate threads of bolts with light oil and fit to sequence illustrated. M10 x mm
locations 3,5,12, and J necessary to reach all bolts, the pointer M12 x mm locations
1,2,7,8,9,10,15,16,17, can be fitted to the rocker shaft securing and M12x mm locations 4, 6,11,
Fit valve stem caps. Fit push rods to locations from which they were removed. Fit rocker shaft
assembly evenly tightening securing nuts and bolts to correct torque. STM Fit rocker cover
ensuring oil seal is satisfactory for continued use. NOTE: Rocker cover seals can be re-used

Tighten bolts so that underside of heads just up to a maximum of five times. Following the
sequence illustrated tighten all Secure rocker cover with special seal washers bolts to 40 Nm.
Attach degree disc special tool LRT to a Refit remainder of items by reversing operations power
bar. Make a suitable pointer from welding rod and where applicable. NOTE: To ease pump
removal set engine 1. See Drive Belt Renew 3. Disconnect electrical leads from rear of 1. Detach
servo hose from vacuum pump. Remove securing bolt from bottom of generator. Remove long
through bolt from top fixing and withdraw generator. Remove six bolts securing vacuum pump.
Detach pump complete with harness bracket. Note location of bracket for refitting. Refit Refit 6.
Clean mating faces of pump and block. Loosely assemble pump to block with a new gasket and
with harness bracket located under head of bolt noted during removal. Evenly tighten bolts, to
depress pump plunger, finally tightening to 25 Nm. Connect vacuum hose and secure with clip.
NOTE: Torque wrenches should be regularly checked for accuracy to ensure that all fixings are
tightened to the correct torque. Nm Engine block Bearing cap Blanking plug, oil gallery, rear 37
Oil squirt jet assembly 17 Drain plug, cylinder block 25 Oil squirt jet, vacuum pump cam 7
Connecting rod to cap 59 Oil pick up assembly to bearing cap 9 Oil pick up assembly to front
cover 25 Camshaft thrust plate 9 Oil drain pipe to block internal 25 Oil drain pipe to block
external 25 Sump to cylinder block and front cover 25 Drain plug, oil sump 35 Tappet guide 14
Breather side cover assembly 25 Baffle plate to breather side cover 4 Vacuum pump 25 Fuel lift
pump 25 Flywheel housing 45 Flywheel housing clutch cover stud 10 Plug, flywheel housing 12
Rear oil seal assembly 25 Oil filter adaptor 45 Waxstat adaptor to oil filter adaptor 9 Oil pressure
switch Flywheel to crankshaft Clutch cover plate to flywheel 34 Flex drive plate to crankshaft
auto Flex drive plate to ring gear auto 25 Flex drive plate to torque converter auto Cylinder head
Cylinder head to cylinder block See repair section Stub pipe heater feed 22 Water temperature
sensor Auxiliary mounting bracket to cylinder block stud 8 Auxiliary mounting bracket to
cylinder block bolt and nut 25 Water pump to block and mounting plate 25 Water pump pulley to
hub Fuel lift pump to filter union 15 Fuel filter from lift pump banjo bolt 33 Fuel filter to fuel
injection pump banjo bolt 33 Fuel injection pump from fuel filter banjo bolt 25 Injector pipes to
injectors and fuel injection pump 29 Spill rail to injectors banjo bolt 10 Spill rail to injection
pump banjo bolt 25 Boost pipe injection pump banjo bolt 10 Plug, rear of injection pump 29 PAS
pump to mounting plate 25 PAS pump mounting plate to auxiliaries mounting bracket 25 PAS
pump pulley to hub 25 Generator to auxiliaries mounting bracket 25 Starter motor bolt and nut
45 Tachometer electrical connection 4. Generator mounting bracket to front cover 45 Generator
to mounting bracket 85 Generator pulley to hub 95 Generator belt guard The V8i engine has cast
aluminium cylinder heads and cylinder block. The three ringed aluminium pistons transmit the
power through the connecting rods to a cast iron five bearing crankshaft, which drives the
centrally located camshaft via a duplex type chain. The electronic ignition distributor is driven
by a gear off the front of the camshaft and the lubrication oil pump is driven by a gear off the
front of the crankshaft. The overhead inlet and exhaust valves are operated by rocker shafts,
pushrods and self adjusting hydraulic tappets. Multiport fuel injection ensures that engine
