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INTRODUCTION

INTRODUCTION

How to use this Manual

To assist in the use of this Manual the section title is
given at the top and the relevant sub-section is given
at the bottom each page.

Each major section starts with a contents page,
listing the information contained in the relevant
sub-sections. To assist filing of revised information
each sub-section is numbered from page 1.

The individual items comprising repair operations
are to be followed in the sequence in which they
appear. ltem numbers in illustrations are referred to
in the text.

Adjustment and repair operations include reference
to Service tool numbers and the associated
illustration depicts the tool. Where usage is not
obvious the tool is shown in use. Adjustment and
repair operations also include reference to wear
limits, relevant data, torque figures, and specialist
information and useful assembly details. Each
adjustment or repair operation is given a Repair
Operation Time number.

WARNINGS, CAUTIONS and NOTES have the
following meanings:

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

CAUTION: Calls attention to procedures
which must be followed to avoid damage
to components.

j NOTE: Gives helpful information.

References

References to the LH or RH side given in this
Manual are made when viewing the vehicle from the
rear. With the engine and gearbox assembly
removed, the crankshaft pulley end of the engine is
referred to as the front.

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.

Dimensions

The dimensions quoted are to design engineering
specification with Service limits where applicable.
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REPAIRS AND REPLACEMENTS

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

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

Safety features and corrosion prevention treatments
embodied in the car may be impaired if other than
Rover recommended parts are fitted. In certain
territories, legislation prohibits the fitting of parts not
to the manufacturer’s specification. Torque wrench
setting figures given in this Manual must be used.
Locking devices, where specified, must be fitted. If
the efficiency of a locking device is impaired during
removal it must be renewed.

Owners purchasing accessories while travelling
abroad should ensure that the accessory and its
fitted location on the car conform to legal
requirements.

The Terms of the vehicle Warranty may be
invalidated by the fitting of other than Rover
recommended parts.

All Rover recommended parts have the full backing
of the vehicle Warranty.

Rover Dealers are obliged to supply only Rover
recommended parts.

SPECIFICATION

Rover are constantly seeking to improve the
specification, design and production of their vehicles
and alterations take place accordingly. While every
effort has been made to ensure the accuracy of this
Manual, it should not be regarded as an infallible
guide to current specifications of any particular
vehicle.

This Manual does not constitute an offer for sale of
any particular vehicle. Rover Dealers are not agents
of Rover and have no authority to bind the
manufacturer by any expressed or implied
undertaking or representation.
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ABBREVIATIONS AND SYMBOLS

After Bottom Dead Centre ABDC Inches in
After Top Dead Centre ATDC Idle Air Control IAC
Air Conditioning A/C Inertia Fuel Shutoff IFS
Air Fuel Ratio AFR Intake Air Temperature IAT
Alternating Current ac Internal Diameter i.dia.
Ambient Air Temperature AAT International Organisation
Amperes A for Standardization ISO
Anti-Lock Brake System ABS .
Kilogramme kg
Before Bottom Dead Centre BBDC Kilometre km
Before Top Dead Centre BTDC Kilometres per hour km/h
Bottom Dead Centre BDC KiloOhms kQ
British Standards BS KiloWatts kW
Camshaft Position CMP Left-Hand LH
Carbon Dioxide CO, Left-Hand Drive LHD
Carbon Monoxide 6]0) Light Emitting Diode LED
Celcius (Centigrade) C Liquid Crystal Display LCD
Centimetre cm Litre I
Chlorofluorocarbons CFC’s Low Compression Ic
Crankshaft Position CKP Low tension It
: . 3
Cubic Centimetres cm Malfunction Indicator Lamp MIL
Degree (angle) deg. or® Manifold Absolute Pressure MAP
Degree (temperature) deg. or° Maximum max
Diagnostic Control Unit DCU MegaWatts MW
Dial Test Indicator DTI Mercury Hg
Diameter dia. Metre m
Direct Current dc Miles Per Hour mph
Double Overhead Camshaft DOHC Milliamp mA
Engine Coolant Temperature ECT m:lrlllinnqqitr;e :‘qm
Electric Power Assisted Steering EPAS .
. Minus (of tolerance) -
Electrically Eraseable Minute (angle) ,
Programmable Read Only Memory EEPROM gk
. . Modular Engine Management
Electronic Control Unit ECU
e System MEMS
Electronic Air Control valve EACV
. . Model Year MY
Electro Mechanical - Continuously . . .
: L Multi-Function Unit MFU
Variable Transmission EM-CVT Lo oo .
. Multi-Point Injection MPi
Electromotive force e.m.f.
Engine Control Module ECM Negative (electrical) -
Exhaust Gas Recirculation EGR Negative Temperature Coefficent NTC
Evaporative Emission EVAP Newton Metre Nm
Field Effect Transistor FET Nitrous Oxide NO,
Number No.
Gramme (mass) g . .
Gearbox Interface Unit GIU On Board Diagnostics OBD
Ohms Q
Heated Oxygen Sensor HO,S Organic Acid Technology OAT
Hertz Hz Outside Diameter o.dia.
High Compression hc
High Tension (electrical) h.t.
Hour h
Hydraulic Control Unit HCU
Hydrocarbons HC
Hydrofluorocarbon HFC
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Percentage

Plus or Minus

Plus (tolerance)

Positive (electrical)

Positive Crankcase Ventilation
Positive Temperature Coefficient
Pounds Per Square Inch
Pounds Per Square Inch
Pounds (mass)

Pulse Width Modulation

Radius

Ratio

Reference

Revolutions Per Minute
Right-Hand

Right-Hand Drive

Rover Engineering Standards

Second (angle)

Single Overhead Camshaft
Specific Gravity

Square Centimetres

Square inches

Standard

Supplementary Restraint System
Synchronizer/Synchromesh

Thousand
Throttle Position
Top Dead Centre

United Kingdom
United States

Variable Valve Control
Vehicle Identification Number
Volt

Water
Watt

PCV
PTC
Ibf/in?
psi

Ib
PWM

r

ref

rev/min or rpm
RH

RHD

RES

SOHC
sp.gr
cm?

in?

std.
SRS
synchro

k
TP
TDC

UK
uS

VVC
VIN
\'%

H,O
W
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GENERAL INFORMATION

VEHICLE IDENTIFICATION NUMBER

Location

The Vehicle Identification Number (VIN) is stamped
on plates attached to the RH side of the spare wheel
compartment, and behind the LH lower corner of the
windscreen. The VIN number is also stamped on the
RH side front, upper suspension mounting plate.
Example given below:

1M0061

Vehicle identification number
SARRDWB G/T B/M/J/X A D 000001
S= Geographic area

A= Country

R= Manufacturer

RD= Marque/Model

W= Body/Trim Level

B= Body Style (2 door convertible)

G/T=Engine Type
(E- K 1.6 MPi) (G- K 1.8 MPi) (T-K 1.8 VVC)

B/M/J/X= Steering and Transmission
(B- RHD Man) (M- LHD Man)
(J- RHD CVT) (X- LHD CVT)

A= Model Change
D= Assembly Plant

6 figures= Serial number

Paint and Trim colour codes

3-letter codes identifying the original Paint and Trim
colours are stamped on the VIN plate

Paint

KMN

K= Basic colour

M= Mark identifier

N= Colour/Shade name
Trim

LQP

L= Basic colour

Q= Mark identifier

P= Colour/Shade name

IDENTIFICATION NUMBER LOCATIONS

Engine number

'K’ Series Engine: Stamped on the front face of the
cylinder block adjacent to the gearbox.

Gearbox number

Manual Gearbox: Stamped on a label attached to
the front face of the clutch housing.

Body number

The body number is stamped on a plate attached to
the centre cross member, under the LH side seat.

VEHICLE IDENTIFICATION NUMBER 1
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DANGEROUS SUBSTANCES

Modern vehicles contain many materials and liquids
which if not handled with care can be hazardous to
both personal health and the environment.

WARNING: Many liquids and other

substances used in motor vehicles are

poisonous and should not be consumed
under any circumstances. As far as possible,
ensure such substances are prevented from
contact with the skin. These liquids and
substances include but are not limited to: acid,
anti-freeze, asbestos, brake fluid, fuel,
windscreen washer additives, lubricants,
refrigerant and various adhesives.

WARNING: Always read the instructions

printed on labels or stamped on

components and obey them implicitly.
Such instructions are included for reasons of
your health and personal safety. Never disregard
them.

Synthetic rubber

Many 'O’ rings, seals, hoses, flexible pipes and other
similar items which appear to be natural rubber, are
in fact 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 heating, it can break
down and produce highly corrosive Hydrofluoric
acid.

Contact with Hydrofluoric acid can cause serious

burns on contact with skin. If skin contact does

occur:

 Remove any contaminated clothing immediately.

» Irrigate affected area of skin with a copious
amount of cold water or limewater for 15 to 60
minutes.

¢ Obtain medical assistance immediately.

Should any material be in a burnt or overheated
condition, handle with extreme caution and wear
protective clothing (seamless industrial gloves,
protective apron etc.).

Decontaminate and dispose of gloves immediately
after use.

Lubricating oils

Avoid excessive skin contact with used lubricating
oils and always adhere to the health protection
precautions.

WARNING: Avoid excessive skin contact

with used engine oil. Used engine oil

contains potentially harmful contaminants
which may cause skin cancer or other serious
skin disorders.

WARNING: Avoid excessive skin contact

with mineral oil. Mineral oils remove the

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

Health Protection Precautions

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

e Wear protective clothing, including impervious
gloves where practicable.

e Do not put oily rags in pockets.

¢ Avoid contaminating clothes (particularly those
next to the skin) with oil.

¢ Opveralls must be cleaned regularly. Discard
heavily soiled clothing and oil impregnated
footwear.

e First aid treatment should be obtained
immediately for open cuts and wounds.

e Apply barrier creams before each work period, to
help prevent lubricating oil from contaminating
the skin.

 Wash with soap and water to ensure all oil is
removed (skin cleansers and nail brushes will
help).

« Use moisturisers after cleaning; preparations
containing lanolin help replace the skin’s natural
oils which have been removed.

* Do not use petrol/gasoline, kerosene, diesel fuel,
oil, thinners or solvents for cleaning skin.

e |f skin disorders develop, obtain medical advice
without delay.

e Where practicable, degrease components prior
to handling.

* Wear eye protection (e.g. goggles or face shield)
if there is a risk of eye contamination. Eye wash
facilities should be provided in close vicinity of
the work area.

GENERAL PRECAUTIONS AND FITTING INSTRUCTIONS 1
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ENVIRONMENTAL PRECAUTIONS

General

This section provides general information which if
observed, can help reduce environmental damage
caused by activities carried out in workshops.

Emissions to air

Many of the activities that are carried out in
workshops emit gases and fumes which contribute
to global warming, depletion of the ozone layer
and/or the formation of photochemical smog at
ground level. By considering how the workshop
activities are carried out, these gases and fumes can
be minimised, thus reducing the impact on the
environment.

Exhaust fumes

Running car engines is an essential part of
workshop activities and exhaust fumes need to be
ventilated to atmosphere. However, the amount of
time engines are running and the position of the
vehicle should be carefully considered at all times, to
reduce the release of poisonous gases and minimise
the inconvenience to people living nearby.

Solvents

Some of the cleaning agents used are solvent based
and will evaporate to atmosphere if used carelessly,
or if cans are left unsealed. All solvent containers
should be firmly closed when not being used and
solvent should be used sparingly. Suitable
alternative methods may be available to replace
some of the commonly used solvents. Similarly,
many paints are solvent based and the spray should
be minimised to reduce solvent emissions.

Refrigerant

It is illegal to release any refrigerants into the
atmosphere. Discharge and replacement of these
materials from air conditioning units should only be
carried out using the correct equipment.

Checklist
Always adhere to the following:

Engines:

e Don’t leave engines running unnecessarily.

e Minimise testing times and check where the
exhaust fumes are being blown.

Materials:

* Keep lids on containers of solvents.
¢ Only use the minimum quantity.

« Consider alternative materials.

¢ Minimise over-spray when painting.

Gases:

e Use the correct equipment for collecting
refrigerants.

e Don’t burn rubbish on site.

Discharges to water

Most sites will have two systems for discharging
water: storm drains and foul drains. Storm drains
should only receive clean water, foul drains will take
dirty water.

The foul drain will accept many of the normal waste
waters such as washing water, detergents and
domestic type wastes but oil, petrol, solvent, acids,
hydraulic oil, antifreeze and other such substances
should never be poured down the drain. If in any
doubt, consult the Water Authority responsible for
your locality first.

Every precaution must be taken to prevent spillage
of oil, fuel, solvents etc. reaching the drains. All
handling of such materials must take place well
away from the drains and preferably in an area with
a kerb or wall around it, to prevent discharge into the
drain. If a spillage occurs, it should be soaked up
immediately. Having a spill kit available will make
this easier.

Additional precautions

Check whether the surface water drains are
connected to an oil/water separator, this could
reduce the pollution if an incident was to occur.
Oil/water separators do need regular maintenance to
ensure effectiveness.

Checklist
Always adhere to the following:

Disposal:

* Never pour anything down a drain without first
checking that it is environmentally safe to do so,
and that it does not contravene any local
regulations or bye-laws.

e Have oil traps emptied regularly.

Spillage prevention:

e Store liquids in a walled area.

* Make sure that taps on liquid containers are
secure and cannot be accidently turned on.

e Protect bulk storage tanks from vandalism by
locking the valves.

e Transfer liquids from one container to another in
an area away from open drains.

* Ensure lids are replaced securely on containers.

* Have spill kits available near to points of storage
and handling of liquids.

2 GENERAL PRECAUTIONS AND FITTING INSTRUCTIONS
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Spill kits

Special materials are available to absorb a number
of different substances. They can be in granular
form, ready to use and bought in convenient
containers for storage. Disposal of used
spill-absorbing material is dealt with in the "Waste
Management’ section.

Land contamination

Qil, fuels and solvents etc. can contaminate any soil
that they are allowed to contact. Such materials
should never be disposed of by pouring onto soil
and every precaution must be taken to prevent
spillage reaching soil. Waste materials stored on
open ground could also leak, or have polluting
substances washed off them that would contaminate
the land. Always store these materials in suitable
skips or other similarly robust containers.

Checklist

Always adhere to the following:

e Don’t pour or spill anything onto the soil or bare
ground.

e Don’t store waste materials on bare ground, see
"Spillage prevention’ list in ’Additional
Precautions Checklist’.

Legal compliance

Some sites may have a discharge consent for
effluent discharge to the foul drain for a car wash
etc. It is important to know what materials are
allowed in the drain and to check the results of any
monitoring carried out by the local Water authority.

Where paint-spraying operations are carried out, it
may be necessary to apply to the Local Authority for
an air emissions licence to operate the plant. If such
a licence is in operation, additional precautions will
be necessary to comply with the requirements, and
the results of any air quality monitoring must be
checked regularly.

Checklist

Always adhere to the following:

e Know what legal consents and licences apply to
the operations.

¢ Check that the emissions and discharges comply
with legal requirements.

Local issues

A number of environmental issues will be of
particular concern to residents and other neighbours
close to the site. The sensitivity of these issues will
depend on the proximity of the site and the layout
and amount of activity conducted at the site.

Noise is a major concern and therefore
consideration should be given to the time spent
carrying out noisy activities and the location of those
activities that can cause excessive noise.

Car alarm testing, panel beating, hammering and
other such noisy activities should, whenever
possible, be carried out indoors with doors and
windows shut, or as far away as possible from local
residents and others who may be affected by the
disturbance.

Running vehicle engines may be an outside activity
which could cause nuisance to neighbours because
of noise and smell.

Be sensitive with regards the time of day when these
activities are performed, and minimise the time of
the noisy operation, particularly in the early morning
and late evening.

Another local concern will be the smell from the
various materials used. Using less solvent, paint and
petrol could help prevent this annoyance.

Local residents and other business users will also be
concerned about traffic congestion, noise and
exhaust fumes, be sensitive to these concerns and
try to minimise inconvenience caused by deliveries,
customers and servicing operations.

Checklist

Always adhere to the following:

¢ Identify where the neighbours who are likely to
be affected are situated.

* Minimise noise, smell and traffic nuisance.

e Prevent litter by putting waste in the correct
containers.

e Have waste skips emptied regularly.

GENERAL PRECAUTIONS AND FITTING INSTRUCTIONS 3



GENERAL INFORMATION

Use of resource

Another environmental concern is the waste of
materials and energy that can occur in day to day
activities.

Electricity for heating, lighting and compressed air
uses resources and releases pollution during its
generation.

Fuel used for heating, running cars or vans and
mobile plant is another limited resource which
consumes large amounts of energy during its
extraction and refining processes.

Water has to be cleaned, piped to site and disposed
of; all of which creates more potential pollution.

Qil, spares, paint etc., have all produced pollution in
the process of manufacture and they become a
waste disposal problem if discarded.

Checklist
Always adhere to the following:

Electricity and heating:

e Keep doors and windows closed in the Winter.

« Switch off machinery or lights when not needed.

e Use energy efficient heating systems.

« Switch off computers and photocopiers when not
needed.

Fuel:

e Don’t run engines unnecessarily

* Think about whether journeys are necessary and
drive to conserve fuel.

Water:
e Don’t leave taps and hose pipes running.
* Mend leaks quickly, don’t be wasteful.

Compressed air:

e Don't leave valves open.

¢ Mend leaks quickly.

e Don’t leave the compressor running when not
needed.

Use of environmentally damaging materials:
e Check whether a less toxic material is available.

