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Advanced driving

Advanced driving
For many people, the process of 'learning to
drive' doesn't go much further than learning
how to pass the driving test because of a
common belief that good drivers are made by
'experience' .
Learning to drive by 'experience' teaches
three driving skills:

o Quick reactions. (Whoops, that was
close!)
o Good handling skills. (Horn, swerve,
brake, horn).
o Reliance on vehicle technology. (Great
Many people see the words 'advanced
driving' and believe that it won't interest them
or that it is a style of driving beyond their own
abilities. Nothing could be further from the
truth. Advanced driving is straightforward
safe, sensible driving - the sort of driving we
should all do every time we get behind the
wheel.

An average of 10 people are killed every day
UK roads and 870 more are injured, some
usly. Lives are ruined daily, usually
ause somebody did something stupid.
ing like 95% of all accidents are due
an error, mostly driver failure.
mes we make genuine mistakes _ ......",., does. Sometimes we have lapses of
on. Sometimes we deliberately

stuff this ASS, stop in no distance even in
the wet...)
Drivers whose skills are 'experience based'
generally have a lot of near misses and the
odd accident. The results can be seen every
day in our courts and our hospi'lal casualty
departments.
Advanced drivers have learnt to control the
risks by controlling the position and speed of
their vehicle. They avoid accidents and near
misses, even if the drivers around them make
mistakes.
The key skills of advanced driving are
concentration,
effective
all-round
observation, anticipation and planning.
When good vehicle handling is added to

these skills, all driving situations can b
approached and negotiated in a saf
methodical way, leaving nothing to chance.
Concentration means applying your mind'
safe driving, completely excluding anyth
that's not relevant. Driving is usually the m
dangerous activity that most of us underta
in our daily routines. It deserves our'
attention.
Observation means not just looking, b
seeing and seeking out the information fou'
in the driving environment.
Anticipation means asking yourself what
happening, what you can reasonably expec
to happen and what could happe
unexpectedly. (One of the commonest woro
used in compiling accident reports
'suddenly' .)
Planning is the link between see l~
something and taking the appropria'
action. For many drivers, planning is
missing link.

If you want to become a safer and more s
driver and you want to enjoy your driving
contact the Institute of Advanced Motons
www.iam .org.uk, phone 0208 996 96
write to lAM House, 510 Chiswick Hig
London W4 SRG for an information pa

-"
-------------------------

Safety first!
Working on your car can be dangerous.
This page shows just some of the potential
risks and hazards, with the aim of creating a
safety-conscious attitude.

General hazards

• Mains voltage is also dangerous. Make
sure that any mains-operated equipment is
correctly earthed. Mains power points should
be protected by a residual current device
(RCD) circuit breaker.

Fume or gas intoxication

Scalding
• Don't remove the radiator or expansion
tank cap while the engine is hot.
• Engine oil, automatic transmission fluid or
power steering fluid may also be dangerously
hot if the engine has recently been running.

Burning
• Beware of burns from the exhaust system
and from any part of the engine. Brake discs
and drums can also be extremely hot
Immediately after use.

Crushing

• Exhaust fumes are
poisonous; they often
contain carbon
monoxide, which is
rapidly fatal if inhaled.
Never run the
engine in a
confined space
such as a garage
with the doors shut.
• Fuel vapour is also
poisonous, as are the vapours from some
cleaning solvents and paint thinners.

Poisonous or irritant substances

• When working under or near

drive-on
'amps.
l((
Never
venture
under a car which
is only supported by a jack.
• Take care if loosening or tightening high'orque nuts when the vehicle is on stands.
'litial loosening and final tightening should be
done with the wheels on the ground.

• Avoid skin contact with battery acid and
with any fuel, fluid or lubricant, especially
antifreeze, brake hydraulic fluid and Diesel
fuel. Don't syphon them by mouth. If such a
substance is swallowed or gets into the eyes,
seek medical advice.
• Prolonged contact with used engine oil can
cause skin cancer. Wear gloves or use a
barrier cream if necessary. Change out of oilsoaked clothes and do not keep oily rags in
your pocket.
• Air conditioning refrigerant forms a
poisonous gas if exposed to a naked flame
(including a cigarette). It can also cause skin
burns on contact.

Fire

Asbestos

• Fuel is highly flammable; fuel vapour is
explosive.
• Don't let fuel spill onto a hot engine.
• Do not smoke or allow naked lights
ncluding pilot lights) anywhere near a
· ehicle being worked on. Also beware of
creating sparks
electrically or by use of tools).
• Fuel vapour is heavier than air, so don't
.. ork on the fuel system with the vehicle over
an inspection pit.
• Another cause of fire is an electrical
overload or short-circuit. Take care when
'epairing or modifying the vehicle wiring.
• Keep a fire extinguisher handy, of a type
o.(litable for use on fuel and electrical fires.

• Asbestos dust can cause cancer if inhaled
or swallowed . Asbestos may be found in
gaskets and in brake and clutch linings.
When dealing with such components it is
safest to assume that they contain asbestos.

always
supplement the
lack with axle
stands, or use

~sic~§~~~L))

Electric shock

L,

• Ignition HT
oltage can be
=angerous,
-'!Specially to
t'" --'
-eople with heart
f
='oblems or a
::.ace maker. Don't
)
ork on or near the
-:'lition system with
f
€ engine running or
)
-e ignition switched on.

f?

~

J\ ~ \

Special hazards
Hydrofluoric acid
• This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some a-rings, oil seals, fuel hoses etc, are
exposed to temperatures above 400°C. The
rubber changes into a charred or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gets onto the skin, it may be necessary to
amputate the limb concerned.
• When dealing with a vehicle which has
suffered a fire, or with components salvaged
from such a vehicle, wear protective gloves
and discard them after use.

The battery
• Batteries contain sulphuric acid, which
attacks clothing, eyes and skin . Take care
when topping-up or carrying the battery.
• The hydrogen gas given off by the battery
is highly explosive. Never cause a spark or
allow a naked light nearby. Be careful when
connecting and disconnecting battery
chargers or jump leads.

Air bags
• Air bags can cause injury if they go off
accidentally. Take care when removing the
steering wheel and/or facia. Special storage
instructions may apply.

Diesel injection equipment
• Diesel injection pumps supply fuel at very
high pressure. Take care when working on
the fuel injectors and fuel pipes.

A

Warning: Never expose the hands,
face or any other part of the body
•
to injector spray; the fuel can
penetrate the skin with potentially fatal
results.
,

DO

DON'T

• Do use eye protection when using power
tools, and when working under the vehicle.

• Don't attempt to lift a heavy component
which may be beyond your capability - get
assistance.
• Don't rush to finish a job, or take
unverified short cuts.

• Do get someone to check periodically
that all is well when working alone on the
vehicle.

• Don't use ill-fitting tools which may slip
and cause injury.

• Do keep loose clothing and long hair well
out of the way of moving mechanical parts.

• Don't leave tools or parts lying around
where someone can trip over them. Mop
up oil and fuel spills at once.

• Do remove rings, wristwatch etc, before
working on the vehicle - especially the
electrical system.
' \'"
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Remember...
• Do wear gloves or use barrier cream to
protect your hands when necessary.

• Do ensure that any lifting or jacking
equipment has a safe working load rating
adequate for the job.

-

• Don't allow children or pets to play in or
near a vehicle being worked on.
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Introduction

A five-speed manual transmission is fitted
to all models except the Sporting and
Speedgear versions. Sporting models are
equipped with a six-speed manual
transmission , whereas Speedgear models
utilise a CVT automatic transmission which
can also be operated manually with six-speed
or seven-speed sequential gear selection.
A wide range of standard and optional
equipment is available within the Punto range
including central locking, electric windows, an
electric sunroof, an anti-lock braking system
with traction control and supplementary
restraint system.
For the home mechanic, the Punto is a
straightforward vehicle to maintain, and most
of the items requiring frequent attention are
easily accessible.

Your Fiat Punto Manual
The aim of this manual is to help you get the
best value from your vehicle. It can do so in
several ways. It can help you decide what
work must be done (even should you choose
to get it done by a garage), provide
information on routine maintenance and
servicing, and give a logical course of action
and diagnosis when random faults occur.
However, it is hoped that you will use the
manual by tackling the work yourself. On
simpler jobs, it may even be quicker than
booking the car into a garage and going there
twice, to leave and collect it. Perhaps most
important, a lot of money can be saved by
avoiding the costs a garage must charge to
cover its labour and overheads.
The manual has drawings and descriptions
to show the function of the various
components, so that their layout can be
understood. Then the tasks are described and
photographed in a clear step-by-step
sequence.
References to the 'left' or 'right' are in the
sense of a person in the driver's seat, facing
forward.

Fiat Punto Dynamic
The new Fiat Punto range was introduced in
October 1999 in 3-door and 5-door
Hatchback layout. Although mechanically
similar in some areas to the previous Punto
range, the new version has been completely
redesigned with significant improvements in
comfort, handling and performance.
The Punto range is available with two sizes
of petrol engines, and a turbocharged or
normally-aspirated diesel engine. Covered in
this manual are the popular 1.2 litre SOHC

(a-valve) and DOHC (16-valve) petrol units.
Both engines feature multi-point fuel injection
and are equipped with an extensive range of
emissions control systems. The engines are of
a well-proven design and have been used
extensively in a range of Fiat vehicles.
Fully-independent front suspension is fitted,
with semi-independent torsion beam suspension
used at the rear. Electrically-operated power
steering is standard equipment on most models
and is available as an option on others.

Acknowledgements
Thanks are due to Draper Tools Limited,
who provided some of the workshop tools,
and to all those people at Sparkford who
helped in the production of this manual.
We take great pride in the accuracy of
information given in this manual, but
vehicle manufacturers make alterations
and design changes during the production
run of a particular vehicle of which they do
not inform us. No liability can be
accepted by the authors or publishers for
los~ damage or injury caused by any
errors in, or omissions from, the
information given.
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Roadside repairs
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The following pages are intended to help in dealing with
common roadside emergencies and breakdowns. You will find
more detailed fault finding information at the back of the
manual, and repair information in the main chapters.

If your car won't start
and the starter motor
doesn't turn
D If it's a model with automatic transmission, make sure the
selector is in P or N.
D Open the bonnet and make sure that the battery terminals
are clean and tight.
D Switch on the headlights and try to start the engine. If the
headlights go very dim when you're trying to start, the
battery is probably flat. Get out of trouble by jump starting
(see next page) using a friend's car.

If your car won't start
even though the starter
motor turns as normal
D Is there fuel in the tank?

D Is there moisture on electrical components under the
bonnet? Switch off the ignition, then wipe off any obvious
dampness with a dry cloth. Spray a water-repellent aerosol
product (WD-40 or equivalent) on ignition and fuel system
electrical connectors like those shown in the photos. Pay
special attention to the ignition coil wiring connectors and
HT leads.

that the spark plug HT leads are
B ' ..and at the ignition coils.
A Check
securely connected at the spark plugs ...

C

Check the condition and security of
critical wiring connectors such as those
at the ignition coils . ..

D .. .and camshaft position sensor.

Check that electrical connections are secure (with the ignition switched off) and spray them

with a water dispersant spray like WO-40 if you suspect a problem due to damp.

E

Check the condition and security of the
battery terminals.

o-a

Roadside repairs

Jump starting
When jump-starting a car using a
booster battery, observe the following
precautions:
V

Before connecting the booster
battery, make sure that the ignition is
switched off.

V

Make sure that the booster battery is
the same voltage as the discharged
one in the vehicle.

V

If the battery is being jump-started
from the battery in another vehicle,
the two vehicles MUST NOT TOUCH
each other.

MIN

1

V

Ensure that all electrical equipment
(lights, heater, wipers, etc) is
switched off.

V

Take note of any special precautions
printed on the battery case.

Make sure that the transmission is in
neutral (or PARK, in the case of
automatic transmission).

Connect one end of the red jump lead to
the positive (+) terminal of the flat
battery

Connect the other end of the red lead to
the positive (+) terminal of the booster
battery.

V

----------~

Jump starting will get you out
;
_ ; of trouble, but you must correct
whatever made the battery go
flat in the first place. There are
three possibilities:
The battery has been drained by
repeated attempts to start, or by
leaving the fights on.

2

The charging system is not working
properly (alternator drivebelt slack
or broken, alternator wiring fault or
alternator itself faulty).

The battery itself is at fault
3 (electrolyte
low, or battery worn out).

Connect one end of the black jump lead
to the negative (-) terminal of the booster
battery

r-----

r-

I
6
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-_

Connect the other end of the black jump
lead to a bolt or bracket on the engine
block, well away from the battery, on the
vehicle to be started.
Make sure that the jump leads will not
come into contact with the fan, drivebelts or other moving parts of the
engine.

Start the engine using the booster
battery and run it at idle speed. Switch
on the lights, rear window demister and
heater blower motor, then disconnect
the jump leads in the reverse order of
connection. Turn off the lights etc.

• .

Roadside repairs
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Wheel changing
Some of the details shown here will vary according to model. For instance, certain Punto models are supplied with a 'Fix & Go' puncture repair kit
instead of a spare wheel. On models so equipped, follow the instructions supplied with the kit.

h..,

~

Warning: Do not change a wheel in a situation where you risk being hit by another vehicle. On busy roads, try to stop in a layby or a gateway. Be wary of passing traffic while changing the wheel- it is easy to become distracted by the job in hand.

Preparation
o
o
o
o
o
o
o

3

When a puncture occurs, stop as soon as
it is safe to do so.
Park on firm level ground, if possible, and
well out of the way of other traffic.
Use hazard warning lights if necessary.
If you have one, use a warning triangle to
alert other drivers of your presence.
Apply the hand brake and engage first or
reverse gear (or Park on models with
automatic transmission).
Chock the wheel diagonally opposite the
one being removed - a couple of large
stones will do for this.
If the ground is soft, use a flat piece of
wood to spread the load under the jack.

Locate the jack under the triangular mark
on the sill next to the wheel to be
changed, on firm ground.

Changing the wheel

The spare wheel and tools (including the
jack) are stored in the luggage
compartment beneath the floor covering.
Unscrew the central plastic nut to remove the
tool holder.

1

4

Turn the jack handle clockwise until the
wheel is raised clear of the ground.

2

Slacken each wheel bolt by a half turn.

5

Unscrew the wheel bolts, withdraw the
trim and remove the wheel.

Finally...
0
0

6

Fit the space-saver spare wheel on the
pins, and screw in the bolts. Lightly
tighten the bolts with the wheel brace
then lower the vehicle to the ground.

7

Securely tighten the wheel bolts in the
sequence shown, then stow the
punctured tyre and wheel in the luggage
compartment.

Remove the wheel chocks.
Stow the jack and tools in the correct
locations in the car.

0

Check the tyre pressure on the wheel just
fitted. If it is low, or if you don't have a
pressure gauge with you, drive slowly to
the nearest garage and inflate the tyre to
the right pressure.

0

When using the space-saver spare wheel,
do not exceed 50 mph (80 kph).

0

Have the damaged tyre or wheel repaired
as soon as possible.

~~ Roadside

repairs

~ntifying leaks
Puddles on the garage floor or drive, or
obvious wetness under the bonnet or
underneath the car, suggest a leak that needs
investigating. It can sometimes be difficult to
decide where the leak is coming from,
especially if the engine bay is very dirty
already. Leaking oil or fluid can also be blown
rearwards by the passage of air under the car,
giving a false impression of where the
problem lies.

Warning: Most automotive oils
and fluids are poisonous. Wash
them off skin, and change out
of contaminated clothing,
without delay.

=

The smell of a fluid leaking'
from the car may provide a
clue to what's leaking. Some
fluids are distinctively coloured.
It may help to clean the car carefully
and to park it over some clean paper
overnight as an aid to locating the
source of the leak.
Remember that some leaks may only
occur while the engine is running.
•

HINT

Sump oil

Oil from filter

Gearbox oil

Engine oil may leak from the drain plug ...

... or from the base of the oil filter.

Gearbox oil can leak from the seals at the
inboard ends of the driveshafts.

Antifreeze

Brake fluid

Power steering fluid

Leaking antifreeze often leaves a crystalline
deposit like this.

A leak occurring at a wheel is almost
certainly brake fluid.

Power steering fluid may leak from the pipe
connectors on the steering rack.

o Only attach the tow-rope to the towing
eyes provided.
o Before being towed, release the handbrake
and select neutral on the transmission. On
models with automatic transmission,
special precautions apply. If in doubt, do
not tow, or transmission damage may
result.
o Note that greater-than-usual pedal
pressure will be required to operate the
brakes, since the vacuum servo unit is only
operational with the engine running.
o On models with power steering, greaterthan-usual steering effort will also be required.
o The driver of the car being towed must keep
the tow-rope taut at all times to avoid
snatching.

o

Towing
When all else fails, you may find yourself
having to get a tow home - or of course you
may be helping somebody else. Long-distance
recovery should only be done by a garage or
breakdown service. For shorter distances, DIY
towing using another car is easy enough, but
observe the following points:
o Use a proper tow-rope - they are not
expensive. The vehicle being towed must
display an ON TOW sign in its rear window.
o Always turn the ignition key to the MAR
position when the vehicle is being towed, so
that the steering lock is released, and that the
direction indicator and brake lights will work.