performance, economy and exhaust emissions are automatically correct for the demands of
highway and off road operation. Cylinder block Specializing in full ground-up restorations of
classic Land Rovers, notably the Defender, ECD takes a slightly different approach to bring our
restored Range Rover Classics to life. The Range Rover Classic was initially designed to be
sleek and minimal, yet luxurious. For our restored Range Rover Classics, this remains true
throughout our builds. When we restore a Range Rover Classic, we utilize the same processes
of restoration as our iconic custom Defenders. The base vehicles for our restored Range Rover
Classics are either provided by our clients or sourced by ECD from around the world. Once we
receive the base vehicle, the frame is removed from the chassis and both undergo a full
inspection before we begin to refurbish for a like-new look. Unlike restoring a Defender where
much of the body roof, panels, pillars is taken apart like pieces to a puzzle, the body of the
Range Rover Classic remains fully intact throughout the restoration process. Only the doors,
hood, and rear hatch are removed. The dashboard, seats, old wiring, carpeting, headliner, etc
are all completely removed until all the remains is a shell. The frame and body parts are sent to
our prep and paint team. For a restored Range Rover Classic, extra attention and detail are paid
during body and paint prep when prepping areas such as the roof or the curves in the bumpers.
For our restored Range Rover Classics, you have the option of selecting a new drivetrain. While
many clients prefer the purity of the original parts, a new engine will give you the modern
performance and reliability found in newer vehicles. We offer five GM options, each dependent
on the performance you seek as well as a consideration for where the vehicle will be registered.
A true performance powered, this Eaton supercharged V8 is ideal for anyone who wants pure
power. Displacement â€” 6. LS3 for a restored Range Rover Classic â€” our most popular
engine choice, the LS3 is known for its modern performance and reliability. ECD also offers

optional performance tuning to further increase the power output of the LS3, allowing it to
produce nearly horsepower. Still packing plenty of power, this is the second most popular
engine for a restored Range Rover Classic. Displacement â€” 5. L92 for a restored Range Rover
Classic â€” this engine is used for clients who need to meet the strict CA emissions regulations.
Cummins 2. Its proven reliability and power make it a top diesel engine choice by those looking
to swap their drivetrains. Displacement â€” 2. Once the drivetrain of your choice has been
installed, our team prepares all-new wiring and harnesses for your restored Range Rover
Classic. Unlike our custom Defenders, a restored Range Rover Classic from ECD requires more
wiring due to the at-the-time modern features plus the addition of the custom selected features
that were chosen during the design process. Creating all new harnesses with additional wiring
makes the process more intensive and time-challenging for our electr
lexus ct200h cargurus
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ical team. Harnesses are created using the same colored wires, where possible, as the original
harnesses. This makes referencing wires easy should there ever be a need for maintenance, as
the original wiring diagram can be used. All harnesses and wiring are thoroughly tested upon
installation to ensure working functionality throughout the restored Range Rover Classic. For
example, the door cards on a restored Range Rover Classic are upholstered in the chosen
material while the upper door panel may be an original part refinished in a new material or color.
The headliner, carpeting, and seating on the interior of a restored Range Rover Classic from
ECD are fully re-upholstered in materials of your choice such as premium Italian leather, suede,
and more. With limited space and height clearance on the interior, custom seat options are not
yet available. How Can We Help? Building a Restored Range Rover Classic. Related posts.
Restored Defenders as a DailyDriver Read more. Build It. Live It.