Handling and storage of materials:

* Have the correct facilities available for handling
liquids to prevent spillage and wastage as listed
above.

e Provide suitable locations for storage to prevent
frost damage or other deterioration.

Burning used engine oil

Burning of used engine oil in small space heaters or
boilers can be recommended only for units of
approved design. The heating system must meet the
regulatory standards for small burners(s) with a net
rated thermal input of less than 3MW. The use of
waste oil burners must be licensed by the local
authority.

Waste Management

One of the major ways that pollution can be reduced
is by the careful handling, storage and disposal of all
waste materials that occur on sites. Legislation
makes it illegal to dispose of waste materials other
than to licensed waste carriers and disposal sites.
This means that it is necessary to not only know
what the waste materials are, but also to have the
necessary documentation and licenses.

Handling and storage of waste

Ensure that waste materials are not poured down
the drain or onto soils. They should be stored in
such a way as to prevent the escape of the material
to land, water or air.

They must also be segregated into different types of
waste e.g. oil, metals, batteries, used vehicle
components. This will prevent any reaction between
different materials and assist in disposal.

Disposal of waste

Disposal of waste materials must only be to waste
carriers who are licensed to carry those particular
waste materials and all the necessary
documentation must be completed. The waste
carrier is responsible for ensuring that the waste is
taken to the correct disposal sites.
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Dispose of waste in accordance with the following
guidelines:

¢ Fuel, hydraulic fluid, anti-freeze and oil: keep
separate and dispose of to specialist contractor.

¢ Refrigerant: collect in specialist equipment and
reuse.

+ Detergents: safe to pour down the foul drain if
diluted.

+ Paint, thinners: keep separate and dispose of to
specialist contractor.

« Components: send back to supplier for
refurbishment, or disassemble and reuse any
suitable parts. Dispose of the remainder in
ordinary waste.

+ Small parts: reuse any suitable parts, dispose of
the remainder in ordinary waste.

* Metals: can be sold if kept separate from general
waste.

e Tyres: keep separate and dispose of to
specialist contractor.

* Packaging: compact as much as possible and
dispose of in ordinary waste.

* Asbestos-containing: keep separate and
dispose of to specialist contractor.

¢ Oily and fuel wastes (e.g. rags, used spill kit
material): keep separate and dispose of to
specialist contractor.

e Air filters: keep separate and dispose of to
specialist contractor.

* Rubber/plastics: dispose of in ordinary waste.

* Hoses: dispose of in ordinary waste.

« Batteries: keep separate and dispose of to
specialist contractor.

« Airbags - explosives: keep separate and
dispose of to specialist contractor.

« Electrical components: send back to supplier
for refurbishment, or disassemble and reuse any
suitable parts. Dispose of the remainder in
ordinary waste.

« Electronic components: send back to supplier
for refurbishment, or disassemble and reuse any
suitable parts. Dispose of the remainder in
ordinary waste.

e Catalysts: can be sold if kept separate from
general waste.

¢ Used spill-absorbing material: keep separate
and dispose of to specialist contractor.

« Office waste: recycle paper and toner and ink
cartridges, dispose of the remainder in ordinary
waste.

PRECAUTIONS AGAINST DAMAGE

Always fit wing and seat covers before commencing
work.

Avoid spilling brake fluid or battery acid on
paintwork. Wash off with water immediately if this
occurs.

Disconnect the battery earth lead before starting
work, see ELECTRICAL PRECAUTIONS.

Always use the recommended service tool or a
satisfactory equivalent where specified.

Protect exposed bearing and sealing surfaces and
screw threads from damage.

GENERAL PRECAUTIONS AND FITTING INSTRUCTIONS 5
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SAFETY INSTRUCTIONS

Jacking

The recommended jacking points are given in
LIFTING AND TOWING, always ensure that any
lifting apparatus has adequate load and safety
capacity for the weight to be lifted. Ensure the
vehicle is standing on level ground prior to lifting or
jacking. Apply the handbrake and chock the wheels.

Never rely on a jack as the sole means of support
when working beneath the vehicle. Use additional
safety supports beneath the vehicle.

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

Brake shoes and pads

WARNING: Always fit the correct grade
A and specification of brake linings and

renew brake pads and brake shoes in axle
sets only.

Brake hydraulics

Observe the following recommendations when
working on the brake system:

e Always use two spanners when loosening or
tightening brake pipe or hose connections.

e Ensure that hoses run in a natural curve and are
not kinked or twisted.

» Fit brake pipes securely in their retaining clips
and ensure that the pipe cannot contact a
potential chafing point.

e Containers used for hydraulic fluid must be kept
absolutely clean.

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

« Do not allow hydraulic brake fluid to be
contaminated with mineral oil, or put new brake
fluid in a container which has previously
contained mineral oil.

¢ Do not re-use brake fluid removed from the
system.

¢ Always use clean brake fluid or a recommended
alternative to clean hydraulic components.

* After disconnection of brake pipes and hoses,
immediately fit suitable blanking caps or plugs to
prevent the ingress of dirt.

« Only use the correct brake fittings with
compatible threads.

e Absolute cleanliness must be observed when
working with hydraulic components.

WARNING: It is imperative that the correct
A brake fittings are used and that threads of
components are compatible.

Engine coolant caps and plugs

Extreme care is necessary when removing engine
coolant caps and plugs when the engine is hot and
especially if it is overheated. To avoid the possibility
of scalding allow the engine to cool before
attempting coolant cap or plug removal.

6 GENERAL PRECAUTIONS AND FITTING INSTRUCTIONS
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GENERAL FITTING INSTRUCTIONS

Component removal

Whenever possible, clean components and

surrounding area before removal.

* Blank off openings exposed by component
removal.

¢ Immediately seal fuel, oil or hydraulic lines when
apertures are exposed; use plastic caps or plugs
to prevent loss of fluid and ingress of dirt.

« Close the open ends of oilways exposed by
component removal with tapered hardwood plugs
or conspicuous plastic plugs.

+ Immediately a component is removed, place it in
a suitable container; use a separate container for
each component and its associated parts.

¢ Clean bench and provide marking materials,
labels and containers before dismantling a
component.

Dismantling

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
serious 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 during the process.

e Use marking ink to identify mating parts and
ensure correct reassembly. Do not use a centre
punch or scriber to mark parts, they could initiate
cracks or distortion in marked components.

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

* Wire labels on to all parts which are to be
renewed, and to parts requiring further inspection
before being passed for reassembly; place these
parts in separate containers from those
containing parts for rebuild.

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

Cleaning components

Always use the recommended cleaning agent or
equivalent.

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

Do not use degreasing equipment for components
containing items which could be damaged by the
use of this process.

Whenever possible clean components and the area
surrounding them before removal. Always observe
scrupulous cleanliness when cleaning dismantled
components.

General inspection

All components should be inspected for wear or

damage before being reassembled.

¢ 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 recommended values, use
the appropriate measuring equipment (surface
plates, micrometers, dial gauges etc.). Ensure
the measuring equipment is calibrated and in
good serviceable condition.

¢ Reject a component if its dimensions are outside
the specified tolerances, or if it appears to be
damaged.

e A part may be refitted if its critical dimension is
exactly to its tolerance limit and it appears to be
in satisfactory condition. Use ’Plastigauge’ 12
Type PG-1 for checking bearing surface
clearances.
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GENERAL INFORMATION

Ball and Roller Bearings

When removing and installing bearings, ensure that
the following practices are observed to ensure
component serviceability.

¢ Remove all traces of lubricant from bearing
under inspection by cleaning with a suitable
degreasant; maintain absolute cleanliness
throughout operations.

e Conduct a visual inspection for markings on
rolling elements, raceways, outer surface of outer
rings or inner surface of inner rings. Reject any
bearings found to be marked, since marking in
these areas indicates onset of wear.

e Hold inner race of bearing between finger and
thumb of one hand and spin outer race to check
that it rotates 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. Reject bearing if
action is not perfectly smooth.

e Lubricate bearing with generous amounts of
lubricant appropriate to installation.

¢ Inspect shaft and bearing housing for
discoloration or other markings which indicate
movement between bearing and seatings.

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

e If one bearing of a pair shows an imperfection, it
is advisable to replace both with new bearings;
an exception could be if the faulty bearing had
covered a low mileage, and it can be established
that damage is confined to only one bearing.

* Never refit a ball or roller bearing without first
ensuring that that it is in a fully serviceable
condition.

e When hub bearings are removed or displaced,
new bearings must be fitted; do not attempt to
refit the old hub bearings.

* When fitting a bearing to a shaft, only apply force
to the inner ring of the bearing. When fitting a
bearing into a housing, only apply force to the
outer ring of the bearing.

« Inthe case of grease lubricated bearings (e.g.
hub bearings) fill the space between bearing and
outer seal with the recommended grade of
grease before fitting seal.

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

Oil seals

Always renew oil seals which have been removed
from their working location (whether as an individual
component or as part of an assembly). NEVER use
a seal which has been improperly stored or handled,
such as hung on a hook or nail.

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

* Ensure the surface on which the new seal is to
run is free of burrs or scratches. Renew the
component if the original sealing surface cannot
be completely restored.

¢ Protect the seal from any surface which it has to
pass when being fitted. Use a protective sleeve
or tape to cover the relevant surface.

¢ Lubricate the sealing lips with a recommended
lubricant before use to prevent damage during
initial use. On dual lipped seals, smear the area
between the lips with grease. Note: some oil
seals are coated with a protective wax and must
be fitted dry, unless instructed otherwise.

e If a seal spring is provided, ensure that it is fitted
correctly. Place lip of seal towards fluid to be
sealed and slide into position on shaft. Use fitting
sleeve where possible to protect sealing lip from
damage by sharp corners, threads or splines. If a
fitting sleeve is not available, use plastic tube or
tape to prevent damage to the sealing lip.

» 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
the 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.

e Use the recommended service tool to fit an oil
seal. If the correct service tool is not available,
use a suitable tube approximately 0.4 mm (0.015
in) smaller than the outside diameter of the seal.
Use a hammer VERY GENTLY on drift if a
suitable press is not available.

e Press or drift the seal in to the depth of its
housing, with the sealing lip facing the lubricant
to be retained if the housing is shouldered, or
flush with the face of the housing where no
shoulder is provided. Ensure that the seal does
not enter the housing in a tilted position.
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GENERAL INFORMATION

Joints and joint faces
Fit joints dry unless specified otherwise.

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

» If gaskets and/or jointing compound is
recommended for use; remove all traces of old
jointing material prior to reassembly. Do not use
a tool which will damage the joint faces and
smooth out any scratches or burrs on the joint
faces using an oil stone. Do not allow dirt or
jointing material to enter any tapped holes or
enclosed parts.

e Prior to reassembly, blow through any pipes,
channels or crevices with compressed air.

Locking Devices

Always replace locking devices with one of the same
design.

Tab washers - always release locking tabs and fit
new locking washers. Do not re-use locking tabs.

Locking nuts - always use a backing spanner
when loosening or tightening locking nuts, brake and
fuel pipe unions.

Roll pins - always fit new roll pins of an interference
fitin the hole.

Circlips - always fit new circlips of the correct size
for the groove.

Keys and keyways - remove burrs from edges of
keyways with a fine file and clean thoroughly before
attempting to refit key.

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

Split pins -
1M0057

Always fit new split-pins of the correct size for the
hole in the bolt or stud. Do not slacken back nut to
enter split-pin.
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Screw threads
Metric threads to ISO standards are used.

Damaged nuts, bolts and screws must always be
discarded.

Cleaning up damaged threads with a die or tap
impairs the strength and closeness of fit of the
threads and is not recommended.

Castellated nuts must not be slackened back to
accept a split-pin, except in those recommended
cases when this forms part of an adjustment.

Do not allow oil or grease 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 figure. Damaged or corroded threads can
affect the torque reading.

To check or re-tighten a bolt or screw to a specified
torque figure, first slacken a quarter of a turn, then
retighten to the correct torque figure.

Bolt identification

1MO0055

An 1SO 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.

In addition to marks to identify the manufacturer, the
head is also marked with symbols to indicate the
strength grade, e.g. 8.8; 10.9; 12.9; 14.9. As an
alternative, some bolts and screws have the M and
strength grade symbol on the flats of the hexagon.
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Nut identification

L

1M0056

A nut with an 1ISO 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 grade 4, 5 or 6 are also marked and some
have the metric symbol M on the flat opposite the
strength grade marking.

A clock face system is used as an alternative
method of indicating the strength grade. The
external chambers 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.

Self-locking nuts

:
©
Mook

1M0058

i

Self-locking nuts, i.e. nylon insert or metal stiff nuts
can be re-used providing resistance can be felt
when the locking portion of the nut passes over the
thread of the bolt or stud.
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Self-locking bolts and screws

AAAAAANAN

A

1M0059

Self-locking bolts and screws, i.e. nylon patched or
trilobular thread can be re-used providing resistance
can be felt when the locking portion enters the
female thread.

Nylon patched bolts and screws have a locking
agent pre-applied to the threads. They are identified
by the presence of a coloured section of thread
which extends for up to 180° around the thread.

Trilobular i.e. Powerlok bolts have a special thread
form which creates a slight interference in the
tapped hole or threads of the nut into which it is
screwed.

DO NOT re-use self-locking fasteners in critical
locations eg engine bearings. Always use the correct
replacement self-locking nut, bolt or screw.

DO NOT fit non self-locking fasteners in applications
where a self-locking nut, bolt or screw is specified.

Encapsulated bolts and screws

1M0062

Encapsulated bolts and screws have a
micro-encapsulated locking agent pre-applied to the
thread. They are identified by the presence of a
coloured section of thread which extends completely
around the thread - 360°. The locking agent is
released and activated by the assembly process and
is then chemically cured to provide the locking
action.

Unless a specific repair procedure states otherwise,
encapsulated bolts may be re-used providing the
threads are undamaged and the following procedure
is adopted.

Remove loose adhesive from the bolt and housing
threads, ensure threads are clean and free of oil and
grease. Apply an approved adhesive.

Fit a new encapsulated bolt, or if not available a bolt
of equivalent specification treated with an approved
adhesive.
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SERVICE TOOLS

General

Special service tools have been developed to
facilitate removal, dismantling and assembly of
mechanical components in a cost effective and time
efficient manner. The use of special tools also helps
prevent the potential for damage to components.

Some operations described in this Manual cannot be
carried out properly without the aid of the relevant
service tools.

Special service tools can be obtained from the
following suppliers:

Cartool (UK) Limited

Unit 3, Sterling Business Park
Salthouse Road

Brackmills

Northampton

NN4 7EX

England

TEL: +44 (0) 1604 760099
FAX: +44 (0) 1604 760017
e-mail: sales @ cartooluk.co.uk

CARTOOL GmbH
Straussenlettenstrasse 15
85053 Ingolstadt
Germany

TEL: +49 (0) 841 9650080
FAX: +49 (0) 841 9650090
e-mail: i.amann@ cartool.de

TestBook

TestBook is a computerised workshop tool which
provides your dealership with instant access to the
very latest Technical Information from ROVER,
allowing for accurate and effective fault diagnosis
and repair of all Rover Vehicles.

Where specific garage equipment is required for
diagnosis and repair, reference should be made to
the Service Tools and Equipment Programme where
details of the equipment recommended by Rover
Service may be found.

Body repairs

Any damage found, that would affect the corrosion
resistance of the vehicle during the Warranty period
must be rectified by an authorised Rover Dealer to
the standards, and by the methods, detailed in the
Body Repair Manual.

Replacement body panels

Body panels are supplied coated in cathodic
electrocoat primer.
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DYNAMOMETER TESTING

General

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

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

Four wheel dynamometers

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

Before testing a vehicle with anti-lock brakes on a
four wheel dynamometer, disconnect the ABS
modulator. The ABS function will not work, the ABS
warning light will illuminate. Normal braking will be
available.

Two wheel dynamometers

ABS will not function on a two wheel dynamometer.
The ABS light will illuminate during testing. Normal
braking will be available.

If brake testing on a two wheel dynamometer is
necessary, the following precautions should be
taken:

e Traction control must be disabled
* Neutral selected in gearbox

When checking brakes, run engine at idle speed to
maintain servo-vacuum.
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GENERAL INFORMATION

FUEL HANDLING PRECAUTIONS

General

The following information provides basic precautions
which must be observed if petrol (gasoline) is to be
handled safely. It also outlines other areas of risk
which must not be ignored. This information is
issued for basic guidance only, if in doubt consult
your local Fire Officer.

Fuel vapour is highly flammable and in confined
spaces is also explosive and toxic. The vapour is
heavier than air and will always fall to the lowest
level. The vapour can be easily distributed
throughout a workshop by air currents;
consequently, even a small spillage of fuel is
potentially very dangerous.

Always have a fire extinguisher containing FOAM,
CO.,, GAS or POWDER close at hand when
handling or draining fuel or when dismantling fuel
systems. Fire extinguishers should also be located
in areas where fuel containers are stored.

Always disconnect the vehicle battery before
carrying out dismantling or draining work on a fuel
system.

Whenever fuel is being handled, drained or stored,
or when fuel systems are being dismantled, all forms
of ignition must be extinguished or removed; any
leadlamps must be flameproof and kept clear of
spillage.

WARNING: No one should be permitted to
repair components associated with fuel
without first having specialist training.

WARNING: Do not remove fuel system
A components while the vehicle is over a pit.

Fuel tank draining

Fuel tank draining should be carried out in
accordance with the procedure outlined in the "FUEL
DELIVERY section of this manual and observing the
following precautions:

WARNING: Fuel must not be extracted or
drained from any vehicle whilst it is over a
pit.
Draining or extraction of fuel must be carried out
in a well ventilated area.
The capacity of containers for fuel must be more
than adequate for the full amount of fuel to be
extracted or drained. The container should be
clearly marked with its contents and placed in a
safe storage area which meets the requirements
of local authority regulations.