Make sure that both drivers know the route
before setting off.
o Only drive at moderate speeds and keep
the distance towed to a minimum. Drive
smoothly and allow plenty of time for slowing
down at junctions.
o The towing eye is supplied as part of the tool
kit stored in the luggage compartment. To fit the
eye prise out the plastic cover from the front or
rear bumper using a screwdriver, then screw the
eye onto the threaded pin as tightly as possible.
Warning: To prevent damage to
,
the catalytic converter, a vehicle
•
must not be push-started, or
started by towing, when the engine is at
operating temperature. Use jump leads
(see Jump starting).

&

-
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Weekly checks
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Introduction
o

There are some very simple checks which
need only take a few minutes to carry out, but
which could save you a lot of inconvenience
and expense.

Keeping an eye on tyre condition and
pressures, will not only help to stop them
wearing out prematurely, but could also save
your life.

These Weekly checks require no great skill or
special tools, and the small amount of time
they take to perform could prove to be very
well spent, for example:

o Many breakdowns are caused by electrical
problems. Battery-related faults are particularly
common, and a quick check on a regular basis
will often prevent the majority of these.

o If your car develops a brake fluid leak, the
first time you might know about it is when
your brakes don't work properly. Checking
the level regularly will give advance warning of
this kind of problem.
o If the oil or coolant levels run low, the cost
of repairing any engine damage will be far
greater than fixing the leak, for example.

Underbonnet check points
~

SOHC (a-valve)
engine

A
B
C
D
E
F

Engine oil level dipstick
Engine oil filler cap
Coolant expansion tank
Brake fluid reservoir
Screen washer fluid reservoir
Battery

~

DOHC (16-valve)
engine

A
B
C
D
E
F

Engine oil level dipstick
Engine oil filler cap
Coolant expansion tank
Brake fluid reservoir
Screen washer fluid reservoir
Automatic transmission fluid
level dipstick

G

Battery

0-12

Weekly checks

Engine oil level
Before you start
v Make sure that your car is on level grou

a.
V Check the oil level before the car is dr" e
or at least 5 minutes after the engine has bee
switched off.

==

If the oil level is chec ed
immediately after driving the
vehicle, some of the oil ill
remain in the upper engl e
components, resulting in an 'naccurate
reading on the dipstick.

-NT
HI

dipstick is brightly-coloured for easy
1 The
identification (see Underbonnet check 2
points). Withdraw the dipstick from the
tube.

The correct oi I
Modern eng ines place
their oil. It is very
oil for your car
fluids).

s a

Using a clean rag or paper towel, remove
all oil from the dipstick. Insert the clean
dipstick into the tube as far as it will go,
then withdraw it again. The level should be
between the upper and lower marks.

Car Care
equent y, you should
ave any oil leaks.
oaper under the car
ec "or stains in the morning.
a l ea s, th e engine may be

I a s a "tain the level between the
pper a d 10 :er dipstick marks (see photo 2).
If
e e e is too low, severe engine
damage may occur. Oil seal failure may result
'f t e engIne is overfilled by adding too much
oil.

3

If more oil is needed, remove the oil filler
cap from the top of the engine.

Oil is added through the filler cap
aperture. Add the oil a little at a time,
checking the level on the dipstick often.
Using a funne l will help to reduce spillage.
Don't overfill (see Car Care).

4

Automatic
transmission fluid
level
Before you start
v Park the vehicle on level ground, and apply

MAX

the hand brake firmly. Let the engine idle, and
select P or N.

Safety First!
• The need for frequent topping-up indicates
a leak, which should be investigated
immediately.

Open the bonnet, withdraw the
1 transmission
dipstick, and wipe it with a 2
clean non-fluffy rag.

MIN

Re-insert the dipstick fully, withdraw it
again and read the fluid level. It should be
between the two level marks. There are
two sets of marks. Use the C (cool) marks if
the transmission is cold (20° to 40°C) or the H
(hot) marks if it is hot (60° to ao°C). If toppingup is necessary, add the specified fluid via the
dipstick tube, using a funnel with a fine mesh
filter. Take great care not to introduce dirt into
the transmission.

-

-

---

--------

---

Weekly checks
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Coolant level

&

Warning: DO NOT attempt to
remove the expansion tank
pressure cap when the engine
is hot, as there is a vel}' great
risk of scalding. Do not leave
open containers of coolant
about, as it is poisonous.

Car Care
• Adding coolant should not be necessary
on a regular basis. If frequent topping-up is
required, it is likely there is a leak. Check the
radiator, all hoses and joint faces for signs of
staining or wetness, and rectify as
necessary.

• It is important that antifreeze is used in the
cooling system all year round, not just during
the winter months. Don't top-up with water
alone, as the antifreeze will become too
diluted.

2
If topping-up is necessary, wait
until the engine is cold then turn the
expansion tank cap slowly anticlockwise, and pause until any pressure
remaining in the system is released. Unscrew
the cap and lift off.

Add a mixture of water and antifreeze to
the expansion tank, until the coolant level
is up to the MAX level mark. Refit the
cap, turning it clockwise as far as it will go
until it is secure.

coolant level varies with engine
1 The
temperature. The level is checked in the 2
expansion tank, which is located at the
front, right-hand side of the engine
compartment. When the engine is cold, the
coolant level should be between the MAX and
MIN marks on the side of the tank.

3

Brake fluid level
Warning:
• Brake fluid can harm your
eyes and will damage painted
surfaces, so use extreme
caution when handling and pouring it.
• Do not use fluid that has been standing
open for some time, as it absorbs moisture
from the air, which can cause a dangerous
loss of braking effectiveness.

&!

==

·

Make sure that your car is
on level ground.
The fluid level in the
reservoir will drop slightly as
the brake pads or shoes wear down,
but the fluid level must never be
allowed to drop below the MIN mark.
'_

HINT ·

MIN and MAX marks are indicated on
1 The
the side of the reservoir. The fluid level must 2
be kept between the marks at all times.

If topping-up is necessary, first wipe clean
the area around the filler cap to prevent dirt
entering the hydraulic system.

Safety First!
• If the reservoir requires repeated toppingup, this is an indication of a fluid leak
somewhere in the system, which should be
investigated immediately.
• If a leak is suspected, the car should not be
driven until the braking system has been
checked. Never take any risks where brakes
are concerned.

3

Unscrew the filler cap and lift it off the
reservoir. Inspect the reservoir; if the fluid
is dirty the hydraulic system should be
drained and refilled (see Chapter 1).

4

Carefully add fluid, taking care not to spill
it onto the surrounding components. Use
only the specified fluid; mixing different
types can cause damage to the system. After
topping-up to the correct level, securely refit
the cap and wipe off any spilt fluid.

0-14

Weekly checks

yre condition and pressure
It is very important that tyres are in good
condition , and at the correct pressure - having
a tyre failure at any speed is highly dangerous.
Tyre wear is influenced by driving style - harsh
braking and acceleration, or fast cornering,
will all produce more rapid tyre wear. As a
general rule, the front tyres wear out faster
than the rears. Interchanging the tyres from
front to rear ("rotating" the tyres) may result in
more even wear. However, if this is
completely effective, you may have the
expense of replacing all four tyres at once!
Remove any nails or stones embedded in the
tread before they penetrate the tyre to cause
deflation. If removal of a nail does reveal that

the tyre has been punctured, refit the nail so
that its point of penetration is marked. Then
immediately change the wheel, and have the
tyre repaired by a tyre dealer.
Regularly check the tyres for damage in the
form of cuts or bulges, especially in the
sidewalls. Periodically remove the wheels,
and clean any dirt or mud from the inside and
outside surfaces. Examine the wheel rims for
signs of rusting , corrosion or other damage.
Light alloy wheels are easily damaged by
"kerbing" whilst parking ; st eel wh eels may
also become dented or buckled. A new wheel
is very often the only way to overcome severe
damage.

1 Tread Depth - visual check

2

The original tyres have tread wear safety
bands (8), which will appear when the tread
depth reaches approximately 1.6 mm. The
band positions are indicated by a triangular
mark on the tyre sidewall (A).

Alternatively, tread wear can be
monitored with a simple, inexpensive device
known as a tread depth indicator gauge.

Tread Depth - manual check

New tyres should be balanced when they are
fitted, but it may become necessary to rebalance them as they wear, or if the balance
weights fitted to the wheel rim should fall off.
Unbalanced tyres will wear more quickly, as
will the steering and suspension components.
Wheel imbalance is normally signified by
vibration , particularly at a certain speed
(typically around 50 mph). If this vibration is
felt only through the steering, then it is likely
that just the front wheels need balancing. If,
however, the vibration is felt through the
whole car, the rear wheels could be out of
balance. Wheel balancing should be carried
out by a tyre dealer or garage.

",.3 Tyre Pressure Check
Check the tyre pressures regularly with
the tyres cold. Do not adjust the tyre
pressures immediately after the vehicle has
been used, or an inaccurate setting will result.

Tyre tread we'a r patterns

Shoulder Wear

Centre Wear

Uneven Wear

Underinflation (wear on both sides)
Under-inflation will cause overheating of the
tyre, because the tyre will flex too much, and
the tread will not sit correctly on the road
surface. This will cause a loss of grip and
excessive wear, not to mention the danger of
sudden tyre failure due to heat build-up.
Check and adjust pressures
Incorrect wheel camber (wear on one side)
Repair or renew susp ension parts
Hard cornering
Reduce speed!

Overinflation
Over-inflation will cause rapid wear of the
centre part of the tyre tread, coupled with
reduced grip, harsher ride, and the danger of
shock damage occurring in the tyre casing.
Check and adjust pressures

Front tyres may wear unevenly as a result of
wheel misalignment. Most tyre dealers and
garages can check and adjust the wheel
alignment (or "tracking") for a modest charge.
Incorrect camber or castor
Repair or renew suspension parts
Malfunctioning suspension
Repair or renew suspension parts
Unbalanced wheel
Balance tyres
Incorrect toe setting
Adjust front wheel alignment
Note: The feathered edge of the tread which
typifies toe wear is best checked by feel.

If you sometimes have to inflate your car's
tyres to the higher pressures specified for
maximum load or sustained high speed, don't
forget to reduce the pressures to normal
afterwards.

Weekly checks
Electrical systems
III Check all external lights and the horn. Refer
to the appropriate Sections of Chapter 12 for
details if any of the circuits are found to be
inoperative.

III Visually check all accessible wIring
connectors, harnesses and retaining clips for
security, and for signs of chafing or damage.

If a single indicator light, stop-light or
1 headlight
has failed, it is likely that a bulb 2
has blown and will need to be renewed.
Refer to Chapter 12 for details. If both stoplights have failed, it is possible that the switch
has failed (see Chapter 9).

If more than one indicator light or tail light
has failed it is likely that either a fuse has
blown or that there is a fault in the circuit
(see Chapter 12). The main fuses are located
in the fusebox under the facia on the driver's
side, accessible after removing the cover
panel.
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If you need to check your
brake lights and indicators
unaided, back up to a wall or
garage door and operate the
lights. The reflected light should show if
they are working properly.

- T
HIN

3

Additional fuses are located in the
fuse/relay box in the engine compartment;
lift off the cover to gain access to the fuses
and relays. To renew a blown fuse, simply pull
it out using the special plastic tool and fit a new
fuse of the correct rating (see Chapter 12). If
the fuse blows again, it is important that you
find out why - a complete checking procedure
is given in Chapter 12.

Washer fluid level
• Screenwash additives not only keep the
windscreen clean during foul weather, they
also prevent the washer system freezing in
cold weather - which is when you are likely to
need it most. Don't top up using plain water
as the screenwash will become too diluted,
and will freeze during cold weather.

On no account use coolant antifreeze in
the washer system - this could discolour or
damage paintwork.

screen washer fluid reservoir is
1 The
located on the left-hand side of the 2
engine compartment. Prise off the cap
and pull out the telescopic filler.

When topping-up the reservoir, add a
screenwash additive in the quantities
recommended on the bottle.
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Weekly checks

Battery
Caution: Before carrying out any work on the
vehicle battery, read the precautions given in
'Safety first!' at the start of this manual.
V Make sure that the battery tray is in good
condition, and that the clamp is tight.
Corrosion on the retaining clamp and the
battery itself can be removed with a solution
of water and baking soda. Thoroughly rinse all

cleaned areas with water. Any metal parts
damaged by corrosion should be covered
with a zinc-based primer, then painted.
V Periodically (approximately every three
months), check the charge condition of the
battery as described in Chapter 5A.
V If the battery is flat, and you need to jump
start your vehicle, see Roadside Repairs.

Battery corrosion can be kept to a
minimum by applying a layer of
petroleum jelly to the clamps and
terminals after they are reconnected.

exterior of the battery should be
1 The
inspected periodically for damage such as 2
a cracked case or cover, and the battery
cable clamps should be checked for tightness
to ensure good electrical connections.

If corrosion (white, fluffy deposits) is
evident, remove the cables from the
battery terminals, clean them with a small
wire brush, then refit them. Automotive stores
sell a tool for cleaning the battery post ...

3 ...

as well as the battery cable clamps

Wiper blades

the condition of the wiper blades;
To remove a wiper blade, pull the arm
1 Check
if they are cracked or show any signs of 2 fully away from the screen until it locks.
deterioration, or if the glass swept area is
smeared, renew them. Wiper blades should
be renewed annually. Don't forget to check
the tailgate wiper as well.

~

- ~--~-

-

Swivel the blade through 90°, press the
locking tab with your fingers and slide the
blade out of the arm's hooked end.

--~

....

----~

•

-=~

I

~----

Lubricants, fluids and tyre pressures
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Lubricants and fluids
Engine

...........................................

Synthetic-based multigrade engine oil, viscosity SAE SW/30 to
10W/40, to API SJ and ACEA A1, A3-96 or better

Cooling system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Monothylene glycol-based antifreeze (Paraflu 11) and soft
water

Manual gearbox ....................................

Synthetic-based gear oil, viscosity SAE 7SW-80 EP to API GLS
or better

Automatic transmission. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Tutela CVT N.G. transmission fluid

Braking system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Hydraulic fluid to SAE J1703, DOT 4

Choosing your engine oil
Engines need oil, not only to lubricate moving
parts and minimise wear, but also to
maximise power output and to improve fuel
economy.

• Cooling hot-spots

OIL CARE - FOLLOW THE CODE

Temperatures inside the engine can exceed
10000 C. The engine oil circulates and acts as
a coolant, transferring heat from the hot-spots
to the sump.

To handle and dispose of used engine oil
safely, always:
•
Avoid skin contact
with used engine oi/.
Repeated or prolonged
contact can be harmful.
Dispose of used oil
and empty packs in a
responsible manner in an
authorised disposal site.
Oil
• A • I
l I H I Call 0800 663366 to find
0800 66 33 66 the one nearest to you.
www.ollbankllna.org.uk Never tip oil down drains
or onto the ground.

HOW ENGINE OIL WORKS

• Beating friction

• Cleaning the engine internally

Without oil, the moving surfaces inside your
engine will rub together, heat up and melt,
quickly causing the engine to seize. Engine oil
creates a film which separates these moving
parts, preventing wear and heat build-up.

Good quality engine oils clean the inside of
your engine, collecting and dispersing
combustion deposits and controlling them
until they are trapped by the oil filter or flushed
out at oil change.

~

Tyre pressures (cold)
Note: If the space-saver emergency spare tyre is fitted, it should be inflated to a pressure of 2.8 bars (41 psi).
Front
Rear
SOHC (8-valve) engine models:
1.9 bar (28 psi)
Normal use ...................................... . 2.0 bar (29 psi)
2.2 bar (32 psi)
Fully laden ....................................... . 2.2 bar (32 psi)
DOHC (16-valve) engine models except Sporting:
Normal use ...................................... . 2.0 bar (29 psi)
1.9 bar (28 psi)
Fully laden ....................................... . 2.2 bar (32 psi)
2.1 bar (30 psi)
DOHC (16-valve) engine Sporting models:
2.1 bar (30 psi)
Normal use ...................................... . 2.2 bar (32 psi)
2.3 bar (33 psi)
Fully laden ....................................... . 2.4 bar (3S psi)
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Chapter 1
Routine maintenance and servicing

Contents
Air filter renewal .........................................
Automatic transmission fluid and filter renewal ................
Auxiliary drivebelt check and renewal . . . . . . . . . . . . . . . . . . . . . . ..
Brake fluid renewal ......................................
Coolant renewal ........................................
Driveshaft gaiter check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Emission control system check .............................
Engine management system check .........................
Engine oil and filter renewal ...... . ........................
Evaporative loss system check .............................
Exhaust system check ...................................
Front brake pad check ...................................
Handbrake check and adjustment ..........................
Hinge and lock lubrication .................................

22
18
4
20
21
7
28
19
3
27
10
6
11
13

Hose and fluid leak check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
Ignition system check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1
Manual transmission oil level check ......................... 24
Pollen filter renewal ...................................... 12
Rear brake shoe check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Regular maintenance ................................... . 2
Road test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Spark plug renewal ...................................... 16
Steering and suspension check ............................ 8
Timing belt inspection .................................... 23
Timing belt renewal ....................................... 26
Underbody sealant check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9
Valve clearance check and adjustment ....................... 15

Degrees of difficulty
Easy, suitable for
novice with little
experience

~
~

~

Fairly easy, suitable
for beginner with
some experience

~
~

~

Fairly difficult,
suitable for competent
DIY mechanic

~

~
~

Difficult, suitable for
experienced DIY
mechanic

~

~

~

Very difficult,
~
suitable for expert DIY
or professional
~

§
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Specifications

Lubricants and fluids
Refer to end of Weekly checks

Capacities
Engine oil (including filter) ................................... .
Cooling system ........................................... .
Manual transmission ................................ ... .... .
Automatic transmission .................................... .
Fuel tank . ............................................... .