CAUTION: When fuel has been extracted

or drained from a fuel tank the precautions

governing naked lights and ignition
sources should be maintained.

Fuel tank removal

When the fuel line is secured to the fuel tank outlet
by a spring steel clip, the clip must be released
before the fuel line is disconnected or the fuel tank is
removed. This procedure will avoid the possibility of
residual fumes in the fuel tank being ignited when
the clip is released.

As an added precaution fuel tanks should have a
'FUEL VAPOUR'’ warning label attached to them as
soon as they are removed from the vehicle.

Fuel tank repairs

No attempt should be made to repair a plastic fuel
tank. If the structure of the tank is damaged, a new
tank must be fitted.

Body repairs

Plastic fuel pipes are particularly susceptible to heat,
even at relatively low temperature, and can be
melted by heat conducted from some distance away.

When body repairs involve the use of heat, all fuel
pipes which run in the vicinity of the repair area must
be removed, and the tank outlet plugged, BEFORE
HEAT IS APPLIED. If the repair is in the vicinity of
the fuel tank, the tank must be removed.

WARNING: If welding is to be carried out

in the vicinity of the fuel tank, the fuel

system must be drained and the tank
removed before welding commences.
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Quick fit fuel hose connectors

WARNING: Hose connections between the

fuel pump and the fuel rail contain fuel

under pressure, which MUST be relieved
prior to disconnection of the hoses. See
ENGINE MANAGEMENT SYSTEM - MEMS,
Adjustments.

1. Wipe connection and surrounding area using a
lint free cloth.

NOTE: If the connection is heavily soiled
with road salt and dirt, gently twist
connector while spraying with WD40.

2. If necessary use an air line to remove
contaminates from the retainer area of the
connector.

3. Depress collar and disconnect hose.

4. Ensure pipe end is clean and free from
corrosion.

5. Lubricate pipe end with clean engine oil.

6. Connect hose to pipe and push firmly into
position until a click is heard.

7. Check security of connection by pulling on
connector.

CAUTION: When checking security of
connector pull on connector body NOT on
the hose.
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ELECTRICAL PRECAUTIONS

General

The following guidelines are intended to ensure the
safety of the operator whilst preventing damage to
the electrical and electronic components fitted to the
vehicle. Where necessary, specific precautions are
detailed in the relevant sections of this Manual which
should be referred to prior to commencing repair
operations.

Equipment

Prior to commencing any test procedure on the
vehicle, ensure that the relevant test equipment is
working correctly and any harness or connectors are
in good condition. It is particularly important to check
the condition of the lead and plugs of mains
operated equipment.

Polarity

Never reverse connect the vehicle battery and
always ensure the correct polarity when connecting
test equipment.

High Voltage Circuits

Whenever disconnecting live ht circuits, always use
insulated pliers and never allow the open end of the
ht lead to contact other components, particularly
ECU’s. Exercise caution when measuring the
voltage on the coil terminals while the engine is
running, high voltage spikes can occur on these
terminals.

Connectors and Harness

The engine compartment of a vehicle is a
particularly hostile environment for electrical
components and connectors:

+ Always ensure electrically related items are dry
and oil free before disconnecting and connecting
test equipment.

e Ensure disconnected multiplugs and sensors are
protected from being contaminated with oil,
coolant or other solutions. Contamination could
impair performance or result in catastrophic
failure.

* Never force connectors apart using tools to prise
apart or by pulling on the wiring harness.

+ Always ensure locking tabs are disengaged
before disconnection, and match orientation to
enable correct reconnection.

e Ensure that any protection (covers, insulation
etc.) is replaced if disturbed.

Having confirmed a component to be faulty:

« Switch off the ignition and disconnect the battery.

* Remove the component and support the
disconnected harness.

* When replacing the component keep oily hands
away from electrical connection areas and push
connectors home until any locking tabs fully
engage.

Battery disconnection

Before disconnecting the battery, disable the alarm
system and switch off all electrical equipment. If the
radio is to be serviced, ensure the security code has
been deactivated.

CAUTION: To prevent damage to electrical
components, ALWAYS disconnect the
battery when working on the vehicle’s
electrical system. The ground lead must be
disconnected first and reconnected last.
Always ensure that battery leads are routed
correctly and are not close to any potential
chafing points.

Battery charging

Only recharge the battery with it removed from the
vehicle. Always ensure any battery charging area is
well ventilated and that every precaution is taken to
avoid naked flames and sparks.

Ignition system safety precautions

The vehicle’s ignition system produces high voltage
and the following precautions should be observed
before carrying out any work on the system.

WARNING: Before commencing work on

an ignition system, ensure all high tension

terminals, adapters and diagnostic
equipment are adequately insulated and
shielded to prevent accidental personal contacts
and minimise the risk of shock.

WARNING: Wearers of surgically

implanted pacemaker devices should not

be in close proximity of ignition circuits or
diagnostic equipment.
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Disciplines

Switch off the ignition prior to making any connection
or disconnection in the system to prevent electrical
surges caused by disconnecting ’live’ connections
damaging electronic components.

Ensure hands and work surfaces are clean and free
of grease, swarf, etc. Grease collects dirt which can
cause electrical tracking (short-circuits) or
high-resistance contacts.

When handling printed circuit boards, treat with care
and hold by the edges only; note that some
electronic components are susceptible to body
static.

Connectors should never be subjected to forced
removal or refit, especially inter-board connectors.
Damaged contacts can cause short- circuit and
open-circuit fault conditions.

Prior to commencing test, and periodically during a
test, touch a good vehicle body earth to discharge
static. Some electronic components are vulnerable
to static electricity that may be generated by the
operator.

Grease for electrical connectors

Some under bonnet and under body connectors may
be protected against corrosion by the application of
a special grease during vehicle production. Should
connectors be disturbed in service, repaired or
replaced, additional grease should be applied: Part
No. BAU 5811, available in 150 g tubs.

NOTE: The use of greases other than BAU

5811 must be avoided as they can migrate

into relays, switches etc. contaminating
the contacts and leading to intermittent
operation or failure.
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ENGINE - K SERIES

1.6 MPi

Type ..

Cylinder arrangement ........................
Bore-liner..... .. ...

Stroke

Capacity . ... oo e
Firingorder ....... ... .. . . .. . i
Rotation .......... ... . . .
Compressionratio ............. ... ...
Idle speed

16MPIMEMS3 ... ... ... ... ..

1.8 MPi

Type ..

Cylinder arrangement ........................
Bore-liner..... ... . . .

Stroke

Capacity . ... oo e

Firing or
Rotation

der ...

Compressionratio .................. ...
Idle speed

1.8 MP
1.8 MP

iMEMS1.9 (Manual) ..................
i MEMS 3 (Manual and Steptronic) .......

Valve timing

Inlet
opens
closes

Exhaust
opens
closes

Valveopenperiod ............. ...
Valve lift .. ... ...

1.8 VVC

Type ..
Cylinder

arrangement ............. ... ...

Bore-liner.......... .. .. . . . ..

Stroke

Capacity . ... oo e

Firing or
Rotation

der ...

Compressionratio .............. i,
Idle speed
18VWCMEMS2J) ... ... ... ... ... ...
18VWCMEMS3 ......... ... ..

Valve timing

Inlet

16 valve DOHC

4 in line - transverse, NO.1 cylinder at front of engine
80.00 mm

79.00 mm

1588 cm?

1-3-4-2

Clockwise, viewed from the front of the engine

10.5: 1

825 £ 50 rpm

16 valve DOHC

4 in line - transverse, No.1 cylinder at front of engine
80.00 mm

89.30 mm

1796 cm?

1-3-4-2

Clockwise, viewed from the front of the engine

10.5: 1

875 £ 50 rpm
825 £ 50 rpm

12° BTDC
52° ABDC

52° BBDC

12° ATDC

244°

8.8 mm - inlet
8.8 mm - exhaust

16 valve

4 in line - transverse, No.1 cylinder at front of engine
80.00 mm

89.30 mm

1796 cm?

1-3-4-2

Clockwise, viewed from the front of the engine
10.5:1

875 +50 rpm
825 +50 rpm

0° ATDC at minimum period
40° ABDC at minimum period
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Exhaust
o] = o - 51° BBDC
Closes ..o 21° ATDC
Valve open period
Variable period-inlet . . ....................... 220° to 295°
Valve period-exhaust . ....................... 252°
Variableoverlap . . ... i 21°to 58°
Valve lift .. ... ... 9.5 mm - inlet

9.2 mm - exhaust
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ENGINE - LUBRICATION

Systemtype . ... Wet sump, crankshaft driven eccentric rotor pump
Relief valve opening pressure .. ................ 4.1 bar
Oilpressureatidle .. ......... ... ... .. 1.7 to 3.5 bar
Maximum oil pressure at 6500 rev/min ........... 7.0 bar (below 40° C)
Oil pressure warning light switchopens .......... 0.3-0.5 bar
Oilfilter . ... Full flow with renewable element cartridge
FUEL SYSTEM
Electronic fuel injectiondata ................... See Engine tuning data.
Fuel pump
TYPe . o Continuous flow, electrically driven roller vane
Pump maximum pressureat13.5V ............. 3.5 bar
Regulated injection pressure .. ................. 3.0 £0.2 bar
COOLING SYSTEM
Pressurecapopens . .............cooiie.... 1.03 bar
Thermostat

startstoopen ... ... .. ... . 86 t0 90° C

fullyopen ... ... 102° C
Cooling fan switch, operating temperature ........ ON -102° C, OFF -96° C
Second cooling fan switch, operating temperature .. ON - 108° C, OFF - 103° C
Engine bay fan switch, operating temperature ..... ON - 75° C, OFF - See COOLING SYSTEM, Information.
Engine bay ambient air, warning light switch . .. .. .. ON-90°C
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CLUTCH
TYPe . oo Single plate diaphragm spring, hydraulically operated
Clutch plate diameter
1T6MPI .. 200 mm
1T8MPI .. 215 mm
Diaphragm fingerclearance ................... 1.00 mm
Diaphragm finger height
New . ... 37.5-32.1 mm
Servicelimit .......... ... ... . ... .. 42.75 mm
Clutch plate thickness
New . ... 7.40 - 6.90 mm
Servicelimit .......... ... ... . ... ... .. 5.60
Rivet depth
New . ... 1.00 mm
Servicelimit .......... ... ... . ... ... .. 0.20 mm
Clutch plate run-out
New . ... 0.80 mm
Servicelimit .......... ... ... . ... ... .. 1.00 mm
Pressure plate warping - service limit ............ 0.15 mm
MANUAL GEARBOX
1.6 MPi
Gearboxcode ..........ii G4 BP
Gear ratios
Fifth ... 0.765 : 1
Fourth ... ... ... . . . . 1.033: 1
Third ... 1.307: 1
Second ... 1.842: 1
First ..o 3.167 : 1
Reverse ......... ... . 3.000:1
1.8 MPi
Gearboxcode ..........ii C6 BP
Gear ratios
Fifth ... 0.765 : 1
Fourth ... ... ... . . . . 1.033: 1
Third ... 1.307: 1
Second ... 1.842: 1
First ... e 3.167 : 1
Reverse ......... ... . 3.000:1
1.8VVvC
Gearboxcode ..........ii C4 BP
Gear ratios
Fifth ... 0.765 : 1
Fourth . ... ... . . . . 1.033: 1
Third ... 1.307: 1
Second ... 1.842: 1
First ..o 3.167 : 1
Reverse ......... ... . 3.000:1
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INFORMATION

STEPTRONIC (EM-CVT) GEARBOX

1.8 MPi
Gearboxcode ............ .. . ... VT1-11A
Gear ratios (manual mode only)
Sixth. .o 2.99:1
Fifth ... 3.92:1
Fourth . ... .. . . 4.87:1
Third ... 6.48 : 1
Second ... 8.76 : 1
First o 13.92:1
Reverse ....... .. 15.32: 1
Gear ratios ('D’ drive mode only)
Overdrive ... ..o i 2.553:1
First . 13.92:1
Reverse . ... 15.32: 1
GEARBOX - LUBRICATION

Manual Gearbox

Capacities

Refill .. ..o 2.2 litres

DY o 2.4 litres

Fluids and Lubricants

Gearbox oil specification ...................... Texaco MTF 94

Gear linkage grease specification ............... Unipart multi-purpose lithium grease or equivalent.
Steptronic (EM-CVT)

Capacities

Refill - gearboxonly . ....... ... ... ... ... ... 4.5 litres

Fluid coolerandlines .. ........... ... ... ..... 1.0 litre

Fluids and Lubricants
Gearbox fluid specification .................... Esso EZL799
Unipart CVT
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INFORMATION

FINAL DRIVE

Manual gearbox - MPi

Gearbox code

1.6 MPi G4 BP

1.8 MPi C6 BP
Ratio ..........
Road speed at 1000 rev/min

Fifth ..

Third ...
First ...
Manual gearbox - VVC
Gearbox code C4 BP
Ratio ........ . .
Road speed at 1000 rev/min (Vehicles with 205
tyres)
Fifth ...
Third ...
First ...
Road speed at 1000 rev/min (Vehicles with 215

tyres)
Fifth ..

Steptronic (EM-CVT) - MPi

Gearbox code VT1-11A

Ratio (Manualmode) .........................

Road speed at 1000 rev/min (manual mode only)
Sixth...... ... ..

35.6 km/h
26.4 km/h
20.8 km/h
14.8 km/h

8.6 km/h

33.4 km/h
24.8 km/h
19.5 km/h
13.9 km/h

8.1 km/h

32.9 km/h
24.4 km/h
19.2 km/h
13.7 km/h

7.9 km/h

35.2 km/h
26.8 km/h
21.6 km/h
16.24 km/h
12.0 km/h
7.36 km/h

22.2 mph
16.4 mph
13.0 mph
9.2 mph
5.4 mph

20.8 mph
15.4 mph
12.1 mph
8.6 mph
5.0 mph

20.5 mph
15.1 mph
12.0 mph
8.5 mph
4.9 mph

22.0 mph
16.75 mph
13.5 mph
10.15 mph
7.5 mph
4.6 mph
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INFORMATION

STEERING

NOTE: The following steering geometry settings are given in degrees and minutes, decimal parts of a
degree and millimetres. Steering and suspension geometry settings are for a vehicle at unladen

weight.

Front wheel alignment - toe out - per side

Front wheel camber - negative

Front wheel caster - positive

King pininclination. . .........................
Overall steering ratio

Manual steering
Power steering

Rear suspension geometry
Rear wheel alignment - toe-in - per side

Rear wheel camber - negative

SUSPENSION

Front

Trim height
Height to wheel arch from hub centre at unladen
weight:

Front height
Rear height

0°10 =6’ 0.21° £0.1°
1.105 mm =+ 0.651
mm

0° 30" +£0° 30 0.50° +£0.50°
3.315mm +0.315
mm

4° 50" +1° 4.83° +1.0°
29.98 mm *+6.71

11° 40’ 11.71°
78.71 mm

20.8: 1

19.1:1

0°10'to £0° 7 0.21° £0.12°
1.105 mm +£0.76 mm

1°0 +0° 30 1.0° £0.50°

6.71 mm =0.315 mm

Double wishbone with Hydragas springs, separate
dampers and anti roll bar.

Double wishbone with forward fitting tie bar. Hydragas
springs, separate dampers and anti roll bar.

368 10 mm
363 £10 mm
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INFORMATION

BRAKES

Front brakes

Discdiameter............ ... ... .. .. .. .. . ... 240 mm
Disc thicknessnew .......................... 22 mm
Disc minimum thickness ...................... 20 mm
Pad minimumthickness . ...................... 3 mm

Front brakes (Trophy)

Discdiameter............ ... ... ... ... .. . ..., 304 mm
Disc thicknessnew .......................... 24 mm
Disc minimum thickness ...................... 22 mm
Pad minimumthickness . . ..................... 2.5 mm

Rear brakes

Discdiameter............ ... ... .. ... ... ... 240 mm
Disc thicknessnew .......................... 10 mm
Disc minimum thickness ...................... 8 mm
Pad minimumthickness . . ..................... 3 mm

Brake servo

Servoboostratio .......... ... . L 46:1
Anti-lock brake system (up to 2000MY) ........... Bosch ABS5
Anti-lock brake system (from 2000MY) ........... Bosch ABS5.3
Brake master cylinder
Bore diameter . ..... ... . ... 23.8 mm
WHEELS
Front . ... ... 6 x 15 alloy

7 x 16 alloy
Rear . ... ... 6 x 15 alloy

7 x 16 alloy
Spare . ... 5.5 x 14 steel
Road wheelnuttorque ....................... 70 Nm
TYRE SIZES
Front ... .. . . 185/55 R15 82V Goodyear NCT3

195/45 R16 84V Goodyear Eagle F1

195/45 R16 80V Yokohama A539 type
Rear . ... ... 205/50 R15 86V Goodyear NCT3

215/40 ZR16 82W Goodyear Eagle F1

215/40 R16 86V Yokohama A539 type
Spare ... 175/65 R14 82T
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INFORMATION

TYRE PRESSURES

Pressures (cold):

Tyre Sizes bar Ibf/in?
185/55 R15 82V (front) 1.8 26
195/45 R16 84V (front) 1.7 24
195/45 R16 80V (front) 1.7 24
205/50 R15 86V (rear) 1.9 28
215/40 ZR16 82W (front) 1.7 24
215/40 ZR16 82W (rear) 25 36
215/40 R16 86V (rear) 25 36
175/65 R14 82T (spare) 2.1 30
See Warning

WARNING: The steel spare wheel supplied with cars fitted with alloy wheels is for temporary use only

and must be changed as soon as possible after fitting. The car MUST be driven with caution and

speed MUST NOT exceed 50 mph (80 km/h) with the spare wheel fitted. No more than one temporary
spare wheel may be fitted at any one time. Replacement tyres fitted to the temporary use spare wheel must
be of the same make and specification as those originally fitted.
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INFORMATION

ELECTRICAL
System .. ... 12volt, negative earth
Battery Manual Steer Power Steer
Type - Maintenancefree ...................... YGD 10003 YGD 10012
Coldcrank ......... ... 405 amps 480 amps
Reservecapacity ............. ... ... ... ... ... 70 amps 90 amps
Alternator
TYPE . Magnetti Marelli 11 5i 85
Maximumoutput ............................ 85 amp
Starter motor MPi MEMS 1.9 VVC /MPi MEMS 3
TP . o E8OE M79
Power . ... . .. . 1.0 kW 1.4 kW
DIMENSIONS
Overalllength . ........ ... . . . o . 3.9183m 12ft10in
Overall width (includes mirrors) ................. 1.628 m 5ft4in
Overall height
Cabriolet . ...... ... . 1.268 m 4ft2in
HardTop ...t e 1.273 m 4f2in
Groundclearance ..............ciiiiiiia.. 120 mm 4'/,in
TrOPNY ot 100 mm 3%/,in
Wheelbase . . ........... . 2.376 m 79, in
Turning circle, kerbtokerb . ................... 10.54 m 34 ft7in
Track
Front ... 1.394 m 4 1t 6'/,in
Rear ... ... 1.394 m 4 1t 6'/,in
WEIGHTS

1.6 MPi and 1.8 MPi

Cabriolet . ... ... .. .. . 1075 kg 2370 Ib
Hard Top ... e 1095 kg 2414 b
1.8 VVC and Trophy

Cabriolet . ... ... .. .. . 1090 kg 2403 Ib
Hard Top ... e 1110 kg 2447 Ib
1.8 MPi Steptronic (EM-CVT)

Cabriolet . ... ... .. .. . 1100 kg 2425 Ib
Hard Top ... e 1120 kg 2469 Ib
Maximum gross weight . ...................... 1320 kg 2910 Ib
Maximum rear axle load (Steptronic EM-CVT) .. ... 755 kg 1664 Ib
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INFORMATION

BULBS

Bulb location

Bulb specification

Bulb part number

Headlamp dip beam 12V 55W GLB 448
Head lamp main beam 12V 55W GLB 448
Side light 12V 5W GLB 501
Front direction indicator 12V 21W GLB 382
Rear direction indicator 12V 21W GLB 344
Licence plate 12V 5W GLB 239
Brake light 12V 21W GLB 382
Fog light 12V 21W GLB 382
Reverse light 12v 21W GLB 382
Tail light 12V 5W GLB 380
Footwell 12V 5W GLB 239
Glovebox 12V 5W GLB 239
Front load space 12V 10W GLB 245
Rear load space 12V 10W GLB 245
Repeater lamp 12V 5W GLB 501

GENERAL DATA
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INFORMATION

ENGINE TUNING DATA

Model:1.8 MPi MEMS 1.9

Engine
Type/capacity: . ...
Firing order
Compression ratio
Exhaust gas CO content at idle
Ignition timing at idle *
vacuum connected

Igniton Coil
TYPE .
Primary resistance at 20fIC
Current consumption at idle

Spark Plugs
TYPE .

Engine Management System
TYPE .
Fuel injection
MEMSECM ..... ... ... . i
to-VINO09461 ... ... ...
from - VIN 009462
Fuel injectors
Fuel pump
Fuel pressure regulator
fuel pressure
Throttle position sensor
TP sensor voltages:
throttle open
throttleclosed .. ........ ... ... ... ... ...,
Intake air temperature sensor
Engine coolant temperature sensor . . ............
Oxygen sensor
Disributor cap
Rotorarm . ......... ... .
direction of rotation ............... ... ... .. ..
Crankshaft position sensor
Ambient air temperature sensor
Fuel grade

AN

* = Ignition timing in crankshaft degrees.

Year: 1995 to 2000MY

1.8 K16 /1796 cm®
1-3-4-2

10.5:1 £0.5

0.5 % - maximum

10° BTDC

NEC 100630
0.63t00.77 Q
Variable - 5.5 peak

Double platinum
Champion RC8 PYP
Unipart GSP 9652
0.9 £0.1 mm

MEMS 1.9

Indirect multi-port fuel injection
Rover/ Motorola

MKC 103730

MKC 104110

MJY 100430

WFX 100670

MKW 10016

3.0 +0.2 bar constant

MHB 101440

4.1 to 4.4 volts
0.6 to 0.9 volts
NNK 10001
MEK 100060
MHK 10006
NJD 10010
NJE 10003
Anti-clockwise
NSC 100390
MHK 100520
95 RON minimum - UNLEADED fuel

CAUTION: Serious damage to the engine may occur if a lower octane number fuel than recommended
is used. Serious damage to the catalyst will occur if LEADED fuel is used.

ENGINE TUNING DATA 1



INFORMATION

Model:1.8 VVC MEMS 2J

Engine
Type/Capacity
Firing order
Compression ratio
Exhaust gas CO content at idle
Ignition timing at idle *
vacuum connected

Ignition Coil
TYPE .
Partnumber . ..... .. ... ... ... . .
Primary resistance at 20° C

Spark Plugs
TYPE .

Engine Management System
TYPe . o
Fuel injection
MEMS ECM
to VIN 010517
from VIN 010518
Injectors
Fuel pump
Fuel pressure regulator
fuel pressure
Throttle position sensor
Intake air temperature sensor
Engine coolant temperature sensor . .. ...........
Crankshaft position sensor
Camshaft position sensor
Oxygen sensor
Manifold absolute pressure sensor
Oil temperature sensor (HCU)
Ambient air temperature sensor
Fuel grade

AN

* = Ignition timing in crankshaft degrees.

Year: 1995 to 2001MY

1.8 K16/1796 cm®
1-3-4-2

10.5:1 £0.5

0.5 % - maximum

10° BTDC

H type twin coil
NEC 100690
0.4t00.61 Q

Double platinum
Champion RC8 PYP
Unipart GSP 9652
0.9 £0.1 mm

MEMS 2J

Indirect multi-port fuel injection

Rover/Motorola
MKC 103720
MKC 104000
MJY 100430
WFX 100670
MKW 10016
3.0 +0.2 bar constant
MJC 10020
NNK 10001
MEK 100060
NSC 100390
NSC 100380
MHK 10006
MHK 100490
MEK 100060
MHK 100520

95 RON minimum - UNLEADED fuel

CAUTION: Serious damage to the engine may occur if a lower octane number fuel than recommended
is used. Serious damage to the catalyst will occur if LEADED fuel is used.
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INFORMATION

Model:1.6 MPi, 1.8 MPi and VVC MEMS 3

Engine
Type/Capacity
1.6 MPi
1.8 MPi
Firing order
Compression ratio
Exhaust gas CO content at idle
Ignition timing at idle *
vacuum connected

Ignition Coil
Type
Part number

Trophy
Primary resistance
Secondary resistance

Spark Plugs

Engine Management System
Type
Fuel injection
MEMS ECM
Entry
Trophy
Injectors
Fuel pump
Fuel pressure regulator
fuel pressure
Throttle position sensor
Sensor Values:
Total track resistance
Sensor supply
Intake air temperature sensor
Engine coolant temperature sensor
Crankshaft position sensor
Entry and Trophy
Camshaft position sensor
Trophy
Oxygen sensor
Entry and Trophy
Manifold absolute pressure sensor
Oil temperature sensor
MPi MEMS3
VVC MEMSS3 (HCU)
Ambient air (engine bay) temperature sensor
Fuel grade

AN

* = Ignition timing in crankshaft degrees.

Year: 1.8 MPi 2000MY on
VVC 2001MY on

1.6 K16 /1588 cm®
1.8 K16 /1796 cm®
1-3-4-2

10.5:1 £0.5

0.5 % - maximum

12° BTDC

Nippon Denso
NEC 100730
NEC 100870
0.7Q

Unipart GSP 66527
1.0 £0.05 mm

MEMS 3

Indirect multi-port fuel injection
Rover/Motorola NNN 100901
Rover/Motorola NNN 000060
Rover/Motorola NNN 000100
MJY 100550

WFX 100670

MKW 10016

3.0 £0.2 bar

MJC 100020

4 kQ +20%
5 Volts +4%
NNK 10001
MEK 100170
NSC 100630
NSC 100760
NSC 100610+0
NSC 000010
MHK 100720
MHK 100840
MHK 100820

MEK 100170
MEK 100160
MHK 100520
95 RON minimum - UNLEADED fuel

CAUTION: Serious damage to the engine may occur if a lower octane number fuel than recommended
is used. Serious damage to the catalyst will occur if LEADED fuel is used.
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INFORMATION

Refer to appropriate section heading for component torque figures, e.qg.
Road wheel nuts - refer to SUSPENSION
Exhaust front pipe to manifold - refer to MANIFOLD AND EXHAUST

ENGINE

Camshaftcover,bolts ........................ 9 Nm *
Camshaft Cover Plate

(except MPi MEMS3 2000MY on

and VVC MEMS3 2001MYon) ................ 5Nm
Camshaft Cover Plate

(MPi MEMS3 2000MY on

and VVC MEMS3 2001MYon) ................ 10 Nm

Camshaft gear bolt
8mmbolts . ....... ... . 33 Nm

10mmbolts ... 65 Nm
Crankshaft pulleybolt ........................ 205 Nm
Cylinder head bolts, tighten progressively

Iststage ........ ... i 20 Nm *

2ndstage . ... 180°*

rdstage . ... 180°*
Dipstick/filler tube mounting bracket ............. 10 Nm
Engine harness to oil pump bolt ................ 10 Nm
Flywheel to crankshaftbolts ................... 85 Nm *
Flywheel coverplate ........... ... ... ... .... 9 Nm
Lifingbracket ....... ... ... .. ... . ... 9 Nm
Oil pressure relief valve sealingplug . ............ 25 Nm
Oil pressureswitch .......... ... ... .. ... ..... 12 Nm
Oil pump to cylinder block bolts .. ............... 10 Nm +
Sumpbolts .. ... ... 25 Nm *
Sump to gearbox,bolts ....................... 45 Nm
Sumpdrainplug ......... ... i 25 Nm
Tensioner pulley backplate bolt - Manual
timing belt tensioner . ......... ... . L 10 Nm
Tensioner pulley Allen screw - Manual
timing belt tensioner . ......... ... . L 45 Nm
Timing belt tensioner bolt - Automatic
Timing belttensioner . .......... ... ... ... .... 25 Nm +
Timing belt, fronttop cover .................... 9 Nm
Timing belt, front lowercover .. ................. 9 Nm
Timing belt, rear cover to coolantpump .......... 10 Nm
Timing belt rear cover upperbolts . .............. 9 Nm
Torsion damperto flywheel .................... 22 Nm*

TORQUE WRENCH SETTINGS 1



INFORMATION

Engine Mountings
Bridge bracket assembly to uppertiebar .........
Bridge bracket to RH mounting bracket . . ... ... ...
Buttress LHto subframe ......................
Engine LH mounting to bracketbolts . . .. ... ... ...
Engine LH mounting bracket to gearbox bolts

(manual gearboxmodels) ....................
Engine LH mounting centre bolt

(manual gearboxmodels) ....................
Gearbox mounting to RH buttress nut and bolt

(EM-CVTonly) .......ccoiiiiiii i
LH mountingtoengine .......................
LH mounting to gearbox screws (EM-CVT only) .. ..
LH mounting to LH upper longitudinal ............
Lower RH mounting bracket to engine ...........
Lower tie bartorearsubframe .. ................
Lower tie bartosump bracket ..................
Rear engine steady to bracketonsump ..........
Rear engine steady to subframe ................
Rear mount to subframebolts .. ................
Rearmounttosump ............... ... ... ....
RH buttressto subframe ......................
RH mountingto buttress .. .......... ... ... ...
RH mounting to RH upper longitudinal ...........
Upper RH mounting bracket to engine ...........
Upper tie bar to RH upper longitudinal ...........

* Tighten in sequence
+ New Patchlok bolt must be fitted.
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INFORMATION

MODULAR ENGINE MANAGEMENT SYSTEM -
MEMS

Air cleaner mounting bracket . . ............ ... ..
Camshatft position sensor - VWVC and MEMS 3 .. ...
Crankshaft positionsensor ....................
Distributorcapscrews . .......................
ECMbracketbolts . ......... ... ... ... ... ....
Engine coolant temperature sensor . . ............
Fuelfiltertobracket . ....... ... ... ... ... ....
Fuel filter, inlet and outlet union . . ...............
Fuel pipe brackettobody .....................
Fuel pump cover bolts

Upto 2001MY . ... .

2001MY ON ..
Fuel pump locking ring

Upto 2001MY . ... .

2001MY ON ..
Fuel rail to inlet manifold . .....................
Fuel rail to fuel feed pipe ......................
HO, Sensor MEMS1.9and2J .................
HO, Sensors MEMS 3 (pre and post catalyst) .. .. ..
ht lead cover screws

(MPIMEMS 1.9&VVC2J) ...........ciiun.
Hydraulic Control Unit Solenoid nuts (VVC) .......
Idle aircontrolvalve . .. ....... ... ... ... .. ...
Ignition coil brackettoengine ..................
Ignition coil bolt - MPiMEMS 1.9 ................
Ignition coil bolt - VWVCMEMS 2J .. ..............
Ignition coil bolts - MPiand VWVC MEMS 3.........
Ignition coil and ht lead cover bolts - MEMS 3. . .. ..
Intake air temperature sensor . .................
Manifold absolute pressure sensor

VVC (up to 2000MY) and MEMS 3 .............

VVC (2001MY ON) . ..o
Oil temperature sensor-VVC ..................
Resonatortobody .............. ... ... ... .. ..
Rotorarmtocamshaft . .......................
Spark plugs

MPIMEMS1.9........... .. ... .. . ..

VWCMEMSS ...... ...

MPIiMEMSS . ...... ... ... . i,

VWCMEMSS ...... ...
Throttlebody ........ ... ... .. .
Throttle position sensorscrews . ................

TORQUE WRENCH SETTINGS
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INFORMATION

Catalytic Converter

Catalyst overheatsensor .. .................... 30 Nm
Catalytic converter to frontpipe ................. 50 Nm
Catalytic convertertosilencer . ................. 50 Nm
Fuel Tank

Bulkhead closingpanel ....................... 9 Nm
Fillerhosetotank .............. ... ... .. .... 3 Nm
Fillernecktowing .......... ... ... ... .. .... 3 Nm
Fuel pumpcovertobody ...................... 17 Nm
Fuel pumplockring ........ .. ... 45 Nm
Fuel tank retainingstrap ...................... 10 Nm

Throttle Cable
Throttle pedal to bulkhead fixing ................ 6 Nm
Throttle pedal bracket to pedalbox .............. 22 Nm
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INFORMATION

COOLING

Coolant pump to cylinderblock ................. 10 Nm
Coolant pump to timing belt rearcover ........... 10 Nm
Coolant rail to cylinderblock ................... 9 Nm
Engine bay coolingfantobody ................. 9 Nm
Expansion tank to mounting bracket ............. 5Nm
Radiatortofanmotor ............... ... ... .... 3 Nm
Thermostat housingcover . .................... 9 Nm
Thermostat housing to cylinder block ............ 9 Nm

Bleed points

Radiatorbleedscrew . ........................ 5 Nm
Heaterbleedscrew .......................... 7 Nm
Radiator return line, bleedscrew .. .............. 9 Nm

MANIFOLD AND EXHAUST

Alternator heatshield . .. ...................... 9 Nm
Catalysttosilencer .......... ... ... ... .. ... 50 Nm
Coolanthose heatshield . ..................... 9 Nm
Exhaust manifold heat shield

topbolt . ... 25 Nm

bottombolt . ....... ... .. 10 Nm
Exhaust manifold to cylinderhead . .............. 45 Nm
Exhaust manifold to front pipe flangenuts . . ... . . .. 50 Nm
Exhaust mountingstobody .................... 25 Nm
Inlet manifold to cylinder head nuts and bolts

MPi 17 Nm

VVC 25 Nm
Inlet manifold support bracket-VVC ............. 25 Nm
Inlet manifold to manifold chamber - VVC ......... 25 Nm
Silencerclamp,nut .......... ... ... .. ... ... 30 Nm
Silencer clamp toflangestuds .. ................ 50 Nm
Silencer RH mounting bracket .. ................ 15 Nm
Silencer heatshield . ......................... 10 Nm
Stepper motor to inlet manifold ................. 1.5 Nm
Throttle housing to manifold chamber - VVC . ... ... 9 Nm

* Tighten in sequence

CLUTCH

Clutch damper to bracket (VVConly) ............ 15 Nm
Master cylinder to pedalbox ................... 25 Nm
Master cylinder pipe union . .................... 18 Nm
Pressure plate to flywheel . .................... 25 Nm
Slave cylinder to mounting bracket .............. 25 Nm
Slave cylinder pipeunion . .. ........ ... ... ..... 18 Nm
Slave cylinderbleedscrew .................... 7 Nm

* Tighten in sequence

*

*

TORQUE WRENCH SETTINGS
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INFORMATION

MANUAL GEARBOX

Drainplug .........c. i
Fillerplug ....... .
Flywheel closingpanel .......................
Gear lever assemblytobody ...................
Gearboxtoengine ........... ... ... ..
Gearboxtosump ........... ... ... . i,
Selector cable abutment bracket to gearbox
lowerbracket ........ ... ... . ... ..
Speedometer cable to gearbox (up to 2000MY) .. ..
Road speed transducer (from 2000MY) ..........