2.80litres
4.20litres
1.65litres
1.98litres
47.0litres

Engine
Auxiliary drivebelt tension:
Models without air conditioning ............................ .
Models with air conditioning ............................... .
Valve clearances (cold) - SOHC (8-valve) engines:
Inlet .................................................. .
Exhaust ............................................... .
Cam follower (tappet) shim sizes ........................... .

5.0 mm deflection midway between pulleys
Controlled by automatic tensioner
0.40 ± 0.05 mm
0.45 ± 0.05 mm
3.20 to 4.70 mm in increments of 0.05 mm

Cooling system
Antifreeze mixture (50% antifreeze) ............................
Note: Refer to antifreeze manufacturer for latest recommendations.

Protection down to -35°C

Fuel system
Engine idle speed ......................................... .
CO% ................................................... .

900 ± 50 rpm
0.35 maximum

Ignition system
Ignition timing ............................................ .
Spark plugs:
SOHC (8-valve) engines .................................. .
DOHC (16-valve) engines

Refer to Chapter 5B
Type
Bosch FR 8 D+
NGK BKR5EZ
Bosch YR 7 DE
NGK DCPR8E-N

Electrode gap
0.8mm
0.9mm
0.9mm
0.9mm

Brakes
Brake pad lining minimum thickness ...........................
Brake shoe friction material minimum thickness ..................

1.5 mm
2.0 mm

Torque wrench settings

Nm
25
86
25
20

Automatic transmission fluid drain plug . . . . . . . . . . . . . . . . . . . . . . . . .
Roadwheel bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Spark plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sump drain plug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ibfft
18
63
18
15

Maintenance schedule

Th~ maintenance intervals in this manual are provided with the
assumption that you, not the dealer, will be carrying out the work.
These are the minimum maintenance intervals recommended by us for
vehicles driven daily. If you wish to keep your vehicle in peak condition
at all times, you may wish to perform some of these procedures more
often. We encourage frequent maintenance, because it enhances the
efficiency, performance and resale value of your vehicle.
When the vehicle is new, it should be serviced by a factoryauthorised dealer service department, in order to preserve the factory
warranty.

Every 250 miles (400 km) or weekly

o

Refer to Weekly checks

Every 6000 miles (10 000 km) or 6
months - whichever comes first

o Renew the engine oil and filter (Section 3).

Note: Frequent oil and filter changes are good for the engine. We
recommend changing the oil at the mileage specified here, or at least
twice a year if the mileage covered is a less.

Every 12 000 miles (20 000 km) or
12 months - whichever comes first
In addition to the items listed above, carry out the following:

o Check the condition and tension of the auxiliary
drivebelt (Section 4).
o Hose and fluid leak check (Section 5).
[j Check the front brake pads for wear (Section 6).
o Check the condition of the driveshaft gaiters
(Section. 7).

o Check the steering and suspension components
o
o

o
o
o
o

for condition and security (Section 8).
Check the underbody and sealant for damage
(Section 9).
Check the condition of the exhaust system and its
mountings (Section 10).
Check and if necessary adjust the handbrake
(Section 11).
Renew the pollen filter (Section 12).
Lubricate all hinges and locks (Section 13).
Carry out a road test (Section 14).
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Every 24 000 miles (40 000 km) or
2 years - whichever comes first
In addition to the items listed above, carry out the following:

o
o
o
o
o
o

o

Check and if necessary adjust the valve clearances
- SOHC (8-valve) engines (Section 15).
Renew the spark plugs (Section 16).
Check the condition of the spark plug HI Jeads
(Section 17).
,
Renew the automatic transmission fluid and filter
(Section 18).
Check the engine management system (Section 19).
Renew the brake fluid (Section 20).
Renew the engine coolant (Section 21).

Every 36 000 miles (60 000 km) or
3 years - whichever comes first
In addition to the items listed above, carry out the following:

o Renew the air filter element (Section 22).
o Check the condition of the timing belt (Section 23).
o Check and if necessary top-up the manual
transmission oil level (Section 24).
o Check the rear brake shoes for wear (Section 25).

~

Every 48 000 miles (80 000 km) or
4 years - whichever comes first
In addition to the items listed above, carry out the following:

o
o

o

Renew the timing belt (Section 26)*.
Check the operation of the evaporative loss system
(Section 27).
Check the condition and operation of the
crankcase emission control system (Section 28).

*Note: Although the normal interval for timing belt renewal is l
72 000 miles (120 000 km), it is strongly recommended that the belt
is renewed at 48 000 miles (80 000 km) on vehicles which are
subjected to intensive use, ie, mainly short journeys or a lot of stopstart driving. The actual belt renewal interval is therefore very much
up to the individual owner, but bear in mind that severe engine '
damage will result if the belt breaks.
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Component locations

Underbonnet view - SOHC (a-valve) engine model
1 Engine oil filler cap
2 Engine oil dipstick
3 Brake fluid reservoir
4 Air cleaner cover
5 Coolant expansion tank
6 Windscreen washer fluid
reservoir
7 Front suspension strut
upper mounting
8 Ignition coils
9 Fuse/relay box
10 Battery

Underbonnet view - DOHC (16-valve) engine model
1 Engine oil filler cap

2 Engine oil dipstick
3 Brake fluid reservoir

4 ECU
5 Front suspension strut
upper mounting
6 Windscreen washer fluid
reservoir
7 Fuse/relay box
8 Battery
9 Automatic transmission
fluid level dipstick
10 Air cleaner cover
11 Coolant expansion tank

- - - - - -

-

-

-

-

Component locations
Front underbody view (automatic transmission model shown)
1
2
3
4
5
6
7
8
9
10
11
12
13

Oil filter
Sump drain plug
Catalytic converter
Radiator electric cooling fan
Automatic transmission fluid drain
plug
Left-hand driveshaft
Right-hand driveshaft
Front suspension lower arms
Front anti-roll bar
Exhaust front pipe
Front brake calipers
Rear engine mounting
Radiator bottom hose

Rear underbody view
1
2
3
4
5

Fuel tank
Exhaust tailpipe and silencer
Rearaxle .
Handbrake cables
Rear shock absorber lower
mountings
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Routine maintenance and servicing

1 Introduction

This Chapter is designed to help the home
mechanic maintain his/her vehicle for safety,
economy, long life and peak performance.
The
Chapter
contains
a
master
maintenance schedule, and Sections dealing
specifically with each task in the schedule.
Visual checks, adjustments, component
renewal and other helpful items are included.
Refer to the accompanying illustrations of the
engine compartment and the underside of the
vehicle for the locations of the various
components.
Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned
maintenance programme, which should result
in a long and reliable service life. This is a
comprehensive plan, so maintaining some
items but not others at the specified service
intervals, will not produce the same results.
As you service your vehicle, you will
discover that many of the procedures can,
and should, be grouped together, because of
the particular procedure being performed, or
because of the proximity of two otherwise
unrelated components to one another. For
example, if the vehicle is raised for any
reason, the exhaust can be inspected at the
same time as the suspension and steering
components.

The first step in this maintenance
programme is to prepare yourself before the
actual work begins. Read through all the
Sections relevant to the work to be carried
out, then make a list and gather all the parts
and tools required. If a problem is
encountered, seek advice from a parts
specialist, or a dealer service department.

2 Regular maintenance

1 If, from the time the vehicle is new, the
routine maintenance schedule is followed
closely, and frequent checks are made of fluid
levels and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the need for additional work will be minimised.
2 It is possible that there will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even more likely
if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional work
may need to be carried out, outside of the
regular maintenance intervals.
3 If engine wear is suspected, a compression
test (refer to the relevant Part of Chapter 2)
will provide valuable information regarding the
overall performance of the main internal
components. Such a test can be used as a
basis to decide on the extent of the work to

be carried out. If, for example, a compression
test indicates serious internal engine wear,
conventional maintenance as described in this
Chapter will not greatly improve the
performance of the engine, and may prove a
waste of time and money, unless extensive
overhaul work is carried out first.
4 The following series of operations are those
usually required to improve the performance
of a generally poor-running engine:

Primary operations
a) Clean, inspect and test the battery (See
'Weekly checks).
b) Check all the engine-related fluids (See
'Weekly checks').
c) Check the condition and tension of the
auxiliary drivebelt(s) (Section 4).
d) Check the condition of all hoses, and
check for fluid leaks (Section 5).
e) Renew the spark plugs (Section 16).
f) InspeCt the ignition HT leads (Section 17).
g) Check the condition of the air filter, and
renew if necessary (Section 22).
5 If the above operations do not prove fully
effective, carry out the following secondary
operations:

Secondary operations
All items listed under Primary operations, plus
the following:
a) Check the charging system (Chapter SA).
b) Check the ignition system (Chapter 58).
c) Check the fuel system (Chapter 4A).
d) Renew the ignition HT leads (Section 17).

Every 6000 miles (10 000 km) or 6 months
3 Engine oil and filter
renewal
Frequent oil and filter changes are the most
important preventative maintenance which
can be undertaken by the DIY owner. As
engine oil ages, it becomes diluted and
contaminated, which leads to premature
engine wear.
2 Before starting this procedure, gather all
the necessary tools and materials. Also make
sure that you have plenty of clean rags and
newspapers handy to mop-up any spills.
Ideally, the engine oil should be warm, as it
will drain better, and any impurities
suspended in the oil will be removed with it.
Take care, however, not to touch the exhaust
or any other hot parts of the engine when
working under the vehicle. To avoid any
possibility of scalding, and to protect yourself
from possible skin irritants and other harmful
contaminants in used engine oils, it is
advisable to wear gloves when carrying out
this work. Access to the underside of the

vehicle will be greatly improved if it can be
raised on a lift, driven onto ramps, or jacked
up and supported on axle stands (see Jacking
and vehicle support). Whichever method is
chosen, make sure that the vehicle remains
level, or if it is at an angle, that the drain plug
is at the lowest point.
3 Slacken the drain plug about half a turn
using an Allen key (see illustration). Position
the draining container under the drain plug,

3.3 Engine oil drain plug location
(arrowed)

then remove the plug completely (see
Haynes Hint).
4 Allow some time for the old oil to drain,
noting that it may be necessary to reposition

Keep the drain plug pressed into the
sump while unscrewing it by hand the
last couple of turns. As the plug
releases, move it away sharply so that
the stream of on issuing from the sump
runs into the container, not up your
sleeve.

-

-

-

- -

-

-

----------- -------- .

Every 6000 miles

3.7 Using an oil filter removal tool to initially slacken the oil filter

the container as the oil flow slows to a trickle.
5 After all the oil has drained, wipe off the
drain plug with a clean rag, then clean the
area around the drain plug opening and refit
the plug. Tighten the plug to the specified
torque.
6 Move the container into position under the
oil filter, which is located on the front righthand side of the engine.
7 Using an oil filter removal tool if necessary,
slacken the filter initially, then unscrew it by
hand the rest of the way (see illustration).
Empty the oil in the old filter into the
container.
8 Use a clean rag to remove all oil, dirt and
sludge from the filter sealing area on the
engine. Check the old filter to make sure that
the rubber sealing ring has not stuck to the
engine. If it has, carefully remove it.
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3.9 Apply a light coating of clean engine oil to the sealing ring on
the new filter

9 Apply a light coating of clean engine oil to
the sealing ring on the new filter, then screw it
into position on the engine (see illustration).
Tighten the filter firmly by hand only - do not
use any tools.
10 Remove the old oil and all tools from
under the car then lower it to the ground (if
applicable).
11 Withdraw the dipstick, and remove the oil
filler cap from the cylinder head cover. Fill the
engine, using the correct grade and type of oil
(see Lubricants and fluids). An oil can spout or
funnel may help to reduce spillage. Pour in
half the specified quantity of oil first, then wait
a few minutes for the oil to run to the sump.
Continue adding oil a small quantity at a time
until the level is up to the MAX mark on the
dipstick. Refit the filler cap.
12 Start the engine and run it for a few

minutes; check for leaks around the oil filter
seal and the sump drain plug. Note that there
may be a delay of a few seconds before the oil
pressure warning light goes out when the
engine is first started, as the oil circulates
through the engine oil galleries and the new oil
filter before the pressure builds-up.
13 Switch off the engine, and wait a few
minutes for the oil to settle in the sump once
more. With the new oil circulated and the filter
completely full, recheck the level on the
dipstick, and add more oil as necessary.
14 Dispose of the used engine oil and filter
safely, referring to General repair procedures
in the Reference Chapter. Do not discard the
old filter with domestic household waste. The
facility for waste oil disposal provided by
many local council refuse tips generally has a
filter receptacle alongside.

Every 12 000 miles (20 000 km) or 12 months
. 4 Auxiliary drivebelt check
and renewal

air conditioning adjustment is by means of an
automatic
spring-loaded
tensioning
mechanism.

(shiny patches) and separation of the belt
plies. If damage or wear is visible, the belt
should be renewed.
5 If the condition of the belt is satisfactory,

Checking
Note: On models with a manually-adjusted
drivebelt, Fiat specify the use of a special tool
to correctly set the drivebelt tension. If access
to this equipment cannot be obtained, an
approximate setting can be achieved using
the method described below. If the method
described is used, the tension should be
checked using the special tool at the earliest
possible opportunity.
1 A single, multi-ribbed auxiliary drivebelt is
used on all models. The belt drives the
alternator, or alternator and air cond~tioning
compressor according to equipment fitted.
On models without air conditioning, the belt is
adjusted manually, whereas on models with

2 Firmly apply the hand brake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front wheel
roadwheel.
3 Working under the right-hand wheel arch,
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access to the crankshaft pulley (see
illustration).
4 Using a socket on the crankshaft pulley
bolt, rotate the crankshaft so that the full
length of the drivebelt can be examined. Look
for cracks, splitting and fraying on the surface
of the belt; check also for signs of glazing

4.3 Remove the wheel arch liner panels for
access to the crankshaft pulley
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Every 12 000 miles

4.7a Alternator lower pivot bolt (arrowed) ...

where applicable check the drivebelt tension
as described below.

Renewal
Models without air conditioning
6 If not already done, proceed a's described
in paragraphs 2 and 3.
7 Slacken the alternator lower pivot bolt and
bolts
(see
the
upper
adjustment
illustrations). Swivel the alternator towards
the engine and slip the drivebelt off the
alternator pulley.
8 Unbolt and remove the crankshaft TOC
sensor from the front of the engine (refer to
Chapter 4A, Section 9 or 10 as appropriate, if
necessary).
9 Remove the drivebelt from the crankshaft
pulley.
10 When renewing a drivebelt, ensure that
the correct type is used. Fit the belt around
the two pulleys then swivel the alternator
outwards to take up any slack in the belt.
11 Refit the crankshaft TOC sensor, then
adjust the drivebelt tension correctly as
described below.

Models with air conditioning
12 If not already done, proceed as described
in paragraphs 2 and 3.
13 Undo the two bolts and remove the
drivebelt guard from the air conditioning
compressor.
14 Using a socket or spanner on the drivebelt
tensioner pulley retaining bolt, rotate the
tensioner against spring-pressure to release
the tension from the belt. Hold the tensioner in
this position and slip the drivebelt off the
alternator and air conditioning compressor
pulleys. Allow the tensioner to return to the
released position.
15 Unbolt and remove the crankshaft TOC
sensor from the front of the engine (refer to
Chapter 4A, Section 9 or 10 as appropriate, if
necessary).
16 Remove the drivebelt from the crankshaft
pulley.

4.7b . . . and upper adjustment bolts (arrowed)

17 When renewing a drivebelt, ensure that
the correct type is used.
18 Fit the belt around the pulleys, then rotate
the tensioner until the belt can be slipped into
place under the tensioner pulley.
19 Release the tensioner to allow the springloaded arm to automatically tension the belt.
20 Refit the crankshaft TOC sensor, then
locate the drivebelt guard in position and
secure with the two retaining bolts.
21 Refit the wheel arch liner panels and
roadwheel, then lower the car to the ground.

Tensioning
22 Correct tensioning of the belt will ensure
that it has a long life. A belt which is too slack
will slip and perhaps squeal. Beware,
however, of overtightening, as this can cause
wear in the alternator bearings. On models
equipped with air conditioning the correct belt
tension is maintained automatically by means
of the spring-loaded tensioning mechanism.
On models without air conditioning, the
tension must be adjusted manually as follows.
23 The belt should be tensioned so that,
under firm thumb pressure, there is
approximately 5.0 mm of free movement at
the mid-point between the pulleys. To adjust
the drivebelt, slacken the alternator pivot and

A leak in the cooling system will usually
show up as white or rust-coloured
deposits on the area adjoining the leak.

adjustment bolts (if not already done) then
swivel the alternator outwards until the belt
tension is correct. Hold the alternator in this
position and fully tighten the adjustment bolts
followed by the pivot bolt.
24 Refit the wheel arch liner panels and
roadwheel, then lower the car to the ground.