STEPTRONIC (EM-CVT) GEARBOX

Connecting rod to selectorlevernut .............
Differential speedsensor ......................
Dipstick tube retainingbolt ....................
Drainplug ....... ...
Fluid cooler pipe clampbolt . ...................
Fluid cooler pipetocoolerbolt . . ................
Fluid coolerunions . ....... .. ... ... . ... .....
Fludpanbolts ........... ... ... . ... ... ....
Fluidpumpbolts ........... ... .. .. ... ... ...
Flywheel closing panelbolts ...................
Gear selector lever assemblytobody ............
Gear shaft speed sensor retaining bolt ...........
Gearboxtoengine ........... ... ... .. ...,
Gearbox mountingto gearbox ..................
Hydraulic control unit mountingbolts . . ...........
Lever to support bracketbolts . .................
Park/Neutral switch . .........................
Park solenoid bolts . ......... ... ... ... .....
Pitot chamberbolts . ......... ... ... ... .. ...
Primary bearingnut . .......... ... ... ... ....
Primary coverbolts ........ ... ... ... ... ...,
Ratio control motor harness connectornut ........
Road speed transducer retaining bolt ............
Secondarycoverbolts ........................
Selector cable bracketto gearbox .. .............
Selector quadrant detentleverbolt ..............
Selectorvalvebolts . ........ ... ... ... ... ...
Sequential gear change microswitch bolts ........
Shiftlock solenoid ...........................
SpeedSensor .......... ..
Starter/Inhibitor/Reverse switch . .. ..............
Valvebody bolts ........... ... ... ... ... ...

* Tighten in sequence
+ Fit new bolts/nuts

— —h
o o
zZ Z
3 3
* o+
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INFORMATION

DRIVE SHAFTS
Driveshaftnut .......... .. ... ... ... ... .. ... 210 Nm, stake nut
STEERING
EPASECUtobracket ........................ 10 Nm
EPAS ECU bracket to fasciarail ................ 25 Nm
Ignition lock to steeringcolumn . ................ Shear bolts
Pinioncover .. ...... ... ... . ... ... 8 Nm
Steeringrackclamp . ........ ... ... L. 22 Nm
Steeringrack’U’bolt ............. ... ... ... .. 22 Nm
Steering rack to intermediate shaft .............. 22 Nm
Steering column to intermediate shaft .. .......... 22 Nm
Steering column mounting brackets ............. 22 Nm
Steering wheel to column

Upto2001T My ... ..o 50 Nm

2001MY ON ..o 63 Nm
Track-rod end to steeringarm . ................. 30 Nm
Track-rodendlocknut . ....................... 50 Nm
Universal joint to steering rack pinion ............ 20 Nm
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INFORMATION

SUSPENSION

Front Suspension

Anti-roll barclamp bracket . . ................... 22 Nm
Anti-rollbar link . ............ .. .. ... . . 35 Nm **
Damper uppermounting ...................... 37 Nm
Damper lowermounting ...................... 45 Nm **
Hubnut ..... ... . 210 Nm
Hydragas unit retainingplate .. ................. 25 Nm
Hydragas pipe,unions . . .......... ... ... ... 20 Nm
Lowerarmtosubframe ....................... 85 Nm **
Lowerballjointnut........................... 45 Nm
Lower ball jointto lowerarm ................... 40 Nm
Upper arm pivot shaft retainingplate . . ........... 10 Nm
Upperarmpivotshaft ........................ 74 Nm
Upperball jointnut........................... 54 Nm
Upper ball jointtohub ........................ 105 Nm
Rear Suspension

Anti-roll bar brackettohub . ... ................. 45 Nm
Anti-roll bar to mounting bracket ................ 13 Nm **
Anti-rollbartolink ........ ... .. ... ... ... ... 35 Nm **
Damper uppermounting . ..................... 50 Nm
Damper lower mounting to upperarms ........... 45 Nm **
Hydragas unit retainingplate . .. ................ 25 Nm
Hydragas pipe, unions . .. ..................... 20 Nm
Lowerarmtohub ... ... ... ... .. ... .. . ... 100 Nm **
Lowerarmtosubframe ....................... 85 Nm **
Track controlarm adjuster ..................... 50 Nm
Track controlarmtohub ...................... 30 Nm
Track control arm to subframe . ... .............. 80 Nm
Tiebartosubframe ......... ... ... ... ... .... 45 Nm **
Tiebartolowerarm ............ ... ... ... .... 80 Nm **
Upper arm pivot shaft retainingplate . . ........... 10 Nm
Upperarmpivotshaft ........................ 74 Nm
Upper ball jointnut .. ........... ... ... ...... 54 Nm
Upper ball jointtohub . ....................... 105 Nm

** = Tighten with suspension at nominal trim height
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INFORMATION

Front Subframe

Clamp plate to subframe ...................... 26 Nm
Crush memberto subframe .. .................. 45 Nm
Front mountingtobody ....................... 30 Nm
Front mountingto subframe .. .................. 100 Nm
Rear mountingtobody ....................... 45 Nm
Rear mountingtosubframe .................... 100 Nm

Rear Subframe

Clamp plate to subframe ...................... 26 Nm
Front mountingtobody ....................... 30 Nm
Front mountingto subframe .. .................. 100 Nm
Rear mountingtobody ....................... 45 Nm
Rear mountingtosubframe .................... 100 Nm
LH & RH upper longitudinal bolts . . . ............. 45 Nm
Wheel Nuts

Alloywheel,nuts ................ ... ... ..... 70 Nm *
Sparewheel,nuts ................ ... ... ..., 70 Nm *

* =Tighten in sequence

TORQUE WRENCH SETTINGS
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INFORMATION

BRAKES

ABSECUtomodulator ....................... 8 Nm
ABS ECU to mounting spigot . . .. ............... 15 Nm
ABS hydraulic modulator to bracket ............. 10 Nm
ABSsensorbolts .............. ... ... .. ... ... 10 Nm
Master cylindertoservo ...................... 20 Nm
Master cylinder to pipe union .. ................. 14 Nm
Pedal box mounting bracket to top plate nuts and

bolts .. ... ... 22 Nm
Pedal box mounting bracket to bulkhead bolts . . . .. 22 Nm
Pedal crosstube bracket to bulkhead nut.......... 22 Nm
Pedal pivot shaft to pedal box end bracket nut . . ... 22 Nm
Proportioning valvetobody .................... 10 Nm
Proportioning valve to pipe union ............... 14 Nm
Servotobracket ........... ... .. .. L 20 Nm
Servo brackettobody ............... ... . ..., 20 Nm
Servo bracket to body bracket . ................. 30 Nm
Front Brakes

ABS speedsensortohub ..................... 10 Nm
Bleednipple . . ... . . 10 Nm
Brake pipeunions ............ ... .. ... .. 14 Nm
Caliper body to carrierguide pin ................ 45 Nm
Calipercarriertohub ......................... 85 Nm
Disctodriveflange ........ ... .. ... ... ... .... 7 Nm
Hosetocalliper ......... ... ... . ... ... ....... 35 Nm
Hose to upperarmbracket .................... 45 Nm

Rear Brakes

ABS speedsensortohub ..................... 10 Nm
Bleednipple . ........... . 10 Nm
Brake pipeunions ............ ... .. ... .. 14 Nm
Calipertohub ........... ... ... ... ... ..... 85 Nm
Caliper body to carrierguide pin ................ 45 Nm
Disctodriveflange ......... ... ... ... ... .... 7 Nm
Hosetocaliper.......... ... .. . ..., 35 Nm
Hose to upperarmbracket .................... 45 Nm
Handbrake

Handbrake lever brackettobody ................ 25 Nm
Handbrake assembly to bracket ................ 25 Nm
Handbrake abutment bracket to mounting bracket .. 25 Nm
Handbrake cable to luggage bay bulk head ....... 10 Nm
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INFORMATION

SUPPLEMENTARY RESTRAINT SYSTEM

SRS DCU brackettobody ..................... 10 Nm
SRSDCUtobracket ......................... 10 Nm
Airbags

Passenger airbag to fascia bracket . ............. 8 Nm
Drivers airbag to steeringwheel ................ 8 Nm
Passenger airbag module bracket to fascia .. ... ... 9 Nm
Seat Belts

Seat beltassemblytobody .................... 35 Nm
Seat belt assemblytoseat .................... 30 Nm
Seat belt pre-tensionertoseat.................. 45 Nm
BODY

Aposttrim ... 6 Nm
Crossmembertofloorpan ..................... 22 Nm
Headertrim ...... ... ... . ... .. . . . ... ... 6 Nm
Headlamptobody .......... ... ... .. ... ...... 6 Nm
Underbelly panel ........... ... ... ... ...... 22 Nm
Bonnet

Bonnet locking platform .. ........... ... ... ... 10 Nm
Bonnettohinges ........... ... ... .. ... ... 9 Nm
Bonnet lock platetobody ..................... 25 Nm
Bonnet release leverto bulkhead ............... 9 Nm
Boot

Bootlidtohinges . .......... ... ... . ... ...... 9 Nm
Boot lid strikertobody . ....................... 10 Nm
Boot latchto bootlid ......... ... ... ......... 10 Nm
Bumpers

Crashcantobody ........................... 25 Nm
Front bumper armaturetobody ................. 25 Nm
Front bumper valance to bumper armature ........ 25 Nm
Front bumpertocrashcan .................... 25 Nm
Rear bumper armaturetobody ................. 22 Nm
Rear bumper valance toarmature ............... 25 Nm
Doors

Doorfinishers . ...... .. ... . . . . i 10 Nm
Door glass regulatortodoor ................... 7 Nm
Doorhandletodoor . ......... ... ... ... ... 2.5Nm
Door strikerscrews . ........ ... .o 18 Nm
Latch assemblytodoor ....................... 5 Nm
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INFORMATION

Hood

Soft Top

Hood frame hingetobody ..................... 45 Nm
Hood catch to headerrail ..................... 20 Nm
Hood header strikers . . ....................... 6 Nm
Hard Top

Fronttop catchtohardtop .................... 10 Nm
Seats

Seatrunners ............ ... e 45 Nm
Squab frame to cushionframe .................. 45 Nm

HEATING AND VENTILATION

Fascia rail supportbracket .................... 10 Nm
Heatermountings .............. ... ... ...... 10 Nm
Intake ducttobody .......................... 10 Nm
AIR CONDITIONING

Compressor

Compressor to mounting bracket . .. ............. 45 Nm
Compressorto pipeunion ..................... 25 Nm
Condenser

Mounting bracket to striker plate panel ........... 17 Nm
Air conditioning pipe to condenser. .............. 5 Nm
Evaporator

Evaporator to heater-clamp ................... 3 Nm
Evaporator to lowerdash panel ................. 9 Nm

Receiver Drier
Air conditioning pipe to receiverdrier ............ 5 Nm

Thermostatic Expansion Valve

Evaporator pipe clamp to expansionvalve ........ 5Nm
Evaporator pipe, bracket . ......... ... ... .. 7 Nm
Trinaryswitch . ... ... ... .. . 10 Nm
WIPERS AND WASHERS

Wiperarmtospindle ......................... 20 Nm
Motor and linkage assembly to scuttle . . .......... 10 Nm
Motor to linkage bracket ...................... 12 Nm
Cranktomotorspindle ....................... 18 Nm
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INFORMATION

ELECTRICAL

Aerial lockingnut . ........ ... ..o L
AlarmECU . . ... ..
Alternatortopulley . ... L
Alternator to engine mounting clamp bolts ........
Alternator adjustment tensioner bracket bolts . . .. ..

Alternator tensioner pulley nut (A/C models only) ...

Central locking motortodoor. ..................
Fuseboxtobody ............................
EPASECUtomounting.......................
Headlamp lower retaining bolts .. ...............
Headlamp upper retainingbolts . .. ..............
Horntovalance .......... ... ... ... ... . ....
Starter motor securingbolts . ... ....... ... .. ...
Tail Lamptobody ...........................

INSTRUMENTS

Speedometer cable to gearbox union ............

TORQUE WRENCH SETTINGS
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INFORMATION

JACKING, SUPPORTING AND TOWING

1M0064

Central jacking point - front
Central jacking point - rear

RH sill reinforced bracket - front
LH sill reinforced bracket - front
LH sill reinforced bracket - rear

arwbd=

WARNING: In accordance with normal

workshop practice, and to avoid the

possibility of damage or personal injury,
work must not be carried out, on or under a
vehicle when it is supported solely on a jack.
Place safety supports under the sill reinforced
jacking areas (3, 4, 5 or 6).

©®eNOo

A

RH sill reinforced bracket - rear
Subframe longitudinal members - front
Subframe longitudinal members - rear
Front towing eyes

WARNING: Do not position a jack, jack
stand or wheel free support under the
suspension attachment points.

WARNING: Do not attempt to jack under
suspension attachment points.

LIFTING AND TOWING 1



INFORMATION

CAUTION: When lifting the side of the

vehicle with a workshop jack, ensure that

the jack head is positioned under the
reinforced area of the sill, as shown.

1M0O065

WORKSHOP JACK

Front: Locate the jack head under the central
location bracket(1).

Position safety supports under both front sill
reinforced brackets (3 and 4).

Rear: Locate the jack head under the central
location bracket (2).

Position safety supports under both rear sill
reinforced brackets (5 and 6).

Side Front: Locate the jack head under the sill
reinforced bracket (3 or 4) and position safety
support under front subframe longitudinal member

7).

Side rear: Locate the jack head under the sill
reinforced bracket (5 or 6) and position safety
support under rear subframe longitudinal member

8).

WHEEL-FREE LIFT

If crossbeams are available, locate the pads under
the sill reinforced jacking brackets (3, 4) and (5, 6).

If longitudinal beams are available, locate the beams
under the subframe longitudinals with lifting pads at
the front and rear positions (7 and 8). Raise the lift a
few inches and ensure the vehicle is firmly
supported. Raise the lift to full height and inspect the
lifting points for security.

RECOVERY

Manual gearbox models

It is recommended that a recovery trailer or two
wheel car ambulance be used. In an emergency, the
car may be towed on its own wheels using the front
lashing/towing eyes (9).

Automatic (EM-CVT) gearbox models

It is recommended that a recovery trailer or a two
wheel car ambulance is used on the rear wheels. In
an emergency, the car may be towed a short
distance on its own wheels using the front
lashing/towing eyes (9).

Suspended tow

CAUTION: A front suspended tow must

not be attempted on a vehicle with an

automatic gearbox. Serious damage to the
transmission will occur.

A suspended tow cannot be carried out without
incurring damage. If additional damage is immaterial
because of existing crash damage, lifting chains can
be attached to the towing eyes.

Before towing commences release the handbrake,
place the gear lever in neutral and the ignition switch
at’l’. Do not tow at a greater speed than 30 mph, 50
km/h.

On no account should the vehicle be towed with the
rear wheels on the ground if the transmission is
faulty, the transmission fluid level is low, or the
towing distance exceeds 30 miles or 50 km.

WARNING: Trophy models have a lower

ground clearance than most other cars,

vehicle recovery should ONLY be carried
out by a qualified recovery specialist using a
transporter or trailer. Other methods of vehicle
recovery, including the use of wheel lift
equipment to suspend the front or rear wheels,
and towing with rope, bar or chain , will cause
damage to the front of the vehicle and are not
recommended.
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INFORMATION

Transporter or trailer lashing

Use the front towing eyes, and specific lashing
points for rear of car. DO NOT secure lashing hooks
or trailer fixings to other parts of the car.

CAUTION: Some of the information

include in the recovery section DOES NOT

apply to MGF Trophy models. Please take
note of the information below.

Because the Trophy model has a lower ground
clearance than most other cars, vehicle recovery
should ONLY be carried out by a qualified recovery
specialist using a transporter or trailer.

Other methods of vehicle recovery, including the use
of wheel lift equipment to suspend the front or rear
wheels, and towing with rope, bar or chain, will
cause damage to the front of the vehicle and are
NOT recommended.

TOWING

General

Use the front lashing/towing eyes (9) for towing the
vehicle on all four wheels from the front.

WARNING: To ensure that the steering
does not lock when the vehicle is being
towed, it is essential that the ignition key
is turned to position ’I’, and remains there while
the vehicle is moving.
Ensure the following precautions are observed:
Do not tow if the gearbox or a drive shaft is
faulty.
Do not tow if a wheel or drive shafts are touching
the body or frame.
Ensure the gear lever is in neutral and the
handbrake is released.
Remember that greater effort than normal will be
necessary to apply the brakes if the vehicle is
being towed without the engine running.

Automatic (EM-CVT) gearbox models

When a car with automatic gearbox is to be towed
on four wheels from the front, the following
precautions must be observed:

The gearbox fluid level must be correct before
starting to tow.

The selector must be at ’N’.

The car must not be towed at speeds greater than
30 mph, 50 km/h or for distances which exceed 30
miles, 50 km.

CAUTION: A front suspended tow must
& not be attempted as serious damage will
be caused to the automatic transmission.

NOTE: A vehicle fitted with an automatic
& gearbox cannot be started by towing or
pushing.
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INFORMATION

CAPACITIES
Fueltank ....... ... ... ... . . . . .. 50 litres
Engine oil refill and filterchange: . ............... 4.5 litres
Engine oil refill fromdry: ... ..o oL 5 litres
Manual gearbox:
Refill ... 2.2 litres
Fromdry ....... . . 2.4 litres
Steptronic (EM-CVT) Gearbox:

Refill - Gearboxonly ........................ 4.5 litres
Fluid coolerandlines .. ...................... 1.0 litre
Cooling system fromdry: ...................... 10.5 litres
Washerreservoir: ........... ... . .. .. 2.3 litres

FLUIDS

Brake Fluid

Use only AP New Premium Super DOT 4 brake fluid
or Castrol Universal DOT 4 brake/clutch fluid. DO
NOT use any other type of fluid.

Anti-Freeze Solutions

The overall anti-freeze concentration should not fall,
by volume, below 50% to ensure that the
anti-corrosion properties of the coolant are
maintained. Anti-freeze concentrations greater than
60% are not recommended as cooling efficiency will
be impaired.

Conventional ethylene glycol anti-freeze

Vehicles using conventional anti-freeze are identified
by not having a label attached around the expansion
tank filler neck or a black filler neck ring label.

Early vehicles up to VIN No: RD512771 use
UNIPART Superplus 3 Anti-freeze and Summer
Coolant to protect the cooling system. The coolant
is yellow/green in colour.

CAUTION: No other "universal’ or Organic

Acid Technology (OAT) anti-freeze should

be used with UNIPART Superplus 3
Anti-freeze and Summer Coolant.

If UNIPART Superplus 3 Anti-freeze and Summer
Coolant is not available, use an ethylene glycol
based anti-freeze containing no methanol with
non-phosphate corrosion inhibitors which meet
specifications BS6580 and BS5117 suitable for use
in mixed metal engines. To ensure the protection of
the cooling system against corrosion, these
anti-freezes must be renewed every 12 months.

Vehicles from VIN No: RD512772 to Vin No:
RD520012 use UNIPART AFC Longlife Anti-freeze
and Summer Coolant to protect the cooling system.
The coolant is blue in colour.

CAUTION: No other "universal’ or Organic

Acid Technology (OAT) anti-freeze should

be used with UNIPART AFC Longlife
Anti-freeze and Summer Coolant.

If UNIPART AFC Longlife Anti-freeze and
Summer Coolant is not available, use an ethylene
glycol based anti-freeze containing no methanol with
non-phosphate corrosion inhibitors which meet
specifications BS6580 and BS5117 suitable for use
in mixed metal engines. To ensure the protection of
the cooling system against corrosion, these
anti-freezes must be renewed every 12 months.

CAPACITIES, FLUIDS AND LUBRICANTS 1



INFORMATION

Organic Acid Technology (OAT) anti-freeze

Vehicles from Vin No: RD520013 use Unipart OAT
(XLC) coolant which is Orange/Pink in colour.
Vehicles using OAT anti-freeze are identified by a
label attached around the expansion tank filler neck
- see illustration.

CAUTION: The anti-freeze used in the

cooling systems of later cars contains

OAT corrosion inhibitors. This anti-freeze
must not be used with any other anti-freeze and
must not be used as a replacement in cooling
systems which previously contained anti-freeze
not of this type.

M26 0680

Use UNIPART OAT Anti-freeze and Summer
Coolant or any ethylene glycol based anti-freeze
(containing no methanol) with only OAT
corrosion inhibitors, to protect the cooling
system.

Only anti-freeze containing OAT corrosion
inhibitors should be used. Do not top-up or refill
cooling system with any other type of
anti-freeze.

In an emergency, if anti-freeze to this
specification is not available, top-up the cooling
system with clean water only, but be aware of
the resultant reduction in frost protection. The
correct anti-freeze concentration must be
restored as soon as possible.

Upgrading coolant

For future servicing convenience, it may be
desirable to update the specified coolant in an
earlier vehicle by replacing it with Unipart OAT
(XLC). This is permissible, provided that the cooling
system is first drained and flushed at low pressure
as described in the Workshop Manual - Repair No:
26.10.01.

When Unipart OAT (XLC) coolant has been added
to such a vehicle, it will be necessary to replace the
existing black filler neck label with the OAT warning
label (part No: PAK100410A), to indicate the coolant
specification has been changed.

All vehicles

The cooling system should be drained, flushed and
refilled with the correct amount of anti-freeze
solution at the intervals given on the Service
Maintenance Check Sheet.

After filling with anti-freeze solution, attach a warning
label to a prominent position on the vehicle stating
the type of anti-freeze contained in the cooling
system to ensure that the correct type is used for

topping-up.

The recommended quantities of anti-freeze for
different degrees of frost protection are:

Solution Amount of anti-freeze | Commences freezing | Frozen solid
50% Litres °C °F °C °F
5.25 -36 -33 -48 -53
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INFORMATION

LUBRICATION

The engine and other lubricating systems are filled
with high performance lubricants giving prolonged
life.

CAUTION: You should always use a high

quality oil of the correct viscosity range in

the engine and gearbox 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 oil ways. Additional oil additives
should not be used.

Always adhere to the recommended servicing
intervals.

Engine oil

Use oil meeting specification ACEA A2 and having a
viscosity band recommended for the temperature
range of your locality. Where oils to these Rover and
European specifications are not available, well
known brands of oils meeting APl SH or SJ quality
should be used.

5W/20 |
Sw/30
5w/40
Sw/50
10wW/30 >
10w/40 -
10w/50 +
1Bw/40 +
15w/50 1
20w/40

KRR

20w/50+

C -30° -20° 10° 0° 10° 20° 30° 40°

°F -20° 0° 20° 40° 60° 80° 100°

1M0060

Manual gearbox

Use Texaco MTF 94, Unipart MTF94 or Caltex
MTF94 for refill and topping-up.

Steptronic (EM-CVT) gearbox

Use (EZL799) Esso CVT or Unipart CVT for refilling
or topping up.

Gear linkage

Use Unipart Multi-purpose Lithium Grease or
equivalent.

General greasing

Use Unipart Multi-purpose Lithium Grease or
equivalent.

Boot hinges

Lubricate with Rocol Ultralube.

Locks, latches and hinges

Use Door Lock and Latch Lubricant, Part No. CYL
100020.

CAPACITIES, FLUIDS AND LUBRICANTS 3
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ENGINE COMPARTMENT LOCATIONS - MPi
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1. Coolant expansion tank and cap 5. Aircleaner

2. Engine oil dipstick 6. Distributor cap

3. Engine oil filler cap 7. Spark plugs

4. Fuelfilter 8. Crankcase ventilation hoses
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ENGINE COMPARTMENT LOCATIONS - VVC
MEMS 2J

10M0483

1. Coolant expansion tank and cap 5. Aircleaner
2. Engine oil dipstick 6. Ignition coil
3. Engine oil filler cap 7. Spark plugs
4. Fuelfilter 8. Crankcase ventilation hoses
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ENGINE COMPARTMENT LOCATIONS - VVC
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1. Air cleaner 5. Engine oil filler cap
2. Ignition coils 6. Crankcase ventilation hoses
3. Coolant expansion tank and cap 7. Fuel filter
4. Engine oil dipstick
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ENGINE COMPARTMENT LOCATIONS - MPi

MEMS 3
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1. Coolant expansion tank and cap 5. Crankcase ventilation hoses
2. Engine oil dipstick 6. Fuel filter
3. Engine oil filler cap 7. Air cleaner
4. Ignition coils 8. Spark plugs
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UNDERBONNET LOCATIONS
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MAINTENANCE

ENGINE OIL

Qil level check

Always check oil level and drain oil with vehicle
standing on level ground and use engine oil of

specification 10W/40 for topping up and refilling.

6

10M0486

1. Pull the dipstick out, wiping the blade clean as

it is withdrawn by squeezing the dipstick wiping
mechanism (arrowed) between finger and
thumb. Re-insert dipstick fully and withdraw
again, this time releasing the dipstick wiping
mechanism. Check the oil level which must be
maintained between minimum mark ’MIN’ and
maximum mark ’"MAX’ on dipstick.

. If required, remove filler cap, REMOVE

DIPSTICK and top-up with new engine oil to
specification 10W/40. See INFORMATION,
Capacities, fluids and lubricants.

Qil drain and refill

The oil should be drained when engine is warm. The
oil filter can be renewed while oil is being drained.

WARNING: Observe due care when
draining engine oil as the oil can be very
hot.
Prolonged and repeated contact with used
engine oil may cause serious skin disorders.
Wash thoroughly after contact. Keep out of
reach of children.

10M0400

—

. Place a container under sump.

2. Remove drain plug and sealing washer, allow
oil to drain.

3. Clean the drain plug, fit NEW sealing washer
and refit drain plug. Tighten to 25 Nm.

4. Remove filler cap, REMOVE DIPSTICK refill

with new engine oil to specification 10W/40.

Re-check oil level.

MAINTENANCE
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OIL FILTER RENEWAL

See ENGINE, Repairs.

CRANKCASE VENT HOSES

CAMSHAFT TIMING BELT MPi & VVC

See ENGINE, Adjustments.

FUEL FILTER

See ENGINE MANAGEMENT SYSTEM - MEMS,
Repairs.

AIR CLEANER ELEMENT

See ENGINE MANAGEMENT SYSTEM - MEMS,
Repairs.

ENGINE TUNING

Tuning must be carried out using TestBook.

SPARK PLUGS

See ENGINE MANAGEMENT SYSTEM - MEMS,
Repairs.

. Check crankcase ventilation hoses for signs of

splitting and general condition.

. Check hoses are routed correctly, secure and

serviceable.

MAINTENANCE 7
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FUEL SYSTEM HOSES, PIPES AND UNIONS

8

10M0418A

. Check fuel pipes and connections for chafing

and leakage.

. Check pipes are securely clipped.
. Check fuel tank is free from leaks.

MAINTENANCE
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DISTRIBUTOR CAP, h.t. CABLES AND COIL IGNITION COILS - VVC MEMS 2J
TOWER - MPi MEMS 1.9

MLMMMI\‘ /)

Release 2 screws. 10M0484 2

Lift off distributor cap.

Check cap for cracks, warping and burns.
Check rotor arm for damage.

Clean interior and exterior of distributor cap.
Check that h.t. cables are free from damage,
routed correctly and all connections are tight.
Clean ignition coil tower.

Refit distributor cap.

Tighten distributor cap screws to 2 Nm. IGNITION COILS - MPi/ VVC MEMS 3

1. Check h.t. cables and multiplugs for security.
2. Clean each coil tower.

oaprwN~

©oN

1. Remove coil cover.

2. Check h.t. cables and multiplugs for security.
3. Clean each caoil.

MAINTENANCE 9
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DRIVE SHAFT GAITERS

10

=

10M0403

. Check that drive shaft gaiters are not twisted,

split or damaged.
Check clips are secure.

COOLING SYSTEM

g WARNING: To prevent injury such as

scalding caused by escaping steam or
coolant, do not remove pressure relief cap

from expansion tank while system is hot.

Check level and top-up

1.

CAUTION: The coolant level should only
be checked when the system is cold.

sty

10M0485

Visually check that coolant level is between the
two steps of the level marker inside the
expansion tank. If level is appreciably low,
suspect leakage or overheating.

CAUTION: If coolant is not visible in
expansion tank, the system must be
refilled in accordance with Refilling

procedure.

2.

3.

o R

If required, remove coolant expansion tank cap
and top-up with anti-freeze mixture. See
INFORMATION, Capacities, fluids and
lubricants.

CAUTION: The coolant must not exceed
the expansion tank flange.

Check specific gravity of coolant. The overall
anti-freeze concentration must not be below
50% by volume and must not exceed 60% by
volume.

Refit expansion tank cap.

For cooling system drain and refill. See
COOLING SYSTEM, Adjustments.
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EXHAUST SYSTEM

pOM~

Check for damage and signs of leakage.
Check security of system.

Check mountings and correct alignment.
Check security of heat shields.

GEARBOX FLUID - MANUAL MODELS

Fluid level check and top-up

10M0402

. Ensure vehicle is standing on level surface.
. Wipe clean area around filler/level plug and

remove plug and sealing washer. Discard
sealing washer.

. Check that fluid is level with bottom of level

plug hole.

CAUTION: Fluid lodged behind level plug
will trickle out when plug is removed and
can give impression that level is correct.

4. Top-up, if required, until fluid just runs from

hole. Allow sufficient time for fluid to flow and
reach a common level within gearbox.

Use Texaco MTF 94 transmission oil. See
INFORMATION, Capacities, fluids and
lubricants.

. Réefit filler/level plug and new sealing washer

and tighten to 35 Nm.

MAINTENANCE 11
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GEARBOX FLUID - STEPTRONIC (EM-CVT)
MODELS

Fluid level check and top-up

NOTE: Always check fluid level with
vehicle standing on level ground and
gearbox at operating temperature.

EN—

3

M10 0712

1. With engine running at idle speed and
handbrake applied, select 'P’ or 'N’. Withdraw
dipstick and wipe blade with clean cloth.

2. Re-insert dipstick fully, withdraw and check
fluid level which must be maintained between
minimum and maximum marks on dipstick.

3. Switch off engine and top-up to maximum mark
if required. See AUTOMATIC GEARBOX -
’EM-CVT’, Adjustments.

4. Refit dipstick.

CLUTCH FLUID

WARNING: Do not allow dirt or foreign

liquids to enter reservoir when topping up.

Use only AP New Premium Super DOT 4 or
Castrol Universal DOT 4 clutch fluid from airtight
containers.

CAUTION: Do not allow clutch fluid to

contact paint finished surfaces as paint

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

Level check

10M0411

1. Wipe reservoir body and filler cap, and check
level visually.

2. Remove filler cap and top-up, until fluid
reaches bottom of reservoir filler neck.

3. The baffle plate halfway up the reservoir acts
as the the clutch fluid minimum level.

12  MAINTENANCE
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STEERING

Steering column, rack, joints and gaiters

10M0404

1. Check security of steering rack, two mounting
fixings, tighten nuts to 22 Nm.

2. Restrain ball joint movement and check that
steering track rod, locknuts are tightened to 50
Nm.

3. Check security of 2 track rod end nuts, tighten
to 30 Nm.

4. Visually check that the rack sealing gaiters are
not twisted or damaged and clips are secure.

5. Check for signs of lubricant leakage.

6. Check intermediate shaft bolts are tightened to
22 Nm.

MAINTENANCE 13
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SUSPENSION DAMPERS, BALL JOINTS,
FIXINGS AND GAITERS

Front suspension

10M0390

1. Check upper ball joint nut - 54 Nm. 7. Check condition of hydragas gaiters for splits
2. Check anti-roll bar clamp, bushes and bolts - and fluid leaks.

22 Nm. 8. Check radius shaft, bushes and nuts - 74 Nm.
3. Check radius shaft to subframe, fixing bolts - 9. Check suspension damper, lower mounting

10 Nm. bushes and bolts - 45 Nm.
4. Check suspension dampers for oil leaks. 10. Check lower arm to subframe, mounting
5. Check suspension damper top mounting, bushes and bolts - 85 Nm.

bushes and nuts - 37 Nm 11. Check anti-roll bar to lower arm, link bushes
6. Check hydragas units and pipe connections for and bolts - 45 Nm.

fluid leaks. 12. Check lower ball joint, clamp bolt - 45 Nm.

14  MAINTENANCE
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Rear suspension
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10M0391

. Check rear link to hub nut - 30 Nm.

. Check anti-roll bar to hub, link bushes and
bolts - 35 Nm.

. Check track control arm, adjuster nuts - 50 Nm.
Ensure that the track control arm has rotational
movement, this can be checked by grasping
the track control arm and rotating it backwards
and forwards on the ball joints.

. Check rear link to subframe, bushes and bolts -
80 Nm.

. Check anti-roll bar clamp, bushes and bolts -
13 Nm.

. Check hydragas units and pipe connections for
leaks.

. Check suspension damper, top mounting
bushes and nuts - 37 Nm.

. Check suspension dampers for oil leaks.
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Check condition of hydragas gaiters for splits
and fluid leaks.

Check suspension upper arm, pivot shaft
bushes and nuts - 74 Nm.

Check upper ball joint nut - 54 Nm.

Check suspension damper, lower mounting
bushes and bolts - 45 Nm.

Check lower arm to subframe, bushes and
bolts - 85 Nm.

Check tie bar to subframe, bushes and bolts -
45 Nm.

Check lower arm to hub, bushes and bolts -
100 Nm.

Check tie bar to lower arm, bushes and bolts -
80 Nm.
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ROAD WHEELS AND FASTENINGS

1. Check condition of road wheels including spare
for signs of buckling and rim damage.

2.

3.

16

10M0392

10M0421

Push extractor tool over head of nut cover and
pull to remove.

Fit key socket over locking wheel nut, then fit
wheel nut spanner over key socket and
unscrew.

Working in a diagonal sequence slacken each
nut '/, turn and then tighten to 70 Nm.

TYRE PRESSURES AND CONDITION

1.

2.

Check for signs of tyre wear indicator in tread
pattern.

Check all tyres including spare for uneven
wear, external cuts in fabric, exposure of ply or
cord structure, lumps and bulges.

. Check and adjust tyre pressures. See

INFORMATION, General data.

FOOTBRAKE

1.

-

10M0338

Press brake pedal and check for firm
resistance after short pedal movement.

MAINTENANCE
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HANDBRAKE BRAKE FLUID

WARNING: Do not allow dirt or foreign

liquids to enter reservoir when topping-up.

Use only new AP New Premium Super
DOT 4 or Castrol Universal DOT 4 brake fluid
from airtight containers.