5

Hose and fluid leak check

1 Visually inspect the engine joint faces,
gaskets and seals for any signs of water or oil
leaks. Pay particular attention to the areas
around the camshaft cover, cylinder head, oil
filter and sump joint faces. Bear in mind that,
over a period of time, some very slight
seepage from these areas is to be expected what you are really looking for is any
indication of a serious leak. Should a leak be
found, renew the offending gasket or oil seal
by referring to the appropriate Chapters in this
manual.
2 Also check the security and condition of all
the engine-related pipes and hoses. Ensure
that all cable-ties or securing clips are in place
and in good condition. Clips which are broken
or missing can lead to chafing of the hoses,
pipes or wiring, which could cause more
serious problems in the future.
3 Carefully check the radiator hoses and
heater hoses along their entire length. Renew
any hose which is cracked, swollen or
deteriorated. Cracks will show up better if the
hose is squeezed. Pay close attention to the
hose clips that secure the hoses to the
cooling system components. Hose clips can
pinch and puncture hoses, resulting in cooling
system leaks.
4 Inspect all the cooling system components
(hoses, joint faces etc.) for leaks. A leak in the
cooling system will usually show up as whiteor rust-coloured deposits on the area
adjoining the leak (see Haynes Hint). Where

-
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Every 12 000 miles

6.2 Check the thickness of the pad friction material through the
hole on the front of the caliper

s
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any problems of this nature are found on
system components, renew the component or
gasket with reference to Chapter 3.
5 Where applicable, inspect the automatic
transmission fluid cooler hoses for leaks or
deterioration.
6 With the vehicle raised, inspect the fuel
tank and filler neck for punctures, cracks and
other damage. The connection between the
filler neck and tank is especially critical.
Sometimes a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.
7 Carefully check all rubber hoses and metal
fuel lines leading away from the fuel tank.
Check for loose connections, deteriorated
hoses, crimped lines, and other damage. Pay
particular attention to the vent pipes and
hoses, which often loop up around the filler
neck and can become blocked or crimped.
Follow the lines to the front of the vehicle,
carefully inspecting them all the way. Renew
damaged sections as necessary.
8 From within the engine compartment,
check the security of all fuel hose attachments
and pipe unions, and inspect the fuel hoses
and vacuum hoses for kinks, chafing and
deterioration.

7.1 Checking the condition of a driveshaft gaiter

operation of the caliper can then also be
checked, and the conditi6f'l of the brake disc
it~elf can be fully examined on both sides.
Refer to Chapter 9 for further information.
4 If any pad 's friction material is worn to the
specified thickness or less, all four pads must
be renewed as a set. Refer to Chapter 9.
5 On completion refit the roadwheels and
lower the car to the ground.

7 Driveshaft gaiter check

~

~
~

With the car raised and securely supported
on stands (see Jacking and vehicle support) ,
turn the steering onto full lock, then slowly
rotate the roadwheel. Inspect the condition of
the outer constant velocity (CV) joint rubber
gaiters, squeezing the gaiters to open out the
folds. Check for signs of cracking, splits or
deterioration of the rubber, which may allow
the grease to escape, and lead to water and
grit entry into the joint. Also check the security
and condition of the retaining clips. Rep-eat
these checks on the inner CV joints (see
illustration). If any damage or deterioration is

n

6 Front brake pad check

~

~

~

Firmly apply the hand brake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the front roadwheels.
2 Using a steel rule, measure the thickness of
the friction material of the brake pads on both
front brakes. This must not be less than
1.5 mm. Check the thickness of the pad
friction material through the hole on the front
of the caliper (see illustration).
3 For a comprehensive check, the brake pads
should be removed and cleaned. The
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8.3 Rocking a roadwheel to check for
wear in the steering/suspension
components

found, the gaiters should be renewed (see
Chapter 8).
2 At the same time, check the general condition
of the CV joints themselves by first holding the
driveshaft and attempting to rotate the wheel.
Repeat this check by holding the inner joint and
attempting to rotate the driveshaft. Any
appreciable movement indicates wear in the
joints, wear in the driveshaft splines, or a loose
driveshaft retaining nut.

8 Steering and suspension
check

Front suspension and steering
1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Inspect the balljoint dust covers and the
steering rack and pinion gaiters for splits,
chafing or deterioration. Any wear of these will
cause loss of lubricant, together with dirt and
water entry, resulting in rapid deterioration of
the balljoints or steering gear.
3 Grasp the roadwheel at the 12 o'clock and
6 o'clock positions, and try to rock it (see
illustration). Very slight free play may be felt,
but if the movement is appreciable, further
investigation is necessary to determine the
source. Continue rocking the wheel while an
assistant depresses the footbrake. If the
movement is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings.
4 Now grasp the wheel at the 9 o'clock and
3 o'clock positions, and try to rock it as before.
Any movement felt now may again be caused
by wear in the hub bearings or the steering
track rod balljoints. If the inner or outer balljoint
is worn, the visual movement will be obvious.
5 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
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by levering between the relevant suspension
component and its attachment point. Some
movement is to be expected as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.
6 With the car standing on its wheels, have an
assistant turn the steering wheel back-andforth about an eighth of a turn each way.
There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described, but in addition check the steering
column universal joints for wear, and the rack
and pinion steering gear itself.

good condition, and that all relevant nuts and
bolts are tight. Leakage at any of the joints or in
other parts of the system will usually show up as
a black sooty stain in the vicinity of the leak.
3 Rattles and other noises can often be
traced to the exhaust system, especially the
brackets and mountings. Try to move the
pipes and silencers. If the components are
able to come into contact with the body or
suspension parts, secure the system with new
mountings. Otherwise separate the joints (if
possible) and twist the pipes as necessary to
provide additional clearance.

Jack up the front and rear of the car and
support it securely on axle stands (see
Jacking and vehicle support). Alternatively
position the car over an inspection pit.
2 Check the underbody, wheel housings and
side sills for rust and/or damage to the
underbody sealant. If evident, repair as
necessary.

With the engine cold (at least an hour after the
vehicle has been driven), check the complete
exhaust system from the engine to the end of
the tailpipe. The exhaust system is most easily
checked with the car raised on a hoist, or
suitably supported on axle stands (see Jacking
and vehicle support), so that the exhaust
components are readily visible and accessible.
2 Check the exhaust pipes and connections for
evidence of leaks, severe corrosion and damage.
Make sure that all brackets and mountings are in

Steering and suspension
3 Check for any abnormalities in the steering,
suspension, handling or road feel.
4 Drive the vehicle, and check that there are
no unusual vibrations or noises.
5 Check that the steering feels positive, with
no excessive sloppiness, or roughness, and
check for any suspension noises when
cornering and driving over bumps.

Drivetrain

11.1 Handbrake check and
ac!justmeht

Strut/shock absorber check
7 Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the pistGn rod.
Should any fluid be noticed, the suspenSIon
strut/shock absorber is defective internally,
and should be renewed. Note: Suspension
struts/shock absorbers should always be
renewed in pairs on the same axle.
8 The efficiency of the suspension
strut/shock absorber may be checked by
bounoing the vehicle at each corner.
Generally speaking, the body will return to its
normal position and stop after being
depressed. If it rises and returns on a
rebound, the suspension strut/shock
absorber is probably suspect. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear.

2 Make sure that all instruments read correctly,
and switch on all electrical equipment in turn, to
check that it functions properly.

Apply the hand brake by pulling it through a
maximum of five clicks of the ratchet
mechanism and check that this locks the rear
wheels, holding the vehicle stationary on an
incline. In this position, there should be
sufficient reserve travel in the hand brake lever
to allow for brake shoe wear and cable
stretching. If not, the handbrake mechanism
should be adjusted as described in Chapter 9.

12 Ponen filter renewal

The pollen filter (where fitted) is located
under the facia on the passenger's side,
adjacent to the heater blower motor.
2 Undo the two retaining screws and lift off the
access cover at the base of the filter housing.
3 Withdraw the filter from its housing.
4 Wipe clean the filter housing then fit the
new filter. Refit the access cover and secure
with the two screws.

6 Check the performance of the engine,
clutch (where applicable), transmission and
driveshafts.
7 Listen for any unusual noises from the
engine, clutch and gearbox/transmission.
8 Make sure that the engine runs smoothly
when idling, and that there is no hesitation
when accelerating.
9 Check that, where applicable, the clutch
action is smooth and progressive, that the
drive is taken up smoothly, and that the pedal
travel is not excessive. Also listen for any
noises when the clutch pedal is depressed.
10 On manual gearbox models, check that all
gears can be engaged smoothly without
noise, and that the gear lever action is smooth
and not abnormally vague or notchy.
11 On automatic transmission models, check
that all the gear positions can be selected with
the vehicle at rest. If any problems are found,
they should be referred to a Fiat dealer.
12 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full lock.
Carry out this check in both directions. If a
clicking noise is heard, this indicates wear in a
driveshaft joint, in which case renew the joint
if necessary.

Braking system

Lubricate the hinges of the bonnet, doors
and tailgate with a light general-purpose oil.
Similarly, lubricate all latches, locks and lock
strikers. At the same time, check the security
and operation of all the locks, adjusting them
if necessary (see Chapter 11').
2 Lightly lubricate the bonnet release
mechanism and cable with a suitable grease.

14 Road test

Instruments and electrical
equipment
1 Check the operation of all instruments and
electrical equipment.

13 Make sure that the vehicle does not pull to
one side when braking, and that the wheels
do not lock when braking hard.
14 Check that there is no vibration through
the steering when braking.
15 Check that the hand brake operates
correctly without excessive movement of the.
lever, and that it holds the vehicle stationary
on a slope.
16 Test the operation of the brake servo unit
as follows. With the engine off, depress the
footbrake four or five times to exhaust the
vacuum. Hold the brake pedal depressed,
then start the engine. As the engine starts,
there should be a noticeable give in the brake
pedal as vacuum builds-up. Allow the engine
to run for at least two minutes, and then
switch it off. If the brake pedal is depressed
now, it should be possible to detect a hiss
from the servo as the pedal is depressed.
After about four or five applications, no further
hissing should be heard, and the pedal should
feel considerably harder.
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Every 24 000 miles (40 000 km) or 2 years

15.7 Checking a valve clearance with a
feeler blade

1-3-4-2, No 1 cylinder being at the timing belt
end of the engine. This will minimise the
amount of crankshaft rotation required.
7 Insert the appropriate feeler blade between
the heel of the cam and the cam follower shim
of the first valve (see illustration). If
necessary alter the thickness of the feeler
blade until it is a stiff, sliding fit. Record the
thickness, which will, of course, represent the
valve clearance for this particular valve.
8 Turn the engine, check the second valve
clearance and record it.
9 Repeat the operations on all the remaining
valves, recording their respective clearances.
10 Remember that the clearance for inlet and
exhaust valves differs - see Specifications.
Counting from the timing belt end of the
engine, the valve sequence is:
Inlet
2-4-5-7
Exhaust
1-3-6-8
11 Where clearances are incorrect, the
particular shim will have to be changed. To
remove the shim, turn the crankshaft until the
high point of the cam is pointing directly upward.
The cam follower will now have to be depressed
so that the shim can be extracted. Special tools
are commercially available to do the job,
otherwise you will have to make up a forked
lever to locate on the rim of the cam follower.
This must allow room for the shim to be prised
out by means of the cut-outs provided in the
cam follower rim (see illustration).
12 Once the shim is extracted, establish its
thickness and change it for a thicker or thinner
one to bring the previously recorded
clearance within specification. For example, if
the measured valve clearance was 1.27 mm
too great, a shim thicker by this amount will
be required. Conversely, if the clearance was
1.27 mm too small, a shim thinner by this
amount will be required.
13 Shims have their thickness (mm) engraved
on them; although the engraved side should
be fitted so as not to be visible, wear still
occurs and often obliterates the number. In
this case, measuring their thickness with a
metric micrometer is the only method to
establish their thickness (see illustration).
14 In practice, if several shims have to be

The correct functioning of the spark plugs is
vital for the correct running and efficiency of
the engine. It is essential that the plugs fitted
are appropriate for the engine (a suitable type
is specified at the beginning of this Chapter). If
this type is used and the engine is in good
condition, the spark plugs should not need
attention between scheduled replacement
intervals. Spark plug cleaning is rarely
necessary, and should not be attempted unless
specialised equipment is available, as damage
can easily be caused to the firing ends.
2 To remove the plugs first remove the air
cleaner assembly with reference to Chapter 4A. If the marks on the original-equipment
spark plug (Hl) leads cannot be seen, mark
the leads 1 to 4, to correspond to the cylinder
the lead serves (No 1 cylinder is at the timing
belt end of the engine). Pull the leads from the
plugs by gripping the end fitting, not the lead,
otherwise the lead connection may be
fractured (see illustration).

15.11 Using a modified C-spanner and a
screwdriver to remove a shim

15.13 Shim thickness is marked on the
lower face (here 4.20 mm)

16.2 Disconnecting the HT leads from the
spark plugs on 8-valve engines

15 Valve clearance check and
adjustment

~

§

~
Note: The following procedure is not
applicable to DOHC (16-valve) engines which
utilise self-adjusting hydraulic tappets.
1 The importance of having the valve
clearances correctly adjusted cannot be
overstressed, as they vitally affect the
performance of the engine. Adjustment
should only be necessary when the valve gear
has become noisy, after engine overhaul, or
when trying to trace the cause of power loss.
The clearances are checked as follows. The
engine must be cold for the check to be
accurate.
2 Apply the handbrake then jack up the righthand front of the car and support on an axle
stand (see Jacking and vehicle support).
Engage 4th gear. The engine can now be
rotated by turning the right-hand front
roadwheel.
3 Remove all spark plugs as described in
Section 16.
4 Remove the camshaft cover as described in
Chapter 2A.
5 Each valve clearance must be checked
when the high point of the cam lobe is pointing
directly upward away from the cam follower.
6 Check the clearances in the firing order

changed, they can often be interchanged, so
avoiding the necessity of having to buy more
new shims than is necessary, but do not turn
the engine with any shims missing.
15 If more than two or three valve clearances
are found to be incorrect, it will be more
convenient to remove the camshaft for easier
removal of the shims.
16 Where no clearance can be measured,
even with the thinnest available shim in
position, the valve will have to be removed
and the end of its stem ground off squarely.
This will reduce its overall length by the
minimum amount to provide a clearance. This
job should be entrusted to an engine
reconditioning specialist as it is important to
keep the end of the valve stem square.
17 On completion, refit the camshaft cover
as described in Chapter 2A, and the spark
plugs as described in Section 16.
18 Lower the car to the ground.

16 Spark plug renewal
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Every 24 000 miles

16.4 Removing the sparil. plugs

3 II is advisable to remove the dirt from the
spark p lug recesses using a clean brush,
vacuum cleaner or compressed air before
removing the plugs, to prevent dirt dropping
Into the cylinders.

.. Unscrew the plugs using a spark plug
spanner, suitable box spanner or II deep
socket and extension bar (see illustratio n).
Keep the socket aligned with the spart< plugif it is forcibly moved to one side, the ceramic
insulator may be broken off. As each plug is
removed, examine it as follows.
5 Examination of the spark plugs will give a
good indication of the condition of the engine.
If the insulator nose of the spa1k plug is clean
and white, with no deposits, this Is Indicative
of a weak mixture or 100 hot a plug (a hot plug
transfers neat away from the electrode slowly.
a cold plug transfers heat away quickly).
6 11 the tip and Insulator nose are covered
with hard black-looking deposits, this
Indicates that the mixture is too rich. If the
plug is black and oily, then it is likely that the
engine is fairly worn, as well as the mixture
beillQ too rich.
7 If the insulator nose is covered with light tan
to greyish-brown deposits, then the mixture is
correct and It Is likely that the engine Is In
good condition.
S The spark plug electrode gap Is of
considerable Importancil as, if it is too large or
too small, the size of the sparl< and Its
efficiency will be seriously impaired. The gap
should be set to the value given in the
Specifications at the beginning of this
Chapter.
9 To set the gap, measure it with a feeler
blade and then bend open, or closed, the
outer plug electrode until the correct gap is
achieved. The centre electrode should never
be bent , as this may crack tile insulator and
cause p lug failure, If nothing worse. If using
feeler blades, the gap Is correct when the
appropriate-size blade is a firm sliding fit (&efI
illustration).
10 Special spark plug electrod e gap
adjustillQ tools are available from most motor
accessory shops, or from some spark plug
manufacturers.
11 Before fitting the spark plugs, check that
the threaded connector sleeves are tight. and

16.9 Adjusting

a spark plug electrode gap

that the plug exterior surfaces and threads are
clean (see Haynes Hint).
12 Remove the rubber hose (if used), and
lighten the plug to the specified torque using
the spark plug socket and a torque wrench.
Refit the remaining sparl< plugs in the same
manfl8f.
13 Connect the HT leads in their correct
order, and refit the air cleaner assembly.

17 Ignition system check

~

~

A

Warning: Due to the high
produced by the

,

voItllgeS

•

electronic ignition system,
extreme care must be taken

when worlclng on the system with the
ignition switched on. Persons wnh
surgically-implanted cardiac ~maker
devices should keep well clear of the
ignnion circuits, components and test
equipment.
1 The sparl< plug (H1) leads should be
checked whenever new sparl< plugs are fitted.
2 Remove the air cleaner assembly as
described in Chapter 4A.
3 Pull the leads from the plugs by gripping
the end fitting, not the lead, otherwise the lead
coonection may be fractured.