Check

CAUTION: Do not allow brake fluid to

contact paint finished surfaces as paint

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

Level check

70MO558A

1. Check caliper clearance is between 1 and 2
mm, each side.

2. If the handbrake requires adjustment. See
BRAKES, Adjustments.

10M0393

1. Wipe reservoir body and filler cap clean and
check level visually.

2. Remove filler cap and top-up to 'MAX’ mark, if
required.

MAINTENANCE 17
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Renew fluid, ABS and Non-ABS brake systems.
1. Raise vehicle on four post lift.
CAUTION: Ensure that fluid level in
reservoir is maintained during the
complete operational sequence using new
brake fluid.

CAUTION: Never re-use fluid that has been
& bled from system.

10M0414

Bleed sequence - non ABS and ABS systems
LH rear to RH rear.
RH front to LH front.

CAUTION: Braking efficiency may be
seriously impaired if wrong bleed
sequence is used.

2.

10.

11.
12.

10M0413

Attach a bleed tube to LH rear bleed nipple.
Submerge free end of tube into jar containing
brake fluid.

WARNING: Ensure vehicle is in neutral
before starting engine.

Start engine to build up vacuum in the brake
servo, keep engine running while carrying out
bleeding procedure.

Open bleed nipple, use an assistant to press
brake pedal to the floor and hold.

. Close bleed nipple, and then release brake

pedal.

Repeat procedures 4 and 5 until no more air
bubbles can be seen flowing from the bleed
hose.

Hold pedal to floor and tighten bleed screw to
10 Nm.

Release brake pedal.

Repeat forgoing procedure at each wheel in
sequence illustrated, until clean, bubble free
fluid flows from the bleed hose at each
sequence stage.

Remove bleed tube. Apply brakes and check
for leakage.

Lower vehicle.

Check brake pedal for short firm travel when
brakes are applied.

18 MAINTENANCE
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BRAKE HOSES AND PIPES

10M0415

1. Visually check all brake fluid pipes, hoses and
connections for correct routing and security.

2. Check for signs of chafing, leakage and
corrosion.

MAINTENANCE 19
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Renew brake hose - front

10M0394

Remove

NOTE: Disconnect hose at end nearest to

& master cylinder first.

1.

ok

No

20

Release brake pipe union from hose using
correct union spanner.

Fit plug to pipe end to prevent excessive fluid
loss.

Withdraw brake hose clip from upper bracket.
Remove lower damper nut and bolt to release
hose bracket, collect spacer and two washers.
Remove banjo bolt at caliper end of hose and
discard 2 sealing washers.

Remove hose and discard.

. Fit banjo end of hose to caliper with banjo bolt

and 2 new sealing washers and tighten to 36
Nm.

Fit union end of hose to top bracket and secure
with clip.

Remove plug from pipe end, connect brake
pipe to hose and tighten union to14 Nm.

Fit lower damper bolt.

Position hose bracket, damper, spacer and
washers.

Fit nut and tighten to 45 Nm.

Bleed brake system. See BRAKES,
Adjustments.

Renew brake hose - rear

10M0395

Remove

NOTE: Disconnect hose at end nearest to

& master assembly first.

1.

Release brake pipe union from hose using
correct union spanner.

Fit plug to pipe end to prevent excessive fluid
loss.

Withdraw brake hose clip from bracket.
Remove banjo bolt at caliper end of hose and
discard 2 sealing washers.

Remove hose and discard.

. Fit banjo end of hose to caliper with banjo bolt

and 2 new sealing washers and tighten to 36
Nm.

Fit union end of hose to rear bracket and
secure with clip.

Remove plug from pipe end, connect brake
pipe to hose and tighten union to 14 Nm.
Bleed brake system. See BRAKES,
Adjustments.

MAINTENANCE
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FRONT DISC BRAKES

Check

1. Raise front of vehicle.

g WARNING: Support on safety stands.

10M0396

2. Remove both front road wheels.

Minimum brake pad thickness:
Dimension A =3 mm.

NOTE: Measurement does not include pad
backing thickness.

4. If the brake pads need to be renewed. See
BRAKES, Repairs.

Fit road wheels and tighten nuts to 70 Nm.
Remove stands and lower vehicle.

Depress footbrake several times in order to
give correct pad to disc clearance before road
testing.

Nooa

3. Check brake pads visually and assess lining
thickness.
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REAR DISC BRAKES

Check
1. Raise rear of vehicle.

g WARNING: Support on safety stands.

2. Remove both rear road wheels.

10M0417A

3. Check brake pads visually and assess pad

thickness.

Nooa

10M0397

Minimum brake pad thickness:
Dimension A =3 mm.

NOTE: Measurement does not include pad
backing thickness.

. If the brake pads need to be renewed. See

BRAKES, Repairs.

Fit road wheels and tighten nuts to 70 Nm.
Remove stands and lower vehicle.

Depress footbrake several times in order to
give correct pad to disc clearance before road
testing.
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BODY

Locks, hinges and latch mechanism
(not steering lock)

3
10M0405

1. Functionally check operation of all locks. Exterior paintwork and body panels
2. Operate driver’s door lock and check that

electric central door locking operates. 1. Visually check paintwork and body panels for
3. Ensure that all locks, hinges and latch damage and corrosion.

mechanisms are lubricated using Door Lock

and Latch Lubricant, Part No. CYL 100020. Underbody sealer

Inject grease sparingly into lock barrels. Clean

off any surplus grease. 1. Visually check underbody sealer for damage

DO NOT lubricate the steering lock. and continuity.

NOTE: Use Rocol Ultralube on the boot

& hinges.
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DRIVER AIR BAG MODULE

1. Visually check for signs of damage.
2. Torenew an air bag. See RESTRAINT
SYSTEMS, Repairs.

SCREEN WIPERS AND BLADES

PASSENGER AIR BAG MODULE

1. Visually check for signs of damage.
2. Torenew an air bag. See RESTRAINT
SYSTEMS, Repairs.

AIR BAG ROTARY COUPLER

See RESTRAINT SYSTEMS, Repairs.

. Operate front screen wiper.
. Check that blades wipe screen without

smearing.
Check that wipers park correctly.
Operate wiper switch in all modes.

. Check that wipers operate at speeds selected.

V7.
¢

10M0412

Renew blade

Nogapwd=

Lift wiper arm.

Press retaining lever.

Slide blade down arm.

Withdraw blade assembly from arm.
Position new blade to wiper arm.

Push blade into engagement with arm.
Check that it is retained.
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WINDSCREEN WASHERS

10M0407
10M0406
4. Operate windscreen washer and check that
jets strike top and centre of area to be wiped.
5. Adjust jet by inserting a needle into jet hole and
1. Visually check mixture level in reservoir. repositioning.
2. Top-up by removing filler cap and adding 6. Check operation of wash/wipe.
required concentration mixture of water and 7. Observe that washer and wipers operate
’Screenwash’. correctly.
3. Clean windscreen washer jets using thin wire 8. Recheck level in reservoir after adjustments.
as a probe.
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LAMPS, HORNS AND WARNING INDICATORS

No

26

. Switch on sidelamps, and check that

sidelamps, tail lamps, rear number plate lamps,
and instrument lights illuminate.

Switch on headlamps, operate dip switch and
check that headlamps function in both dip and
main beam, and panel main beam indicator
operates.

Operate flash switch and check that
headlamps flash.

Open doors and check interior lamps
illuminate.

Open bonnet, and rear luggage compartment
and check lights illuminate.

Press horn and check that horn operates.
Switch on ignition and depress brake pedal,
check brake lights illuminate.

Switch on ignition and operate direction
indicator switch to right and left and check that
the relative warning indicators flash at front and
rear.

Operate hazard warning switch and check that
all warning indicators flash.

BATTERY CONNECTIONS

10MO408A

1. Lift flap covering positive terminal.

2. Wipe battery top clean and dry, smear terminal
posts with petroleum jelly.

3. Ensure terminals are tight.

4. Replace flap.

FUSEBOX
/O
E:E;jjoooooo 0

s
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EEVI/CE

M10 0715

© O O O O ¢

\[_1

Underbonnet fuse box

1. Release and lift off cover.

2. Check security of fusible link and power lead
connections.

3. Refit cover and secure.
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ROAD TEST

Park/Neutral (inhibitor) switch - Steptronic
(EM-CVT)

1. Select’D’ selector lever position.

2. Check that engine will not start.

3. Select 'R’ selector lever position and repeat
start check.

4. Check that engine will start with the selector
lever in the ’P’ and 'N’ positions.

Selector cable - Steptronic (EM-CVT)

1. Move selector lever through positions P R N
and D and check for correct setting of selector
cable

Engine start and fast idle speed

1. Start engine from cold and check that fast

engine idle speed is maintained until normal

engine temperature is reached.

Engine performance and throttle operation

—

. Start engine and check that it starts easily.

2. Check that 'oil pressure’ and 'no charge’
warning lamps extinguish.

3. Check that throttle pedal movement is free and
unrestricted.

4. Check that engine is responsive to throttle

movement.

Clutch and gear selection - manual transmission.

Normal driving conditions

1. Check that clutch engages smoothly without
judder, slipping or noise.

2. Check for abnormal transmission noise.

3. Check for smooth quiet gear change and that
gear selected engages easily.

Gear selector and parking pawl engagement -
Steptronic (EM-CVT). Normal driving conditions.

1. Select position 'R’ and check for smooth
take-up.

2. Select’D’, drive away and check for smooth
ratio change from rest.

3. Check for abnormal transmission noise.

4. Slow vehicle down and check for smooth ratio
change.

5. Select 'Sport’, drive away and operate selector
lever and steering wheel switches in plus (+)
position from rest. Check for smooth
up-changes of ratio from rest.

6. Slow vehicle down and operate selector lever
and steering wheel switches in minus (-)
position. Check for smooth down-changes of
ratio.

7. Stop the vehicle on a slope.

8. Select position ’P’ and release handbrake.

9. Check that vehicle does not move and selector
lever does not slip from ’P’ position.

10. Complete the above check with the vehicle
facing in the opposite direction.

Steering

1. Check for noise, effort required, free play and
self-centering.

Suspension

1. Check for noise, irregularity in ride (e.g
dampers) and wheel imbalance.

Footbrake

1. Check for pedal effort, travel, braking
efficiency, pulling and binding.

Instruments
1. Check that all instruments operate.
2. Check speedometer for steady operation,
noise and operation of distance recorder.
Body
1. Check for abnormal body noise.

Seat belts

1. Check for operation of inertia reels and
condition of belt webbing.

Handbrake
1. Apply handbrake firmly, check ratchet travel is

less than 5 clicks. Check handbrake is not
binding when released.
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ENGINE [hy2eee]

CAMSHAFT FRONT OIL SEAL - EXHAUST - MPi
MEMS 1.9 (UP TO 2000MY); VVC MEMS 2J (UP
TO 2001MY)

Service repair no - 12.13.07
Remove

1. Remove camshaft timing belt gear. See this
section.
2. Support engine with jack.

CAUTION: Place a block of wood between
& sump and jack to avoid damage.

3. Remove 2 bolts securing RH engine mounting
bracket to engine.

4. Lower engine slightly to gain access to exhaust
camshaft oil seal.

5 18G1299A-1

%%//\r_;

Yy

- \ 6 18G1299A

12M1429

A

5. Fit camshaft timing belt, gear bolt to camshaft
and screw tool 18G 1299A into seal.

6. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.

7. Remove bolt from camshaft.

Refit
1. Clean sealing area of head and camshatft,

ensuring all traces of rubber are removed.
Do not scrape sealing surfaces.

2 18G 1769A

L

12M 1430B

2. Using tool 18G 1769A , fit new camshaft oil
seal.

NOTE: This oil seal is coloured BLACK.

A

CAUTION: Oil seal must be fitted dry. Do
& not use tool 18G 1769.

3. Raise engine, fit and tighten engine mounting
bolts to 60 Nm.

4. Fit camshaft timing belt gear. See this
section.

REPAIRS 1
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CAMSHAFT FRONT OIL SEAL - EXHAUST - MPi
MEMS 3 (2000MY ON); VVC MEMS 3 (2001MY
ON)

Service repair no - 12.13.07
Remove
. Disconnect battery earth lead.

1
2. Remove timing belt. See this section.
3. Remove 18G 1570 from camshaft gears.

12-182

M12 5757

4. Using 12-182 to restrain camshaft gear,
remove bolt and plain washer securing
camshaft gear to camshaft.

5. Remove camshaft gear.

18G1768%

6. Fit camshaft gear bolt back into end of
camshaft.

7. Remove camshaft oil seal using 18G 1768 and
centre bolt 18G 1299A-1.

8. Discard camshaft oil seal.

9. Remove bolt from camshaft.

M12'5752 4

Refit

1. Clean sealing area of cylinder head and
camshaft carrier.

CAUTION: Do not use a metal scraper or
the machined surfaces may be damaged.

2. Fit 18G 1749 to end of camshaft to protect seal
and fit new seal 18G 1769A.

CAUTION: Oil seal must be fitted dry. DO
NOT use 18G 1769.

i NOTE: Front oil seals are black.

3. Clean gears and camshaft mating faces.

CAUTION: Do not use a metal scraper or
& the machined surfaces may be damaged.

CAUTION: If the sintered gears have been
& subjected to prolonged oil contamination,

they must be soaked in a solvent bath
before refitting. Because of the porous
construction of sintered material, oil
impregnated in the gears will emerge and
contaminate the belt.

4. Remove camshaft gear bolt.

5. Fit gear to camshaft.

6. Restrain camshaft gear using 12-182, fit plain
washer and tighten bolt to 65 Nm.

7. Align camshaft gears and fit 18G 1570.

8. Fit timing belt. See this section.

9. Connect battery earth lead.

2 REPAIRS



ENGINE [hy2eee]

CAMSHAFT REAR OIL SEAL - EXHAUST - MPi Refit
MEMS 1.9 (UP TO 2000MY)

1. Clean sealing area of cylinder head and

Service repair no - 12.13.08 camshaft, ensuring all traces of rubber are
removed.
Remove Do not scrape sealing surfaces.

1. Remove engine cover. See this section.

m/?’ﬁ[‘ 18G 11769A ;—r

; -
S IITIIIEIIIIIA | r—‘ ]

12M1441A f
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&

2. Remove 2 bolts securing camshaft cover plate
to cylinder head. i NOTE: This oil seal is coloured RED.

12M1439 . . .
2. Fit new camshaft oil seal using tool 18G

1769A.

3. Remove cover plate.

18G 1299A

18G 1299A/1

CAUTION: Oil seal must be fitted dry. Do
& not use tool 18G 1769.

3. Fit cover plate and tighten bolts to 5 Nm.
4. Fit engine cover. See this section.

i

12M1440

4. Fit camshaft timing belt, gear bolt to camshaft
and screw tool 18G 1299A into seal.

5. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.

6. Remove bolt from camshaft.

REPAIRS 3



ENGINE

CAMSHAFT REAR OIL SEAL - EXHAUST - VVC
MEMS 2J (UP TO 2001 MY)

Service repair no - 12.13.08
Remove

1. Remove and discard camshaft rear timing belt.
See this section.

18G 1299A

18G 1299A/1

i

12M2014

2. Fit camshaft timing belt gear bolt to camshaft
and screw tool 18G 1299A into seal.

3. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.

Refit
1. Clean sealing area of cylinder head and

camshaft, ensuring all traces of rubber are
removed. Do not scrape sealing surfaces.

18G 1769A

| ST

|

;
S IITIIIEIIIIIA | r—‘ ]

12M2015A f

2. Fit new camshaft oil seal using tool 18G
1769A.

j NOTE: This oil seal is coloured RED.

CAUTION: Oil seal must be fitted dry. Do
& not use tool 18G 1769.

3. Fit new camshaft rear timing belt. See this
section.

4 REPAIRS
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CAMSHAFT REAR OIL SEAL - EXHAUST - MPi
MEMS 3 (2000MY ON); VVC MEMS 3 (2001MY
ON)

Service repair no - 12.13.08

Remove

1. Disconnect battery earth lead.

2. Remove engine cover. See this section.

3. Position absorbent cloth beneath vehicle to
catch any oil spillage.

4. Remove 2 bolts securing oil seal cover to
cylinder head and remove cover.

Al
X

18G 1299A-1
M125776 /

5. Remove camshaft oil seal using 18G 1768 and
centre bolt 18G 1299A-1.
6. Discard camshaft oil seal.

Refit

1. Clean oil seal recess, ensuring all traces of
rubber are removed.

CAUTION: Do not use a metal scraper or
the machined surfaces may be damaged.

e T760R D
M12 5784 7

2. Fit 18G 1749 to end of camshaft to protect seal
and fit new camshatft oil seal using 18G 1769A.

CAUTION: Oil seal must be fitted dry. DO
NOT USE 18G 1769.

i NOTE: Rear oil seals are red.

3. Ensure area around camshaft oil seal is clean
and free from oil.

4. Position cover plate, fit bolts and tighten to 10
Nm.

5. Fit engine cover. See this section.

6. Connect battery earth lead.

REPAIRS 5
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CAMSHAFT FRONT OIL SEAL - INLET - MPi
MEMS 1.9 (UP TO 2000MY)

Service repair no - 12.13.09

Remove

1. Remove camshaft timing belt gear. See this

section.
2 18G1299A-1
7= \\‘
L —
- \3 18G1299A
12M1836

2. Fit camshaft timing belt, gear bolt to camshaft
and screw tool 18G 1299A into seal.

3. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.

4. Remove bolt from camshaft.

Refit
1. Clean sealing area of head and camshatft,

ensuring all traces of rubber are removed.
Do not scrape sealing surfaces.

2 18G 1769A

L

12M 1430B

2. Using tool 18G 1769A , fit camshatft oil seal.

A

CAUTION: Oil seal must be fitted dry. Do
& not use tool 18G 1769.

NOTE: This oil seal is coloured BLACK.

3. Fit camshaft timing belt gear. See this
section.

6 REPAIRS
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CAMSHAFT FRONT OIL SEAL - INLET - VVC
MEMS 2J (UP TO 2001 MY)

Service repair no - 12.13.09

Remove

1. Remove inlet camshaft timing belt gear. See

this section.

18 1299A1

N
& NI H

74

18G1299A
M12 7289

2. Fit camshaft timing belt gear bolt to camshaft

and screw tool 18G 1299A into seal.

3. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.

4. Remove bolt from camshaft.

Refit
1. Clean sealing area of cylinder head and

camshaft, ensuring all traces of rubber are
removed. Do not scrape sealing surfaces.

18G 1604

=1

12M2019

2. Fit new camshaft oil seal using tool 18G 1604

until seal is flush with mechanism face.

i CAUTION: Oil seal must be fitted dry.

3. Fitinlet camshaft timing belt gear. See this
section.

CAMSHAFT FRONT OIL SEAL - INLET - MPi
MEMS 3 (2000MY ON); VVC MEMS 3 (2001MY
ON)

Service repair no - 12.13.09
Remove
. Disconnect battery earth lead.

1
2. Remove timing belt. See this section.
3. Remove 18G 1570 from camshaft gears.

M12 5743

4. Using 12-182 to restrain camshaft gear,
remove bolt and plain washer securing
camshaft gear to camshaft.

5. Remove camshaft gear.

6. Refit camshaft gear bolt to camshatft.

M12 5772

7. Remove camshaft oil seal using 18G 1768 and
centre bolt 18G 1299A-1.

8. Discard camshaft oil seal.

9. Remove bolt from camshaft.

REPAIRS 7
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Refit CAMSHAFT REAR OIL SEAL - INLET - MPi MEMS
1.9 (UP TO 2000MY)

1. Clean sealing area of cylinder head and
camshaft carrier. Service repair no - 12.13.10

CAUTION: Do not use a metal scraper or Remove
machined surfaces may be damaged.
1. Remove rotor arm. See ENGINE
MANAGEMENT SYSTEM - MEMS, Repairs.

3
\\\

QN
A\

18G 1760A g

M12 5773 N

2. Fit 18G 1749 to end of camshaft to protect seal 12M1442
and fit new camshatft oil seal using 18G 1769A.

CAUTION: Oil seal must be fitted dry. DO
NOT USE 18G 1769. .
2. Remove flash shield.

i NOTE: Front oil seals are black.

3. Clean gear and camshaft mating faces. 18G 1299A

CAUTION: If the sintered gears have been
subjected to prolonged oil contamination, 18G 1299A-1
they must be soaked in a solvent bath
before refitting. Because of the porous
construction of sintered material, oil &1
impregnated in the gears will emerge and i { \mm
contaminate the belt. ‘

4. Remove camshaft gear bolt.
5. Fit gear to camshaft, fit plain washer and using

12-182 to restrain camshaft gear, tighten bolt 1oM1443

to 65 Nm.
6. Align camshaft gears and fit 18G 1570.
7. Fittiming belt. See this section. 3. Fit camshaft timing belt, gear bolt to camshaft
8. Connect battery earth lead. and screw tool 18G 1299A into seal.

4. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.
5. Remove bolt from camshaft.

8 REPAIRS
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Refit

1. Clean sealing area of cylinder head and
camshaft, ensuring all traces of rubber are
removed.

Do not scrape sealing surfaces.

18G 1769A

12M 1444B

2. Fit oil seal using tool 18G 1769A.

j NOTE: This oil seal is coloured RED.

CAUTION: Oil seal must be fitted dry. Do
& not use tool 18G 1769.

3. Fit flash shield to camshaft.
4. Fit rotor arm. See ENGINE MANAGEMENT
SYSTEM - MEMS, Repairs.

CAMSHAFT REAR OIL SEAL - INLET - VVC
MEMS 2J (UP TO 2001MY)

Service repair no - 12.13.10
Remove

1. Remove and discard camshaft rear timing belt.
See this section.

18G 1299A-1
'
5
MIIIIDE
18G 1299A
M12 7288

2. Fit camshaft timing belt gear bolt to camshaft
and screw tool 18G 1299A into seal.

3. Remove oil seal by tightening centre bolt of
tool 18G 1299A-1.

4. Remove bolt from camshaft.

Refit
1. Clean sealing area of cylinder head and

camshaft, ensuring all traces of rubber are
removed. Do not scrape sealing surfaces.

18G 1604

12M2017

2. Fit new camshaft oil seal using tool 18G 1604,
until seal is flush with mechanism face.

i CAUTION: Oil seal must be fitted dry.

3. Fit new camshaft rear timing belt.
See this section.

REPAIRS 9



ENGINE

CAMSHAFT REAR OIL SEAL - INLET - MPi MEMS
3 (2000MY ON); VVC MEMS 3 (2001MY ON)

Service repair no - 12.13.10

Remove

1. Disconnect battery earth lead.

2. Remove engine cover. See this section.

3. Position absorbent cloth beneath vehicle to
catch any oil spillage.

4. Disconnect CMP sensor multiplug and release
CMP harness from oil seal cover.

5. Remove 2 bolts securing oil seal cover to
cylinder head and position cover aside.

\

= AW
NV

6. Remove camshaft oil seal using 18G 1768 and
centre bolt 18G 1299A-1.
7. Discard camshaft oil seal.

Refit

1. Clean oil seal recess, ensuring all traces of
rubber are removed.

CAUTION: Do not use a metal scraper or
machined surfaces may be damaged.

2. Fit 18G 1749 to end of camshaft to protect seal
and fit new camshatft oil seal using 18G 1769A.
DO NOT USE 18G 1769.

NOTE: Oil seals are red.

A
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ENGINE [hy2eee]

. Ensure area around camshaft oil seal is clean

and free from oil.

. Position cover plate, fit bolts and tighten to 10
Nm.

. Secure CMP harness to cover plate and
connect CMP multiplug.

. Fit engine cover. See this section.

. Connect battery earth lead.

CRANKSHAFT PULLEY - MANUAL GEARBOX

Service repair no - 12.21.01
Remove

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

g WARNING: Support on safety stands.

3. Remove road wheel(s).

4. Remove alternator drive belt. See
ELECTRICAL, Repairs.

5. Remove starter motor. See ELECTRICAL,
Repairs.

-
12M1704 @\)/_

6. Lock crankshaft using tool 18G 1742.

REPAIRS 11



ENGINE

CRANKSHAFT PULLEY - SEQUENTIAL AUTO
(EM-CVT)

Service repair no - 12.21.01
Remove

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

g WARNING: Support on safety stands.

3. Remove road wheel(s).

4. Remove alternator drive belt. See
ELECTRICAL, Repairs.

5. Remove starter motor. See ELECTRICAL,
Repairs.

12M1703

18G 1571

7. Remove crankshaft pulley bolt and washer.
8. Remove crankshaft pulley.

Refit

1. Clean crankshaft to pulley mating faces.

2. Fit crankshaft pulley.

3. Fit crankshaft washer and tighten centre bolt to
205 Nm.

4. Remove crankshaft locking tool 18G 1742.

5. Fit starter motor. See ELECTRICAL, Repairs. 6. Lock crankshaft using tool 18G 1571.

6. Fit alternator drive belt. See ELECTRICAL,
Repairs.

7. Fit road wheel(s) and tighten nuts to correct

torque. See INFORMATION, Torque wrench

settings.

Remove stand(s) and lower vehicle.

Connect battery earth lead.

©®

M12 5801

7. Remove crankshaft pulley bolt and washer.
8. Remove crankshaft pulley.

12 REPAIRS



ENGINE [hy2eee]

Refit

LN

Clean crankshaft to pulley mating faces.

Fit crankshaft pulley.

Fit crankshaft washer and tighten centre bolt to
205 Nm.

Remove crankshaft locking tool 18G 1571.

Fit starter motor. See ELECTRICAL, Repairs.
Fit alternator drive belt. See ELECTRICAL,
Repairs.

Fit road wheel(s) and tighten nuts to correct
torque. See INFORMATION, General data.
Remove stand(s) and lower vehicle.

Connect battery earth lead.

CRANKSHAFT FRONT OIL SEAL

Service repair no - 12.21.14
Remove

1. Remove crankshaft timing belt gear. See this

section.
2 18G 705-1A/3
w@ =
L )
— é )
s 4
| B
18G 1566
12M1438

. Fit thrust button tool 18G 705-1A/3 to

crankshaft.

. Ensure bore of tool is burr free, fit and tighten

tool 18G 1566 into crankshaft front oil seal.

. Tighten centre screw of tool to remove oil seal.
. Remove thrust button from crankshaft.

REPAIRS 13
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Refit

1. Use lint free cloth to thoroughly clean seal
recess in oil pump and running surface on
crankshaft.

Clean crankshaft pulley and gear.

18G 1587

7
)
o
s
Iy
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3 2
\
12M1702

2. Fit protector, from oil seal kit, over crankshaft

end.
3. Fit new oil seal to crankshaft using tool 18G

1587. Remove protector.

i CAUTION: Oil seal must be fitted dry.

4. Fit crankshaft timing belt gear. See this
section.

CRANKSHAFT REAR OIL SEAL

Service repair no - 12.21.20

Remove

1. Remove flywheel. See this section.

12M1457

2. Using a burr free flat ended screwdriver, ease
crankshaft rear oil seal from cylinder block,
remove and discard seal.

CAUTION: Do not mark sealing surface on

& crankshaft.

14 REPAIRS
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Refit

1. Remove all traces of oil and sealant from
cylinder block, oil seal recess and running
surface of crankshaft.

2. Apply a continuous bead of sealant, Part No.
GAC 8000 to replacement oil seal as shown.

CAUTION: Do not apply oil or grease to

any part of oil seal or running surface of

crankshaft. Seal must be fitted
immediately after applying sealant.

18G 1574—% & ﬁ
Al |
3,4
12M1458A

. Position oil seal to cylinder block and fit oil seal

replacer tool 18G 1574, retain tool using 3
slave bolts.

. Evenly tighten oil seal replacer bolts to press

oil seal squarely into cylinder block.

. Leave oil seal replacer tool and oil seal in

clamped position for one minute to allow oil
seal to relax.

. Remove oil seal replacer tool.
. Allow sealant to cure for a minimum of 30

minutes before topping-up oil or rotating
crankshaft.

. Fit flywheel. See this section.

REPAIRS 15



ENGINE

CYLINDER HEAD GASKET - MPi MEMS 1.9 (UP
TO 2000MY)

Service repair no - 12.29.02

Remove
1. Remove and discard camshaft timing belt. See
this section.
2. Remove camshaft cover gasket. See this
section.
3. Remove inlet manifold gasket - MPi. See

16

MANIFOLD & EXHAUST SYSTEMS, Repairs.

f_\
s o

IR =

Loosen clip screw and remove air intake hose
from air cleaner.

Remove 2 clips securing air cleaner to
mounting bracket.

Release 3 air cleaner studs from mounting
bracket and release air cleaner from resonator
duct.

Remove air cleaner.

12M1420

A

8.

9.
10.
11.

18G 1570

M12 4998A

NOTE: Manual timing belt tensioner
illustrated.

Manual timing belt tensioner :- Remove
camshaft belt tensioner spring.

Mark camshaft gears for fitting reference.
Remove tool 18G 1570.

Restrain camshaft gears using tool 12-182
and remove 2 bolts and plain washers from
camshaft gears.

Engines fitted with manual timing belt tensioner

12.

13.

Remove tensioner backplate screw and
tensioner pulley Allen bolt.
Remove tensioner pulley assembly.

REPAIRS
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All engines

Mi25001 14

14. Remove bolts from upper part of timing belt
rear COver, remove cover.

12M1422

15. Remove 4 flange nuts securing exhaust front
pipe to manifold.

16. Release front pipe from manifold, remove
gasket and discard.
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12M1423

17. Loosen clips and disconnect 2 coolant hoses
from cylinder head.

18. Disconnect 2 multiplugs from coolant sensors.

12M1424

19. Loosen 2 captive bolts securing distributor cap

to cylinder head.

20. Release distributor cap and position aside.
21. Remove flash shield from rotor arm.

REPAIRS 17



ENGINE

12M1425

22. Loosen 10, E12 cylinder head to oil rail bolts in
sequence shown. Remove bolts and store in

fitted order.

23. Using assistance, remove cylinder head

assembly from cylinder block.
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24. Remove cylinder head gasket from cylinder

block and discard.

CAUTION: Do not rotate crankshaft with

& cylinder head removed.
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12M2036

25. Fittools 18G 1736/1 to cylinder block and
secure using head bolts as shown.
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Refit

10.
11.

12.

. Remove head bolts and tools 18G 1736 /1

from cylinder block.

Clean joint surfaces on cylinder head and
block.

Clean oil and coolant passages.

Clean exhaust manifold and front pipe joint
surfaces.

De-carbonise piston crowns and cylinder head
if necessary.

Wash cylinder head bolts and wipe dry.

Oil threads and under head of bolts.

Fit NEW cylinder head gasket onto cylinder
block.

Fit cylinder head onto cylinder block carefully
locating dowels, use assistance.

Carefully enter cylinder head bolts. DO NOT
DROP. Screw bolts into place by hand.
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Tighten cylinder head bolts progressively in
sequence shown, using the following
procedure:

i. All bolts to 20 Nm.

Use a felt tip pen and mark position of radial
mark on each bolt head.

ii. Turn all bolts through 180°.

iii. Turn all bolts through another 180° and
align mark.

CAUTION: If bolt is overtightened, back off
90° and realign.

Clean distributor cap to cylinder head mating
faces.

Fit distributor flash shield, align cap and tighten
captive bolts to 2 Nm.

Connect multiplugs to coolant sensors.
Connect coolant hoses to cylinder head and
tighten clips.

Fit NEW exhaust manifold to front pipe gasket,
align flanges and tighten nuts to 70 Nm.

Engines fitted with manual timing belt tensioner

13. Fit camshaft belt tensioner pulley assembly to
cylinder head.

14. Fit but do not tighten tensioner pulley Allen
bolt.

15. Fit but do not tighten tensioner backplate bolt,
connect spring to pillar bolt and tensioner.

j NOTE: This spring is fitted with a sleeve.
16. Hold tensioner in the OFF position and tighten
back plate boltto 10 Nm.
All engines
17. Fit bolts to upper part of timing belt rear cover
and tighten to 9 Nm.

18. Clean mating faces of camshaft and gears
19. Fit camshaft gears to camshaft.

12-182
18G 1570

o=\
%,

M12 4999A 20

20. Fit bolts and plain washers securing camshaft
gears, restrain gears using tool 12-182 and
tighten bolts to:

8 mm bolts to 33 Nm.
10 mm bolts to 65 Nm.

21. Align camshaft gear timing marks using tool
12-182 and fit camshaft gear locking tool 18G
1570 to camshaft gears.

REPAIRS 19
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22,

23.

24,

25.
26.

20

Fit air cleaner, align to mounting bracket and
resonator duct and secure clips.

Fit air intake hose to air cleaner and tighten
clip.

Fit inlet manifold gasket - MPi. See

MANIFOLD & EXHAUST SYSTEMS, Repairs.

Fit camshaft cover gasket. See this section.

Fit new camshaft timing belt. See this section.

CYLINDER HEAD GASKET - AIR CON - VVC
MEMS 2J (UP TO 2001MY); VVC MEMS 3 (2001
MY ON)

Service repair no - 12.29.02/20

Remove

1.

2.

N

Remove inlet manifold gasket. See
MANIFOLD & EXHAUST SYSTEMS, Repairs.
Remove and discard camshaft timing belt. See
this section.

18G 1570 12-182

(S

10—

M12 5000A /

Check correct alignment of timing marks on
camshaft gears.

Use tool 12-182 to brace camshaft gears.
Remove 2 bolts and plain washers from
camshaft gears, remove tool 18G 1570 .
Mark camshaft gears for fitting reference and
remove 2 camshaft gears.

Remove timing belt tensioner backplate bolt
and tensioner pulley Allen screw.

REPAIRS
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10.

11.

12.

13.
14.

15.

16.

17.

18.

Remove tensioner pulley assembly.
Remove bolts from upper part of timing belt
rear cover.

Remove rear cover.

1

2
|
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Release 2 clips and disconnect 2 breather
hoses from camshaft cover.

Remove 2 screws securing spark plug cover
and remove cover.

VVC MEMS 3 (2001MY ON) only: remove
plug top coils See ENGINE MANAGEMENT
SYSTEM - MEMS, Repairs. .

Disconnect 4 plug tubes from spark plugs.
Lift clip plate and grommet and position h.t.
leads aside.

Progressively slacken then remove 15 bolts
from camshaft cover.

Remove camshaft cover assembly.

NOTE: The gasket is reusable and should
remain attached to the camshaft cover
unless it is to be renewed.

Check condition of sealing path, it should be
complete and attached to the gasket.

Remove gasket from camshaft cover only if
sealing path is damaged or detached from
gasket.

VVC MEMS 3 (2001MY ON) only: remove 3
bolts securing A/C compressor, and tie
compressor aside. See AIR CONDITIONING,
Repairs.

19.

20.

21.

22,

23.

24,

25.

12M2029A

Remove 2 nuts securing leads to alternator
and position aside.

Remove 2 bolts securing alternator to brackets
and posit