HINT
~
•

Ensure that the Ie8ds are
numbered before removing
them, to avoid confusion
when refitting.

4 Check Inside the end fitting for signs of
corrosloo, which will look like a white crusty
powder. Push the end fitting back onto the
sperl< plug, ensuring that it is a tight fit on the
plug. If not. remove the lead again and use
pliers to carefulv
imp the metal connector
inside the end1lttlng until it fits securely on the
end of the sparl< plug.
5 Using a clean rag, wipe the entire length of
the lead to remove any built-up dirt and grease.
Once the lead is clean, check for bums, cracks
and other damage. Do not bend the lead

It is vety often difficun to insert sparlc
pluflS into their holes without crossthreading them. To avoid this
possibility, m a short length of
5/16 inch internal diameter rubber hose
over the end of the spark plug. The
flexible hose acts as a universalloint to
help align the plug with the plug hole.
Should the plug begin to cross-thread,
the hose w/H slip on the spa'* plug,
preventing thread damage to tha
cylinder head.

excessively, nor pull the lead lengthways - the
conductor inside might break.
6 Disconnect the other end of the lead from
the ignition coil. Again, pull only on the end
fitlillQ. Check for corrosion and a tight fit In the
same manner as the spar!>; plug end. Refrt the
lead securely on completion.
7 Check the remaining leads one at a time. in
the same way.
S If new spark plug (HT) leads are required,
purchase a set for your specific car and engine.
9 Refit the air cleaner assembly on
completion of the checks.
10 Even with the ignition system In first-class
condition, some engines may still occasionally
experience poor starting attributable to damp
ignition components. To disperse moisture, a
water-dispersant aerosol should be liberally
applied.

18 Automatic transmission fluid
and filter renewal
1 Take the car on a short run, to warm the
transmission up to operating temperature.
Park the car on level ground, then switch off
the ignition.
2 Firmly apply the hand brake, then jack up
the !root of the car and support it securely on
axle stands (see Jacking and vehicle supporf).
Note that, when refiUillQ and checkillQ the fluid
level, the c ar must be level to ensure
accuracy.
3 Remove the d ipstick , th en posi tion a
suitable container under the transmission.
Unscrew the drain plug at the rear of the
sump pan and allow the Huid to drain for at
least 10 minutes. Refit and tighten the drain
plug When the fluid has completely drained.

Every 24 000 miles

18.4 Automatic transmission fluid
dipstick (A) and filter (S)

allow the test eqUipment to read any fault
codes stored In the electronic control unit
memory.
2 Unless a fautt is suspected. this test Is not
essential, although It should be noted that it Is
recommended by the manufacturers.
3 If access to sultable test equipment is not
possible, make a thorough check of all
ignition, fuel and emission control system
components, hoses, and wiring, for security
and obvious signs of damage. Further details
of the fuel system, emission control system
and Ignition system can be found in the
relevant parts of Chapters 4 and 5.

20 Brake fluid renewal

A
,

•

••

Warning: The transmission
fluid may be very hot and

precautions must be taken to
avoid scalding.

4 Move the container into position under the
011 filter, which is located at the front of the
transmission (see illustration).
5 Using a filter removal tool H necessary,
slacken the filter initially, then unscrew it by
hand the r&st of tile way. Empty the fluid in the
old filter into the container.
S Use a clean rag to wipe the filter sealing
araa on the transmission.
7 Apply a light coating of clean transmission
fluid to the sealing ring on the new filler, Ihen
screw It Into position on the transmission,
Tighten the filter finnty by haocI only - do not
use any tools.
8 Fill Ihe transmission with the specified
quantity of fluid via the dipstick tube, tJSill9 a
funnel with a fine mesh fitter.
9 Run the engine to normal operating
tempereture, then check the fluid level as
described in Weekly checks.
10 Dispose of the old fluid and fitter safely.

19 Engine management system

check
This check is part of the manufacturer's
maintenance schedule, and InvOllles testing
the engine management system using special
dedicated test equipment. Such testing will

*.

Warning: Brake hydraulic fluid

can hann your eyes and damage

~ paInted surfllCftS, so use

extreme caution when handling
and pouring it. Do not use fluid that has
been standing open for some time, as it
absOlbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectiveness.
1 The procedure Is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9, except that the brake fluid
reservoir should be emptied by syphonlng,
using a clean poultry bast9f or similar before
starting, and allowance should be made for
the old fluid to be expelled when bleeding a
section of the circuit.
2 Working as descnbed in Chapter 9, open
the first bleed screw in the sequence. and
pump the brake pedal genlly until nearty all
the old fluid has been emptied from the
master cylinder reservoir.
3 Top-up to the MAX !ellel with new fluid, and
continue pumping until only tha new fluid
remains in the reservoir, and new fluid can be
seen emefging from the bleed screw. Tighten
the screw, and top the reservoir level up to the
MAX level line.
4 Work through aU the remaining bleed screws
in the sequence until new fluid can be seen at
all of them. Be careful to keep the master
cylinder reseNOit topped-up to above the MIN
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level at all times, or air may ent9f the system
and greatly Increase the length of the task.
5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitled. Wash off all
traces of spilt fluid, and recheck the master
cylinder res8fVoir fluid level.
6 Check the operation of the brakes before
taking the car on the road.

21 Coolant renewal

Warning: Wait until the engine Is
cold before starting this
procedure. Do not a/low
antifreeze to come In contact with
your skin, or with the painted surl9CfJS of the
vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze lying
around in an open containet', or" a puddle
in the drtvvway or on the garage floor.
ChikJren and pets are attracted by its sweet
smell, but antifreeze can be fatal if ingested,

A
,
•

Cooling system draining
1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly tum the cap anti-clockwise to relielle
the pressure in the cooling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system Is released,
then continue to turn the cap until it can be

,,,m,,,,OO.

2 POSition a surtable contarner beneath the
radiator bottom hose connection, then release
the retaining clip and ease the hose from the
radiator stub. If the hose joint has not been
disturbed for some time, it will be necessary
to gently manipulate the hose to break the
joint. Do not use excessive force, or the
radiator stub could be damaged. Allow the
coolant to drain into the container.
3 The cooling system bleed screws should be
opened to aid the draining process and help
prevent airlocks. These are located on the top
left·hand edge of the radiator, and on the
heater inlet hose (see illustrations). II the
coolant has been drained for a reason other
than renewal, then provided it is clean and
less than two years old, It can ba re-used,
though this Is not recommended.
4 Once all the coolant has drained. reconnect
the hose to the radiator and secure It in
position with the retaining clip.

Cooling system flushing
5 If coolant renewal has beeo neglected, or If
the antifreeze mixture has become diluted. then
in time, the cooling system may gradually lose

21.3a Cooling system bleed screws
located on the radiator (arrowed) ...

21 .3b • , • and heater inlet hose (arrowed)

effICiency. as the coolant passages become
restricted due to rust. scale deposits, and other
sediment. The cooling system efficiency can be
restored by flushing the system clean.
6 The
radiator
should
be
flushed
Independently of the engine, to avoid
contamination.

1'1 4

Every 24 000 miles

Radiator flushing
7 To flush the radiator disconnect the top and
bottom hoses and any other relevant hoses
from the radiator, with reference to Chapter 3.
8 Insert a garden hose into the radiator top
inlet Direct a flow of clean water through the

radiator, and continue flushing until clean
water emerges from the radiator bottom outlet.
9 If after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a good proprietary cooling system
cleaning agent. It is important that their
manufacturer's instructions are followed
carefully. If the contamination is particularly

bad, insert the hose in the radiator bottom
Qutlet, and reverse-flush the radiator.

Engine flushing
10 To flush the engine, remove the themlostat
housing as described in Chapter 3.
11 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator bottom hose.
Direct a clean flow of water through the
engine, and continue flushing until clean water
emerges from the thermostat housing
opening In the cylinder head.
12 On completion of flushing, refit the
thermostat housing and reconnect the hoses
with reference to Chapter 3.

Cooling system filling
13 Before attempting to fill the cooling

system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Note that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see below).
14 Remove the expansion lank filler cap, and
fi!lthe system by slowly pouring the coolant into
the expansion tank to prevent airlocks from
forming. Ensure that all bleed screws are open.
15 If the coolant is being renewed, begin by
pouring in a couple of litres of water, followed
by the correct quantity 01 antifreeze, then topup with more water. Periodically squeeze the
radiator top and bottom hoses to help expel
any trapped air in the system.
16 Continue adding coolant until it is seen to
emerge from the bleed screws. Close each
bleed screw in turn as the coolant emerges.
17 Top-up the coolant level to the MAX mark
and refit the expansion tank cap. Ensure that
all bleed screws are closed.
18 Start the engine and run it at idling speed
for two to three minutes. Allow the engine to
continue running until the electric cooling fan
operates, but during this time periodically
increase the engine speed gradually to 2000
to 3000 rpm.
19 Stop the engine and allow it to cool down
completely.
20 Check for leaks, particularly around
disturbed components. Check the coolant
level in the expansion tank, and top-up if
,

-

necessary. Note that the system must be cold
before an accurate level is indicated in the
expansion tank.

Antifreeze mixture
21 The antifreeze should always be renewed
at the specified intervals. This is necessary
not only to maintain the antifreeze properties,
but also to prevent corrosion which would
otherwise occur as the corrosion inhibitors
become progressively less effective.
22 Always use a monoethylene-glycol based
antifreeze of the specified type (see
Lubricants and fluids). The quantity of
antifreeze and levels of protection are
indicated in the Specifications.
23 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.
24 After filling with antifreeze, a label should
be attached to the expansion tank, stating the
type and concentration of antifreeze used,
and the date installed. Any subsequent
topping-up should be made with the same
type and concentration of antifreeze.
25 Do not use engine antifreeze in the
windscreen/tailgate washer system, as it will
cause damage to the vehicle paintwork. A
screenwash additive should be added to the
washer system in the quantities stated on the
bottle.

Every 36 000 miles (60 000 km) or 3 years
22 Air filter renewal

SOHC (8-valve) engines
1 Undo the retaining screws, lift off the air

cleaner cover and take out the filter element
(see illustrations).
2 Remove any debris that may have collected
inside the air cleaner and wipe the inner
surfaces clean.
3 Fit a new air filter element in position,
ensuring that the edges are securely
seated.

22.1a Undo the screws (arrowed) and lift off the air cleaner
cover •. .

4 Refit the air cleaner cover and secure with
the retaining screws.

DOHC (16-valve) engines
5 Undo the three bolts securing the upper
edge of the air cleaner cover to the
main body. Tip the cover forward at the top

22.1b .•. then take out the filter element - SOHC (S-valve)
engines

Every 36 000 miles
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22.5a Undo the bolts securing the air cleaner cover to the main
body .••

and take out
Illustrations).

the

filter

element

(see

6 Remove any debris that may have collected
inside the air cleaner and wipe the inner
surfaces clean.
7 Fit a new air fiUer element in position,
ensuring that the edges are securely seated.
8 Refit the air cleaner cover and secure with
the three bolts.
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23 Timing belt inspection

~

~

~

1 The function of the liming bell is to drive
the camshaft and coolant pump. Should the
belt slip or break in service, the valve timing
will be disturbed and piston-Ie-valve contact
will occur, resulting in serious engine
damage. II is therefore vitaity important that
the condition of the belt and surrounding
components should be checked very
carefully.
2 To gain access to the belt, remove the
timing belt covers as described in the
relevant Part of Chapter 2.
3 With the covers removed, inspect the
liming belt for any signs of uneven wear,
splitting, or oil contamination. Pay particular
attention to the roots of the teeth. To enable
the full length of the belt to be examined, turn
the crankshaft using a spanner or socket on
the crankshaft sprocket centre bolt.
4 Check for any signs of coolant leakage
from the coolant pump or oil leakage from the
crankshaft right-hand oil seal. If there is any
doubt about the condition of the belt, it
should be renewed as described in the
relevant Part of Chapter 2. If any coolant or
oil leakage is evident, trace the source of the
leak and rectify it before fitting the new timing
belt.
5 On completion of the inspection, refit the
timing belt covers as described in the
relevant Part of Chapter 2.

22.5b ... then tip the cover forward and take out the filter
element

24 Manual transmission oil level ~
check
~

0;:
Park the car on a level suriace, if possible
over an inspection pit or on a ramp as the
filI8I"/ievei pllJ9 is best reached from under the
engine compartment. The oil level must be
checked before the car is driven, or at least 5
minutes after the engine has been switched off.
It the oil is checked immediately after driving
the car, some of the oil will remain distributed
around the transmission components, resulting
in an inaccurate level reading.
2 Wipe clean the area around the filler/level
plug, which is situated on the front of the
transmission (see Illustration). Using an Allen
key, unscrew the plug and clean it.
3 The oil level should reach the lower edge of
the filler/level hole, A certain amount of oil will
have gathered behind the fillerllevel plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
correc!. To ensure that a true level is
established, wait until the initial trickle has
stopped, then add oil as necessary unti! a
trickle of new oil can be seen emerging. The
level will be correct when the flow ceases; use
only good-quality oil of the specified type.

24,2 Manual transmission oil fillerllevel
plug location (arrowed)

Make sure that the vehicle is completely level
when checking the level and do not overlilL
4 When the level is correct refit and tighten
the plug and wipe away any spilt oiL

25 Rear brake shoe check

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and Vehicle Support). Remove
the rear roadwheels.
2 Using the inspection hole at the edge of the
brake drum, check that the linings are not
worn below the minimum thickness given in
the Specifications (see illustration). If
necessary use an electric torch.
3 If the friction material on any shoe is worn
down to the specified minimum thickness or
less, all four shoes must be renewed as a set.
4 At the same time check for signs of brake
fluid leakage.
5 For a comprehensive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter g).
6 On completion of the check, lower the car
to the ground.

25.2 Check the thickness of the shoe
friction material through the hole on the
edge of the drum (arrowed)

1' 16

Routine maintenance and servicing

Every 48 000 miles (80 000 km) or 4 years
26 nmmg bert renewal

Refer to Chapter 2A Of 2B.

27 Evaporative loss system
check
Refer to Chapter 48, Section 2, and check
that all wiring and hoses are correctly
connected to the evaporative loss system
components.

28 Emission control system
check
Refer to Chapter 48. A full check of the
emissions control systems must be made by a
Fiat dealer.

Chapter 2 Part A:
SOHC (8-valve) engine in-car repair procedures
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Specifications
General
Engine code" • . . •• . . •• . •• . . •• . . • . . . .. . .. . . . . . . . . . • . . •• . . •. .
Bore .....................•.................. _ . . • . . . . . . . .

188 A4.ooo

70.80 mm
78.86 mm

Stroke . . . . . . . .
. ........•............... _.. _. . • . . . . . . . .
Capacity ...
. .....•..•............... _.. _. .•. . .. . ...
1242 cc
Compression ratio ....................... _..•.. _. .•. . ... . .. 9.5:1
Firing ordef
1--3-4-2
No 1 cylinder location. . . . . . . .
Timing beH end of engine
Timing belt tension . . . . . . . .
See lext
• Note: See 'Vehicle kJentification' for the location of code marldng on the engine.

Camshaft
Oriv,
camshaft bearing joumal diameters:
No 1 bearing ..
. ................................... .
No 2 bearing ........................................... .
No 3 bearing .......................................... ..
Camshaft bearing journal running clearance .............•..•....
Camshaft endftoat ......
.. . .. . ..
.. ....... ....... ..

Toothed belt
24.000 to 24.015 mm
23.500 to 23.515 mm
24.000 to 24.015 mm
0.030 10 0.070 mm
0.10toO.20mm

lubrication system
Oil pump type ...
Outer rolor-Io-casing clearance ..........................•....
Rotor endfloat . .. .
. ........... .

By-rotor driven from froot of crankshaft
0.080100.186 mm
0.025 to 0.056 mm
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2A· 2 SOHC (8-valve) engine in-car repair procedures
Torque wrench settings
Big·end bearing cap bolts:
Stage 1 ............................... .
Stage2 ................................ .
Camshaft bearing cap bolts:
M6........
. ......................... • ..•.........
M8........
.. ........... . .
Camshaft cover bolts .. . . . . . .................. .
Camshaft sprocket bolt
................................ .
Crankshaft 011 seat housing bolts ............................. .
Crankshaft polley bolts ......................... • ............
Crankshaft sprocket centre bolt:
Stage 1 •...............
. ....•...•..•.
Stage2 ............................................ .
Cytinder head bolts:
Stage 1 .............................................. ..
Stage2 ............................................... .
Stage 3 ........
. ...........•..................
Engineltransmlsslon attachment bolts ......................... .
Engineltransmission mountings:
Left hand mounting·to-body bolts .......................... .
Left·hand mounting bracket·to-transmission bolts ............. .
Left-hand mounting centre nut ............................. .
Rear mounting-to-subframe bolt ........................... .
Rear mounting-to-transmission bolt/nut ...................... .
Right-hand mounting lower bracket-to-cylinder head bolts ....... .
Right-hand mounting upper bracket-to-Iow« bracket nuts ....... .
Right-hand mounting-to-body nuts .....
. ............ .
Flywheel botts· ........................................... .
Main bearlng cap bolts:
Stagel .............................. _..•..•..•..•.....
Stage2 ................. , .................. , ..... , .... .
Oil pump retaining bolts ......•...............•.....•........
Sump nuts/bolts ............................... • ...........
T1ming belt tenslooer nut ......... . ....................... .
• Use new bolts.

1 General infonnation

Using this Chapter
This Part of Chapter 2 is devoted to In-car
repair procedures for the SOHC (8-valve)
engines. Similar information covering the
DOHC (16-valve) engines will be found in
Part B of this Chapter. Part C covers the
removal of the engine/transmisslon as a unit,
and describes the engine dismantling and
overtlaul procedures.
In Parts A and B, the assumption is made
that the engine is installed In the car, with all
ancillaries connected. If the engine has been
removed lor overhaul. the preliminary
dismantling information which precedes each
operation may be ignored.

Engine description
The engine covered in this Part of Chapter 2
is a water-cooled, single overhead camshaft
(SOHC). in-line four-cylinder unit, with cast
Iron cylinder block and aluminium-alloy
cylinder head. The engine is mounted
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transversely at the Iront 01 the car, with the
transmission bolted to the left·hand end.
The cylinder head carries the camshaft
which is driven by a toothed timing belt and
runs in three bearings. It also houses the inlet
and exhaust valves, which are closed by
single coli springs, and which run in guides
pressed into the cylinder head. The camshaft
actuates the vatves directly via cam followers
mounted In the cylinder head. Adjustment of
the valve clearances is by means of shims
located on top of the followers. The cylinder
head contains integral oilways which supply
and lubricate the loIlowers (tappets).
The crankshaft is supported by fi .... e main
bearings, and endfloat is contraUed by a
thrust bear1ng fitted to the upper section of
the centre main bearing.
Engine coolant is circulated by a pump.
driven by the timing belt. For details of the
cooting system, refer to Chapter 3.
Lubricant is circulated under pressure by a
pump. driven from the front of the crankshaft.
Oil is drawn from the sump through a strainer.
and then forced through an externally-mounted,
renewable screw-on filter. From there, it is
distributed to the cytinder head, where it
lubricates the camshaft journals and tappets.

and also to the crankcase. where it lubricates
the main bearings. connecting rod big and
smaO-ends. gudgeoo pins and cyWnder bores.

Operations with engine in car
The following wof1( can be carried out with
the engine in the vehicle:

a) Compression pressure - testing.
b) Valve c/eatanCes - checking and

adjustment.

c) Camshaft cover - removal and refitting.
d) Timing belt covers - removel end refitting.
e) Timing belt - removal. refitting and

adjustment.
1) Timing belt tensioner and sprockets removal and refitting.
g) Camshaft and cam fo/Iowers - removal
and refitting.
h) Cylinder head - removal and refitting.
/) Camshaft oil 568/- renewal.
j) Crankshaft oil S88Is - renewal.
If) Aywheef - removal, inspection and
refitting.
/) Engine mountings - inspection and
renewal.
m)Sump - removal and refitting.
n) Oil pump and pick-up fube assemblyremoval, inspection and refitting.

SOHC (a-valve) engine in-car repair procedures 2A. 3

2 Top dead centre (TOe) for
No 1 piston - locating

General information
1 The camshaft is drillen by the crankshaft,
by means of a timing ben and sprockets. Both
sprockets rotale in phase with each other and
this provides the correct valve timing as the
engine rotates. When the timing belt is
removed during servicing or repair, it is
possible for the camshaft and crankshaft to
rolale independently of each other and the
COfr&Ct valve timing is then lost.
2 The design of t he engine is such that
potentially damaging plston-to-valve contact
may occur if the camshaft is rotated when any
of the pistons are stationary at, or near, the
top of their stroke.
3 For this reason it Is important that the
correcl phasing between the camshaft and
crankshaft is preS6fVed whilst the timing belt
Is off the engine. This is achielled by settil'lQ
the engine in a reference position (known as
Top Dead Centre or TOC) before the timing
belt is removed and then preventing the
camshaft and crankshaft from rotating until
the belt is refitted. Similarly, If the engine has
been dismantled for overhaul, the engine can
be set to TOC during reassembly to ensure
that the correct shaft phasing is restored.
4 TOC is the highest point In the cylinder that
each piston reaches as the crankshaft turns.
at the end of tile
Each piston reaches
compression stroke and agaln at tile end of
the exhaust stroke. However, for the purpose
of timing the engine, TOC refers to the
position of No 1 piston at the end of its
compression stroke. On all engines in this
manual, No 1 piston (and cylinder) is at the
timing belt end of the engine.
5 There are two different procedures for
locating TOC on cylinder No 1, and it will be
necessary to refer to the engine number to
detennine which procedure is to be followed.
The engine number Is stamped on the cylinder
block, just below the cylinder head joint at the
timing belt end.
6 With the el'lQine number obtained, refer to
procedure A or procedure B as follows:
Engine number outside the range 6.800.001
to 7.000.000 - refer to Procedure A
Engine number within the range 6.800.001
to 7.000.000 - refer to Procedure B

roc

2.12a Camshaft sprocket and cylinder
head TOC timing marks (arrowed) aligned

2.12b Crankshaft sprocket and 011 pump
c asing TOC timing marks (arrowed)
aligned

No 1 and 4 at TOC. Note th at it is the
camshaft positioning that determines whether
a piston Is on Its compression or exhaust
stroke.
9 Remove the timing belt upper and lower
covers as described in Section 4.
'0 Remolle the spark plugs as described in
Chapter 1.
11 Tum the engine in its normal direction of
rotation (usIng a socket or spanner on the
crankshaft sprocket centre bolt) until pressure
can be felt at No 1 cylinder spark plug hole.
12 Continue turning the engine until the
camshaft sprocket roc timing mark is aligned
with the notCh on the cylinder head and the
crankshaft sprocket timing mark is aligned
with the mark on the oil pump casing (see
illustrations).
13 The engine is now set at TOC for No 1
cylinder on compressioo.

17 Identify the spark plug HT leads at t heir

Note: Fiat special tools 1.860.895.000 and
I.B70.823.oo0 (or home-made a/ternatilles)
will be required for this procedure.
14 The engines in the range covered by this
procedure are not equipped with conventional
timing marks and It Is therefOfe necessary to
use special tools to determine TOC for No 1
piston, and the correct corresponding
positlOO for the camshaft.
15 Remove the timing bett upper and lower
covers as described in Section 4.
16 Remove the spark plugs as described in
Chapter 1.

ignition coil connections, thoo dIsconnect the
leads from the two coils. Also disconnect the
LT wiring connector from each coil.
18 Undo the retaining bolt, and the upper
and lower retaining nuts, and remove the
ignition coils, complete with mounting
bracket, from the end of the cylmder head
(see illustrations).
19 Tum the engine in its normal direction ot
rotation (using a socket or spanner on the
crankshaft sprocket centre bolt) until pressure
can be felt at No 1 cylinder spark plug hote.
20 It is now necessary to set up a diat test
Indicator so that the TOC position of No 1
piston can be determined. 11 Fiat specIal tool
1.860.895.000 (comprising an adaptor for the
dial test indicator) is available, screw the
adaptor into No 1 spark plug hole and mount
the gauge on the adaptor. If the FIBt tcolls not
available, an alternative method is as tollows.
21 Mount a conventional dial test Indicator in
a suitable position (using a piece of scrap
metal as a mounting bracket, If necessary) so
that the gauge probe is directly above No 1
spark plug location. Obtain a length of dowel
rod to act as an extension to the gauge probe,
and round off one end of the rod with a file.
22 To make a guide for the dowel rod, bfeak
off the ceramic upper section of an old spark
plug and remove the centre electrode and
earth tip. The easIest way to do this Is to
mount the spark plug in a vice (after removing
the ce..-amic upper section) and drill a hole
down through the centre 01 the plug. The

2.18a Undo the retaining bolt, and the
upper and lower retaining nuts ...

2.18b ... and remove the Ignition coils,
complete with mounting bracket

Procedure B

Procedure A
7 The camshaft sprocket Is equipped with a
marking which, when aligned with a reference
notch on the cylinde..- head, indicates that the
camshaft is correctly positioned with the
piston of cylinder No 1 at
on Its
compression stroke.
8 The crankshaft sprocket Is also equipped
with a timing mark - when this Is aligned with
a reference marking on the oil pump cover,
the engine is set with the pistons of cylinders

roc
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2.23 Dial teat indicator and probe set up
for checking ToC on No 1 piston
diameler of the drill bit should be the same as
the diameter of the dowel rOd to be used.
23 Screw the spark plug guide Into No 1
spark plug hole. then Insert the dowel rod
(round end first) through the plug Into No 1
cylinder so that It contacts the piston. Move
the dial test Indicator Into position with its
probe contacting the dowel rod (see
illustration).
24 Turn the engine by means 01 the
crankshaft spfocket until the highest reading
is shown on the gauge, Indicating that No 1
piston is at TOG. Take care when doing this as
it is \lery easy IOf the dowel rod to jam in its
guide
25 At the other end of the engine. observe
the position 01 the offset slot In the end of the
camshaft, visible through the opening
normally covered by the ignition coil mounting
bracket. The camshaft slot should be
horizontal, with lhe offset below the centreline
(see illustration). If this is the case, the
engine is now cOfTectly set at TOC for No 1
cylinder on compression.
2e If the camshaft slot offset is above the
centreline, remove the dowel rod (10 avoid
Jamming) Ihen turn the crankshaft through one
complete re\lolution. returning No 1 piston to
the TOG position as described above.

27 To relain the camshaft in the correct
position for all operations entailing removal of

the timing belt, Flat special tool
1.870.823.000, Of a suitable altemaliV9 must
be used. The Fiat tool consists of a metal
plate which Is secured to the two Ignition coil
mounting blacket studs on the cylinder head.
A flange, welded to the inner lace of the tool,
engages with the offset slot In the camshaft
and retains the camshaft in the set position. A
home-made tool can be fabricated from Sleel
slrip of the same thickness as the camshaft
slot. Bend the strip through 90°. maril: and drill
a mounting hole, then secure the 1001 using
one of the studs on the cylinder head.

3 Compression testdescription and interpretation
1 When engine performance is down, or If

misfiring occurs which cannot be attributed to
the Ignition or fuel systems. a compression
test can provide diagnostic clues as to the
engine's condition. If the test is performed
regularly, it can gi\le warning of trouble belOfe
any other symptoms become apparent.
2 The engine must be lully warmed-up to
normal operating temperature, the battery
must be fully-charged, and all the sparte plugs
must be removed (see Chapter 1). The aJcI 01
an assistant w~1 also be required.
3 Disable the ignition and luel injection
systems by disconnecting the two wiring
multi-plug connectors at the engine
management ECU, referring to Chapter 4A fOf
further information.
4 Frt a compression tester 10 the No 1 cylinder
sparil: plug hole - the type 01 lester which
screws into the ptug thread Is to be preferred.
5 Have the assislant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build-up to a

maximum ligure, and then stabilise. Record
the highest reading obtained.
6 Repeal the lest on the remaining cylinders.
recording the pressure in each.
7 AU cylinders should produce very similar
pressures; a difference of more than 2 bars
between any two cylinders ioclicates a fault.
Note that the compression should build·up
quickly in a healthy engine; low compression
on the first slroke, followed by graduallyincreasing pressure on successi\le strokes,
Indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
Indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on Ihe undersides of the
\lal\le heads can also cause low compression.
8 Although Fiat do not specify exact
compression pressures, as a guide, any cylinder
pressure of below 10 bars can be considered as
less than healthy. Refer to a FlBt dealer or other
specialist if in doubt as to whether a particular
pressure reading is acceptable.
9 If the pressure in any cylinder is low, carry
out the following test to isolate the cause.
Introduce a teaspoonful of cle8l1 oil into that
cylinder through its spark plug hole, and
repeat the test.
10 If !tie addition of oit temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure toss. No improvement suggests that
leaking or burnt \lal\les. or a blown head
gasket, may be to blame.
11 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant In the engine oil witl confirm this.
12 II the compression reading is unusually
high, Ihe combustion chambers are probabty
coated with carbon deposits. II this is the
case, the cylinder head should be remo\led
and decarbonised.
13 On completion of the test, refit the sparil:
plugs and reconnect the engine management
ECU wiring connectors.

4 Timing belt covers removal and refitting

Removal
Upper cover

o
~
2.25 With No 1 piston at ToC on compression, the camshaft slot should be horizontal,
with the offset below the centreline

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chaptef).
2 Remove the air cleaner assembly as
described in Chapter 4A.
3 If both the upper and lower timing belt
covers are to be removed, firmly apply the
hand brake, then jack up the front of the car
and support it securely on axle stands (see
Jacking and vehicle support). Remove the
right-hand front roadwheeL

SOHC (B-valve) engine in-car repair procedures 2A-S
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4.5 Undo the retain ing nuts and lift the
right-hand engine mounting and upper
bracket assembly off the studs

4.6 Undo the four bolts and remove the
right-hand mounting lower bracket from
the c ylinder head

4.8 Disconnect and relea se the wiring
harness from the upper timing cover

4 Place a troiley jack beneath the right -hand
side of the engine, with a block of wood on
the jack head. Raise the Jack until it is
supporting the weight of the engine.
5 Undo the three nuts securing the right-hand
engine mounting to the body and the four nuts
securing the mounting upper bracket to the
lower bracket on the engine. Uft the mounting
and upper bracket assembly off the studs and
remove it from the car (see illustration).
6 Undo the four bolts and remove the right-

8 Disconnect the crankshaft TDC sensor
wiring conn&etO!' from the socket at !he top of
the timing cover, then release the wiring
harness from the clip on the side of the COV9I'
(see illustration).
9 Undo the retaining boll at the rear of the
cover, and the upper and lower retaining bolts
at the front (see illustrations).
10 Lift the cover upwards, slip the TOC
sensor and oil pressure switch wiring out of
the groove, and remove the upper cover from
the engine (see Illustration).

12 WorIc.ing under the right-hand wheel arch,
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access 10 the crankshaft pulley (see
illustration).
13 Remove the auxiliary drivebelt as
described in Chapter 1.
14 Undo the three bolls and remove the
crankshaft pulley from the sprocket.
15 Undo the retaining bolt in the centre of the
lower timing cover (see illustration).
16 Release the TOC sensor and oil pressure
switch wiring from the periphery of the cover,
and remove the cover from the engine (see
illustration).

hand mounting lower bracket from the
cylinder head (see illustration).

Lower cover

7 Disconnect the wiring connector from the
camshaft position sensor.

11 Remove the upper cover as described
previously.

4.9a Undo the retaining bott (arrowed) at
the rear of the upper timing c over ..•

4.9b ... and the uppef" and lower reta ining
bolts (arrowed) at the front

4.10 Uft the cover upwards and slip the
wiring out of the groove In the c over
periphery

4.12 Undo the retain ing screws and
remove the wheel arch liner main and
centre panels

4.15 Undo the retaining bott (arrowed) in
the centre of the lower timing cover

4.16 Release the wiring from the cover
periphery and remove the lower cover
from the engine

,

,

I
I

2A- 6 SOHC (a-valve) engine in-car repair procedures
Refitting
17 Refitting is the reverse sequence to
removal. bearing in mind Ihe following points:
s) Tighten the engine mounting 8nd
Cf8IIksh8ft pulley retaining nutsiOOIts to
the specJfied torque.
b) Refit and adjust the auxillSry drivebelt as

described in Chapter 1.
c) Refit the sir cleaner fJSSfIfflbly as
dascribed in Chapter 4A

5 Timing belt removal and refitting
Note: Flat specify the use of special timing
belt tension setting tools to correctly adjust
the timing belt tension. As It Is unlikely that this
equipment will be available to the home
mechanic, an approximate setting can be
achieved using the method described below.
If tha methocJ described is used, the tension
must be checked using the special tools at the
earliest possible opportunity. Do not drive the
vehicle over large distances, or use high
engine speeds, until the belt tension is known
to be correct. Refer to a Fiat dealer for advice.

General information
1 The function of the timing belt is to drive the
camshaft and coolant pump. Should the belt
slip or break in service. the valve timing will be
disturbed and piston-to-valve contact will
occur. resulting In serious engine damage.
2 The timing belt should be renewed at the
specified intervals (see Chapter 1) or ear1iSf if
it is contaminated with all, or if it is at all noisy
in operation (a scraping noise due to uneven
woruj.
3 If the timing belt Is being removed. It is a
wise precautlon to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fall.

tensioner, move the tensioner pulley away
from the belt and retighten the nul to hold the
pulley in the retracted pOSition (see
illustration).
6 If the timing belt is 10 be re-used, use white
paint Of' chalk to mark the direction of rolation
()(I the belt (If mar1dngs do not already exist),
then sfip the bell off the sprockets. Note that
the crankshaft and camshaft must not be
totated whilst the belt Is removed.
7 Check the timing belt carefully for any signs
of uneven wear, splitting, Of oil contamination.
Pay particular attention to the roots of the
teeth. Renew It if there Is itle slightest doubt
about Its condition. If the engine is undergoing
an overhaul. renew the belt as a matter of
course, regardless of Its apparent condition.
The cost of a new belt Is nothing compared
with the cost of repairs should the belt break
in service. If signs of oil contamination are
found, trace the source of the oil leak and
rectify it. Wash down the engine timing belt
area and all related components, to remove all
traces of oil.

Refitting
8 BefOfe refitting, thOfoughly clean the timing
belt sprockets. Check that the tensioner
pulley rotates freely, without any sign of
roughness. If necessary, renew the tensioner
polley as described in Sec1lon 6.
9 Referring to Section 2, make sure that the
crankshaft and camshaft are stUl set at their
correct roc positions and, where applicable,
the camshaft is locked in the correct position
using the special tool.
10 On engines within the range 6.8(XlOOl to
7.000.000 (see Section 2), slacken the
camshaft sprocket retaining bolt. while

Removal
4 Set the engine at TOC for No 1 piston as
described in Section 2.
5 Release the nut on the timing belt

5.5 Undo the nut (arrowed) and move the
ti ming belt tensioner pulley away from
the belt

To make a camshaft sprocket holding
tool, obtain two lengths of steel strip
about 6 mm thick by 30 mm wide or
similar, one 600 mm long, the other
200 min long (all dimensions
approximate). Bolt the two strips
together to form a forlced end, leaving
the bolt sI8ck so that the shorter strip
can pivot frHIy. At the end of esch
'prong' of the forie, secure,. bolt with a
nut and a locknut, to act 8S the
fulcrums; these wlH engage with the
cut-outs in the sprocket, and should
protrude by about 30 mm.

holding the sprocket stationary us ng •
SUitable tool (see Tool Tip).
11 With the arrows on the timing belt ~
in the directioo of engine rotation. engage trw
timing belt with the crankshaft sprocket ....
then place It around the coolant ~
sprocket and the camshaft sprocket. F ~
slip the belt around the tensionef pule)'
12 Release the tensioner nut and Inseo1 "'jaws 01 a pair of right-angled circlip phers p
similar) Into the two holes 0fI the irOl'lt face flI
the tensioner pulley. Rotate the pulley
clockwise against the belt until the bell
quite taut (see illus tration) . ChecK trwt h
crankshaft and camshaft ate still at the<r Tt'C
positions and that, where applicable h
sprocket liming marks are still aligned.
13 Maintain the effort applied to tr..
tensioner pulley, then tighten the retairwlg rd.
14 On engines within the range 6.800 ocr. "
7.000.000. tighten the camshaft spr~
retaining bolt to the specified torque. . . . .
holding the sprocket stationary 11$11"10 ....
method described previously. Remo"ve
test indicator and the camsflaft IocIcng IOCt
15 Tum the crankshaft through two COl...,
turns in the normal direction of rO'latoon
check that when the centre of the Ior"ogev.
of the belt is gripped between f"'98" . . .
thumb it can only just be twisted t:tvCIIqt
18 If the belt appears to be 100 SI;ad! ar
tight. set the engine at the TOe posttlCl'l
described previOusly and repeat \tie co' .....
tensioning prOC9dure.
Caution; The above procedure ~..,
as a rough guide to setting the bell
tension. The tension must be checII;~
accurately by 8 Fiat dealer using tIM
specialised checking equipment sf tt..
earliest opportunity.
17 Where applicable. refit the ogl"l't.oOin
mounting bracket to the cyll~ heed
secure with the bolt and nuts l.gntIIiW
securely. Reconnect the HT leads !WId" ~
wiring connectors.
18 Refit the timing belt covers. !he ..."""....
pulley, auxiliary drivebelt. spat\< plugs arcs
air cleaner assembly. Adjust the tensiDf'l aI
auxiliary drivebelt as descnbed ... cr.,.. 1
19 Refit the front wheel and lower' IN c:w
the ground

!tIII!'_

5.12 Using right-angled circUp QIIera. . .
the tensloner pulley to tully t~ . .
timing belt

SOHC (8-valve) engine in-car repair procedures 2A-7

Timing belt tens/oner

the specified torque while holding the
camshaft stationary using the method
described previously. On all other engines, the
retaining bolt Is tightened during the timing
belt refitting procedure.
17 Refit the timing belt as described In
Section 5.

Removal

Crankshaft sprocket

1 Set the engine at TDG for No 1 piston as
described in Section 2.
2 Loosen the nut on the timing belt tensionef
and move the teosioner pulley away from the
belt. Keep the bett engaged with the
sprockets using a cable-tie or string.
3 Completely unscrew the nut and slide the
tensioner off the mounting stud.

Removal

6 Timing belt tensioner and
sprockets - removal,
inspection and refitting

~
~

~

Inspection
4 Wipe the tensloner clean but do not use
solvents that may cootaminale the bearings.
Spin the lensionef pulley on Its hub by hand.
Stiff movement or excessive freeplay is an
indication of severe wear, the tenslonef is not
a serviceable component, and should be
renewed.

Refitting
5 Slide the tensloner pulley over the mounting
stud and frt the retaining nut.
6 Check and adjust the tension of the timing
belt as described in Section 5.
7 Where applicable, refit the ignition coli
mounting bracket to the cylinder head and
secure with the bolt and nuts tightened
securely. Reconnect the HT leads and the IT
wiring COflnectors.
8 Refit the timing belt covers, the crankshaft
punay, auxiliary drivebelt, sparl< plugs and the
air cleaner assembly. Adjust the tension of the
auxiliary drivebelt as described In Chapter 1.
9 Refit the front wheel and lower the car to
the ground.

18 Remove the timing belt as described In
Section 5.
19 To prevent crankshaft rolation whilst the
sprockel retaining bolt is being slackened, the
flywheel ring gear must be locked using a
suitable tool made Irom steel angle (see Tool
Tip). Remove the cover plate from the base 01
the transmission bell housing and bott the tool
to the 10W9f bolt hole in the bellhouslng Hange
so it engages with the ring gear teeth.
20 Using a suitable socket and extension
bar, unscrew the crankshaft sprocket
retaining bolt and slide the sprocket off the
end of the crankshaft.

Inspection
21 With the sprocket removed , examine the
crankshaft 011 seal for signs of leaking. Jf
necessary, refer to Section 9 and renew It.
22 Chec+< lhe sprocket teeth lor damage.
23 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting
24 Slide the sprocket onto the crankshaft
making sure the Integral key engages with the
slot on the end 01 the crankshaft. Refit the
retaining bolt and tighten it to the specified
torque. Hold the crankshaft statfonary while
the bolt Is tightened using the method
described in paragraph 19.
25 Refit the timing belt as described In
Section 5.

Camshaft sprocket
Removal
10 Remove the timing belt as described in
Section 5.
11 Slacken the camshaft sprocket retaining
bott while holding the sprocket stationary with
a suitable tool (see Tool TIp In Section 5).
12 Unscrew and remove the retaining bolt
and washer, then slide the sprocket from the
and of the camshaft.

Inspection
13 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. If
necessary, refer to Section 8 and renew It.
14 Check the sprocket teeth for damage.
15 Wipe clean the sprocket and camshaft
mating surfaces.

Refitting
16 Locale the sprocket on the end of the
camshaft, then relit the boh and washer. On
engines outside the range 6.800.001 to
7.000.000 (see Section 2). tighten the bolt to

7 Camshaft coverremoval and refitting

Removal
1 Remove Ihe air cleaner assembly as
described In Chapter 4A.
2 Disconnect the wiring connector Irom the
camshaft position sensor located at the timing
belt end of the camshaft COV9f.
3 Disconnect the accelerator Inner cable end
from the throttle cam and withdraw the ouler
cable from the grommet on the mounting
bracket.
4 Disconnect the crankcase emission system
hose from the outlet stub on the camshaft
cover.
5 Release the clips and disconnect the fuel
injector wiring duct from the slots on the
camshaft cover.
6 Undo the timing belt upper cover retaining

A flywheel ring gear locking tool can be
made from a short strip of steel bent to
fonn a right-angle. Cut a slot in the
upper part and bend thIs pert up to
engage with the ring gear teeth. File
the «Iges to fonn a tooth profile. Orilla
hole In the Iowar part to enable the tool
to be bolted to the bel/housing flange.
bolt at the rear of the camshaft cover, and the
upper retaining bolt at the front.
7 Progressively unscrew the mounting bolts
from the top 01 the camshaft cover and lift off
the cover - note the location 01 any supports
on the bolts. If it sticks, do not attempt to
lev« it off - instead free It by wor1ling arooflCl
the cover and tapping it lightly with a soft·
faced mallet.
8 Recover the camshaft cover gasket.
Inspect the gasket carelully, and renew it if
damage Of deterioration Is evident.
9 Clean the mating surfaces of the cylinder
head and camshaft cover thoroughly,
remoVIng all traces of oil and old gasket - take
care to avoid damaging the surfaces as yOtJ
do this.

Refitting
10 Locate a new gasket on the camshaft
cover and make sure it Is correctly seated
(s_ Illustration).
11 Lower the cover onto the cylinder head,
making sure the gasket is not displaced.
12 Insert the cover retaining bolts and tighten
them progressively to the specified torque.
13 The remainder of refitting Is the reverse
sequence to removal.

7.10 Ensure that the gaflket Is correctly
seated In the camshaft cover groove

2A- S SOHC (S-valve) engine in-car repair procedures

9.2 Carefully prise the crankshaft righthand oil seal from the oil pump casing

8 Camshaft oil seal - renewal

1 Remove the timing belt and camshaft
sptocket as described in Sections 5 and 6.
2 Punch or drill a small hole In the oil seal.
Screw a self-tapping screw into the hole, and
pull on the screws with pliers to extract the

.

~.

3 Clean the seal housing, and polish off any

bUrrs or raised edges, which may have
caused the seal to fail in the first place.
4 Lubricate the lips of the new seal with clean
engine oil. and drive It into position until it
seats on its locating shoulder. Use a suitable
tubular drift, such as a socket, which bears
only on the hard out9f edge of the seal. Take
care not to damage the seal lips during frtting.
Note that the seal tips should face Inwards.
5 Refit the camshaft sprocket and timing belt
as described in Sections 6 and 5.

9 Crankshaft oil seals renewal

R;ght·hand side 011 seal
1 The front oil seal is located In the oil pump
casing on the front of the Cf8flkshaft. Remove
the bnvng belt as described In Section 5 and the
crankshaft sprocket as cIescribed In Section 6.
2 Using a small screwdriver. carefully prise

9.4 L.ocate the new oil seal on the oil pump
casing with the sealing lips facing inwards

9,5 Using a suitable tubular drift, dme eoil seal squarely Into the caSlf'li

the oil seal from the 011 pump casing, taking
care not to damage the surface of the
crankshaft (see illustration).
3 Clean the seating in the housing and the
surface 01 the crankshaft. To prevent damage
to the new oil seal as it is being fitted, wrap
some adhesive tape around the end of the
crankshaft and lightly oil it.
4 Lubricate the oil seal lip with clean engine
oil then offer it up 10 the oil pump casing.
Ensure that the sealing lip is facing inwards
(see illustration).
5 Using a suitable tubular drift, drive the 011
seal squarely into the casing (see
Illustration). Remove the adhesive tape.
6 Refit the crankshaft sprocket and timing
belt as described In Sections 6 and 5.

carefully locate it OV9f the crankshaft
making sure that it Is the COfTect way rt11 Progressively tap the oil seal
housing keepir'lg it square to prevent dis;
A block of wood is useful for this purpoeI
12 Refit the flywheel with refereno I
Section 12.

Left·hand side 011 seal
Note: The following paragraphs describe
renewal of the oil seal leaving the housing in
position. Refer to Chapter 2C for detailS of
removing the housing.

10 Camshaft and followersremoval, inspection and
refitting

:t-.
~

Removal
1 Remove the timing belt and
sprocket as described In Sections 5 ana
2 Remove the camshaft cover as desco
Section 7.
3 If not already done as part of the timing
removal procedure, identify the spark P'.IQI
leads at their Ignition coil connectlOl'lS.
disconnect the leads from the two COIls
disconnect the l T wiring connector from
coil.
4 Undo the retainir'lg bolt, and the upper
lower retaining nuts, and remove the
coils, complete with mounting bracllet
the end of the cylinder head.
5 Mark the positions 01 the camshaft
caps, numbering them from the lim - I

7 Remove the flywheel as described in
Section 12.
8 Using a suitable hooked instrument,
remove the oil seal from the oil seal housing,
taking care not to damage the surface of the
crankshaft.
9 Clean the seating in the housing and the
surface of Ihe crankshaft. Check the
crankshaft for burrs which may damage the
sealing lip of the new seal, and if necessary
use a fine file to remove them.
10 Dip the new seal in clean engine oil and

6 Unbolt and remove the lubrlcallon
(prise the oil feed stub out with a ~
Unscrew the remainir'lg bolts and take "Ill
bearing caps (see illustrations).

10.6b ... and remove the lubrication pipe
from the bearing caps

10.6c When removing the camshaft
bearing caps, note the position of the klt>t
and short locating dowels

ond.

,
10.68 Prise out the feed stub of the
camshaft lubrication pipe .••

SOHC (8-valve) eng ine in-car repair procedures 2A. 9
1 Uft the camshaft carefully from the cylinder
"68d. cheCking that the valve clearance shims
aOd cam followers are not withdrawn by the
adhesion of the oil. Recover the oil seal from
the end of the camshaft.
8 Remove the shims and cam followers, but
~eep them in their originally fitted order.

Inspection
9 Inspect the camshaft lor wear on the

19 Refrt the camshaft sprocket and timing
bell as described In Sections 6 and S.
20 Check and II necessary adjust Ihe valve
clearances as described In Chapter 1. then
refit the camshaft cover as described In
Section 7.

11 Cytinder head removal and refitting

surfaces of the lobes and Journals. Normally
their surfaces should be smooth and have a

• the

dull shine; look for scoring and pitting.
Accelerated wear wltl occur once the
hardened exterior 01 the camshaft has been
damaged.

to E)(smine the bearing cap and journal
surfaces for signs of wear.
11 To measure the camshaft endfloat,
temporarily refit the camshaft then push the
camshaft to one end of the cylinder head as
far as it will travel. Attach a dial test Indicator
to the cylinder head and zero it, then push the
camshaft as far as it will go to the other end of

ft

the cylinder head and record Ihe gauge
reading. Verify the reading by pushing Ihe
camshaft back 10 its original posilion and
checking thai the gauge Indicales zero again.
12 Where the camshaft and bearings are
worn eKcessively, consider renewing Ihe
complete cylinder head. together with
camshaft and cam followers. A reconditioned
head may be available from engine ovemaul
specialists.

Refitting
13 Lubricate the cam followers and locate

.

~.

"

them In their correct positions in the cylinder
head. Locate the shims in the cam followers
making sure they are In their original
positions.
14 Lubricate the Journals then locate the
camshaft In the cylinder head with the cam
lobes of No 1 cylinder facing upwards ~e, No
1 piston at TOG).
1 S Refit the bearing caps in their correct
positions lhen locate the lubrication pipe over
the bearing caps. Press In the oil feed stub
then refit the bearing cap retaining bolts.
Progressively tighten Ihe bolts 10 II'Ie specified
torque.
16 Lubricate the lips of the new seal with
clean engine oil. and drive it into posIt\on until
It sealS on its locating Shoulder. Use a suitable
tubular drift, such as a socket. which bears
ooly on the hard outer edge of the seal. Take
care not to damage the seal lips during fitting.
Nole that the seal lips should face inwards.
17 Check the condition of the sealing O-ring
on the Ignition coil mounting bracket and
renew the seal if necessary.
18 Unless the ignition coil mounting bracket
was removed as part of the liming belt
removal procedure, it can be refitted at this
stage. Locale the bracket on the cylinder
head and secure with the bolt and nuts
tightened securely. Reconnect the HT leads
and the LT wiring connectors.

Removal
1 Disconnect the battery negative terminal
(refer to Dlsconnecflng the battery in the
Reference Chapter).
2 Drain the cooling system as described In
Chapter 1.
3 Remove Ihe inlet and exhaust manifolds as
described in Chapler 4A.
4 Remove the timing belt as described In
Section 5.
S Remova the camshaft cover as described In
Section 7.
6 Disconnecl the radiator hose from the
thermostat housing on the left-hand eod of
the cylinder head.
7 If nol already done, disconnect the LT
wiring connectors at the ignition coils.
S Unscrew the cylinder head bolts half a tum
al a tim& in Ihe reverse order to that specified
fO( tightening (see Illustration 11.21). When
the bolts are free, remove them wilh their
washers.
9 Uft the cylinder head from the block. If it Is
stuck tight Insen pieces of wood Into the
exhaust or Inlet pons, and use them as levers
to rock Ihe head off the block. On no account
drive leVers Inlo the gasket joint. nor attempt
to tap the head Sideways, as It is located on
positioning dowels.
10 Remove and discard the cylinder head
gasket.
11 The cyUocIer head can be dismantled as
described In Chapter 2C after removing the
camshaft and cam followers as described In
Section 10.

Preparation f or refitting
12 The mating laces of the cylinder head and
cylinder block must be perfectJy clean before
refittmg the head. Use a hard plaslic or
wooden scraper to remove all traces of gasket
and carbon; also clean the piston crowns.
Take particular care when cleaning the piston
crowns as the soft aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oil and water passages this is particularly Importanl for the lubrication
system, as carbon could block the 011 supply
to the engine's components. Using adhesive
tape and paper, seal the water. oil and bolt
holes in the cylinder block. To prevent C8Iboo
entering the gap between the pistons and
bores. smear a little grease in the gap. After
cleaning each piston. use a small brush to
remove all traces of grease and carbon from

the gap. then wipe away the remainder with a
clean rag. Clean alf the pistons in the same
way.
13 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If sllght, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check It for distortion.
Refer to Part C of this Chapter if necessary.
14 Check the condition of the cylinder head
bolts, and particularly their threads, whenevtlf
they are removed. Wash the bolts in a suitable
solVent. and wipe them dry. Check each boll
for any sign of visible wear or damage,
renewing them If necessary. Although Flat do
not specify that the bolts must be renewed. It
is strongly recommended that the bolts
should be renewed as a complete set
whenever they are distUrbed.
15 Refit the camshaft and followers as
described In Section 10, then adjust the valve
clearances as described In Chapter 1 before
refitting the cylinder head 10 the block.

Refitti ng
16 Before refitting the assembled cylinder
head, make sure that the head and block
mating surfaces are perfectly clean, and thai
the bolt holes in the cylinder block have been
mopped out to clear any 00.
17 Refemog to Section 2. make sure thai the
crankshaft and camshaft are stlll set at Ihelr
correct TOG positions and, where applicable,
the camshaft Is locked in the correct position
using the special tool.
18 The new gasket should not be removed
from its nylon cx:Ner until required for use. Fit
the gasket dry, and make sure that the maUng
surfaces on the head and block are perfectly
clean.
19 Place the gasket on the cylinder block so
that the word ALTO can be read from above
(see illustration).
20 Lower the cylinder head onto the block so
that it locates on the positioning dowels.
21 The cylinder head bolt threads must be
clean and lightly lubricated. Screw the bolts in
finger-tight then working progressively and In

11.19 Place the cyfinder head gasket on
the block so that the word ALTO can be
read from above

2A-1Q SOHC (B-valve) engine in-car repair procedures
Refitting
6 Clean the mating surfaces of the flywheel
and crankshaft. Remove any remaining locking
compound from the threads of the crankshaft
holes, using the COfl'9CI-slze tap, if available.

......

If a suitable tap is not
_
available, cut two slots down
the threads of one of the old
bolts with a hacksaw, and
use the bolt to remove the locking
compound from the threads.

~
HINT

11.21 Cylinder head bolt tightening
sequence
the sequence shown, tighten all the cylinder
head bolls to the Stage 1 torque setting given
in the Specifications, using a torque wrench
and a suitable socket (see illustration). With
all the bolts tightened to their $tage 1 setting,
working again in the specified sequence, first
angle-tighten the bolts through the specified
Stage 2 angle, then again through the Stage 3
angle, using a socket and extension bar. It is
recommended that an angle-measuring
gauge is used during this stage of tightening,
to ensure accuracy.
22 Refit the inlet and exhaust manifolds as
described in Chapter 4A.
23 Refrt the camshaft cover as described in
Section 7.
24 Refit the timing belt as described in
Section 5.
25 Reconnect the LT wiring connectors at
the Ignition COils.
26 Reconnect the battery then fill and bleed
the cooling system as described In Chapter 1.

12 Flywheel- removal,
inspection and refitting

Removal

~
~

'"

1 Remove the transmission as described in
Chapter 7A, then remove the clutch assembly
as described in Chapter 6.
2 The flywheel must now be held stationary
while the bolts are loosened. A home-made
locking tool may be fabricated from a piece of
scrap metal and used to lock the ring gear
(see To ol Tip in Section 6). Bolt the tool to
one 01 the transmission bellhO\Jsing mounting
bolt holes on the cylinder block.
3 Mark the position of the flywheel with
respect to the crankshaft using a dab of paint.
Unscrew and remove the mounting bolts
together with the spacer plate, then lift off the
flywheel. Discard the flywheel bolts; new ones
must be used on refitting.

7 If the new retaining bolts are not supplied
with their threads already precoated, apply a
suitable thread-locking compound to the
threads of each bolt.
8 Offer up the flywheel to the crankshaft,
using the alignment marks made during
removal, and lit the new retaining bolts
together with the spacer plate.
9 Lock the flywheel using the method
employed on removal, and tighten the
retaining bolls to the specified torque.
10 Refit the clutch as described in Chapter 6,
and the transmission as described in Chapter 7A.

13 Engine mountings -

inspection and renewal

expected, even from new components,
excessive wear should be obvioUS. If excessive
free play is found, check first that the lasteners
are correctly secured, then renew any worn
components as described below.

Renewal
Right~hand

mounting

5 Place a trolley jack beneath the right-hand
Side of the engine, With a block of wood on
the jack head. Raise the Jack until it is
supporting the weight of the engine.
6 Undo the three nuts securing the engine
mounting to the body and the four nuts
securing the mounting upper bracket to the
lower bracket on the engine (see illustration).
Uft the mountirlQ and upper bracket assembly
off the studs and remove it from the car.
7 Undo the nut, wit hdraw the through-bolt
and separate the mounting from the upper
engine bracket.
S Attach the new mounting to the upper
engine bracket and secure with the nut and
through-bolt. Do not fully tighten the nut at
this stage.
9 Locate the mounting assembly on the body
and lower engine bracket, refit the nuts and
tighten them to the specified torque.
10 Securely tighten the through-bolt and nut
securing the mounting to the upper engine
bracket, then remove the trolley jack.
Left~hand

1 Firmly apply the hand brake, then Jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Check the mounting rubbers to see if they
are cracked, hardened or separated Irom the
metal at any point; renew the mounting [f any
such damage or deterioration is evident.
3 Check that all the mountirlQ'S fasteners are
securely tightened; use a torque wrench to
check if possible.
4 Using a large screwdriver or a crowbar,
check for wear in the mounting by carefully
levering against it to check for free play. Where
this is not possible enlist the aid of an assistant
to move the engineJtransmission back-andforth, or from side-to-side, while you watch the
mounting. While some free play is to be

13.6 Right-hand engine mounting
retaining nuts

13.13 Left-hand engine mounting upper
retaining bolts (A) and centre retaining nut (8)

Inspection
4 If the flywheel's clutch mating surface is
deeply scored, cracked or otherwise
damaged, the flywheel must be renewed.
However, it may be possible to have it
surface-ground; seek the advice of a Fiat
dealer or engine reconditioning specialist.
5 If the ring gear Is badly wom or has missing
teeth, the flywheel must be renewed.

.

or

mounting

t 1 Remove the battery and battery tray as
described in Chapter SA.
12 Place a trolley Jack beneath the
transmission, with a block of wood on the jack
head. Raise the jack until it is supporting the
weight of the engifl9!transmlsslon.
13 Unscrew the bolts securing the left-hand
mounting to the body (see illustration).
14 Unscrew the nut securing the mounting to
the transmission bracket and lift the mounting
off the transmission bracket stud.
15 Locate the new mounting In the
transmission bracket, refit the nut and tighten
it to the specified torque.
16 Refit the mounting-to-body bolts and
tighten the boits to the specified torque.
17 Remove the trolley jack, then refit the
battery tray and battery as described in
Chapter 5A

Inspection

•

I

•

SOHC

••
•

13.20 Rear engine mounting retaining
bolts (arrowed)

Rear mounting
18 FIrmly apply the handbnike, then Jack up
!he front of the car and support it securely on
axle stands (see Jacking tmd vehicle support).
19 Temporarily support the weight of the

enginaltransmission using a trolley jack.
20 WOf'king beneath the vehicle, unscrew the
bolt securing the rear mounting assembly to
the subframe (see Illustration).
21 Unbolt the rear mounting assembly from
the transmission and withdraw from under the

vehicle.
22 Fitting the new mounting Is a reversal of
the removal procedure, ensuring that all
mounting bolts are tightened to the specified

torque.

14 Sumpremoval and refitting

Removal

•

1 firmly apply the handbrake, then Jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle supporf),
Drain the engine oil as described in Chapter 1.
2 Remove the exhaust manifold as described
in Chapter 4A.
3 Unbolt and remove the cover plate from the
base of the transmission belitlOusing.
4 Unscrew the sump securing bolts and nuts
then cut through as much of the pnt sealant

15.9 Using an impact screwdriver to rel1'lCW9
the 011 pump rear cover plate screws

(8~valve)
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15.8a Removing the oil pump pressure

15.8b au pump pressure relief valve

relief valve k_per plate

components

as possible using a sharp knife. Pull the sump
downwards to release it from the remaining
sealant and remove it from under the cat.
5 Thoroughly clean the sump and the cylinder
block mating surfaces ensuring that all traces
of old sealant are removed.

oil pressure switch on the side of the pump
casing.
6 Undo the oil pump retaining bolts, noting
the location of the longer bolt, and withdraw
the pump assembly from the front of the
engine. Recover the gasket.

Refitting

Inspection

6 Apply 8 3.0 mm bead of RTV silicone
sealant to the sump flange, then locate the
sump in position. Refit the retaining bolts and
nuts and tighten to the specified torque.
7 Refit the cover plate to the transmission
bellhouslng and tighten the retaining bolts
securely.
8 Refit the exhaust manifold as described In
Chapter 4A.
9 Lower the car to the ground and fill the
engine with oil as described In Chapter 1.

1 Remove the timing belt and crankshaft
sprocket as described In Sections 5 and 6.
2 Oraln the engine oil and remove the oil filter
as described in Chapter 1.
3 Remove the sump as described in Section 14.
4 Remove the coolant pump as described In
Chapter 3.
5 Disconnect the wiring connector from the

7 Wittl the pump on the bench, undo the two
bolts and remove the pick-up tube. Using a
small screwdriver or similar tool, hooI(. out the
pick-Up tube sealing O-ring from the pump
body.
8 The pressure relief valve components can
be removed for examination by depressing
the spring and pulling out the keeper plate
(see illustrations).
9 If pump wear Is suspected, check the rotors
in the following way. Extract the fixing screws
and remove the rear cover plate. The screws
are very tight, and will probably require the
use of an Impact screwdriver (see
illustration).
10 Inspect the pump rotors, pump casing
and cover lor any signs of wear or damage. If
satisfactory, refit the rotors to the pump
casing ensuring that the orientation mar1<s are
facing upwards.
11 Check the clearance between the outer
rotor and the pump casing using feeler
blades. Check the rotor endfioat by placing a
straight-edge across the pump casing, and
checking the gap between the straight-edge
and rotor face (see illustratlons)_ If the

15.11 a Measuring the oil pump outer

15.11b Measuring oil pump rotorendfloat

15 Oil pump and pick~up tube -

removal, inspection and
refrtting

~
~

~

Removal

rotor-Io-pump casing clearance
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15.158 Removing the 011 pump oil seal

clearances are outside the specified
tolerance, renew the oil pump complete.
12 If the pump Is unworn, lubricate the rotors
with clean engIne oil then place the cover
plate In position. Apply thread locking
compound to the retaining screws and tighten
the screws securely.
13 Locate a new O-ring in the pump casing
then relit the pick-up tube. Secure the tube
with the two bolts tightened securely.
14 Lubricate the pressure relief valve
components then refit the valve, spring and
end cap, securing the assembly with the
keeper plate.

15.15b Using a socket to tit a new 01l8eal to the 011 pump

15 lever out the crankshaft oil seal and drive
a new one squarely into the oil pump casing
(see illustrations). Lubricate the oil seal lips
with clean engine oil.
16 Prior to refitting, prime the pump by
pouring clean engine oil into its intet duct,
while at the same time turning the oil pump
inner rotor.

Refitting
17 Ensure that the oil pump and cylinder
block mating faces are clean, Ihen place a
new gasket on the pump casing. Retain the

gasket in position by inserting two of the
pump retaining bohs.
18 Locate the pump on the cylinder block,
insert the retaining bolts and tighten them
progressively to the specified torque.
19 Refit the coolant pump as described In
Chapter 3.
20 Refit the sump as described in Section 14.
21 Refit the crankshaft sprocket and timing
belt as described in Sections 6 and 5.
22 Reconnect the oil pressure switch wiring
connector.
23 Fit a new oil filter then fill the engine with
oil and coolant as described in Chapter 1.
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General
Engine code' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . .
Bore
. . . . . . . . . •. . . . . . . . . . . . . . . • . . •. . •. . •. . . . . . . . . .
Stroke . . . . . . . . . . . . . • . . . . . . . . . . . . • . . •. . •. . • . . • . . .

capacity ............................. • .. •.. •.............

188 AS.OOO
70.80 mm
78.86 mm
1242 cc
10.6:1

ComPl'ession ratio ..................•.. . . . . . ...............
Firing order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1-3--4--2
No 1 cylinder location
. . . . . . . . . . . . . . . . . . Timing belt end of engine
TIming belt tension . . .
................................
See text
• Note: See 'Vehicle identifica tion' for the location of the code marking on the engine.

Camshaft
Drive ............. . .................. .... .. . ............
No 01 bearings ...................... . ... .. ...............
Camshaft bearing joumal diameters:
No 1 bearing
. . .. . . .. . .. .
. . .. . .... ... .. . ...
No 2 bearing . . ........................ ... .... .. ........
No 3 bearing ....................... . .. . ................
Camshaft bearing joumal running clearance . . ...... •. . .. .. .....
.. . .... ...... ..
Camshaft endfloat ...

.
.
.
.
.
.

Toothed belt

3
35.000 to 35.015 mm
48.0001048.015 mm
49.000 to 49.015 mm
0.030 to 0.070 mm
0.15 100.34 mm

Cylinder head extension
Camshaft bearing diameters:
No 1 bearing. . . . . . . . . . . . . . . . . . . • . . • .
. ...... . . . . . . . .
No 2 bearing
. . . . . .. . . . . . .. . . • . . •. . . . . . . . . .. .. .
No 3 bearing
.. ..... . .. .. .. .. .. .
.. . .. . ..
Cam follower (tappet) type . .
. . .. . .. . . . . . .. .
. ..... . .... .
Cam follower (tappet) diameter ............ ..... . . . . .. . ...... .
Cam folloW9f' (tappet) bore diameter in cylinder head extension ..... .
Cam follower (tappet) running clearance
.. ... . . .. ............ .

35.045 to 35.070 mm
48.04510 48.070 mm
49.045 to 49.070 mm
Hydraulic
28.353 to 28.370 mm
28.400 to 28.421 mm
0.046 to 0.051 mm

Lubrication system
Oil pump type . . ... .. . . .......... . .
Outer rotor-te-casing clearance
Aotor endftoat ......... . ... .

Bi-rotor driven from front of crankshaft
0.100100.210mm
0.025 to 0.070 mm

"'Very_

""""'" "" """",!lOY

~

~

~
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Torque wrench settings
Big-end bearing cap bolts:
Stage 1 .................
. ............ .
Stage 2 ................
. .................. .
camshaft drivegear bolts
.......... , ....... .
Camshaft sprocket bolt ..
. ....................... .
Cranksheft
seal housing bolts ....................... .
Crankshaft pulley bolts ........................... .
Crankshaft sprocket centre bott:
Stage 1 ............ .
Stage 2 ........... .
Cylinder head bolts:
Stage 1
. ... .. . . . .. . . . . . . .
. ,. . ... .
Stage 2 .....
.............
.,......
Stage 3 .........
..............
........
Cylinder head extension to cylinder head .......................
Engineltransmission attachment bolts. . . . . . . . . . . . . . . . . . . . . . . . . .
Engineltransmission mountings:
Left hand mounting-to-body bolts ............. . ........... .
Left-hand mounting bracket-to-transmission bolts ............. .
Left-hand mounting centre nut . . . . . . . . . .. . .. .
Rear mounting-to-subframe bolt ... ..........
. .......... .
. ......... .
Aear mounting-to-transmission bolVnut . .
Alght-hand mounting lower bracket-to-cylinder head bolts ....... .
Right-hand mounting upper bracket-to-Iower bracket nuts ...•....
Right-hand mounting-to-body nuts ......................... .
Exhaust manifold-to-cylinder head nuts. . . . .................. .
Flywheelldriveplate bolts' ........................... .
Lower crankcase-to-cylirn:ler block bolts":
Stage 1 .....
........
. .............. .
Stage 2 ..........
. . .. . ... . . .. .
. .. , ... .
Oil pump retaining bolts
....................... , .. , .
Sump nutslbolts . . . . . .
. . . . . . . . . . . . . . .. . ... .
TIming belt tensioner nut
. . . . . . . . . . . . . .. . ............. .
• Use new bolts.

0"

Nm

Ibfft

20

15

Angle-tighten a further 40"

120
120
10
22

89
89
7
16

20

15

Angie-tighten a further 90"

30

22

Angle-tighten a further 90"
Angle-Ughten a further 90"

15

11

80

59

25
5<l
90
120

18
37
66
89

80

59

22
50

,.

44

37
33
18
32

20

15

45
25

Angle-tighten a further 900

10

7

10
25

7
18

" At the time of writing there was conflicting information from the manufacturer concerning the lower crankcase retaining bolt torque setting. As it
to continn the Validity 01 the fIgUres given here, consult a Fiat dealer for latest information.

was not possible

1 General information

Using this Chapter
This Part of Chapter 2 Is devoted to in-car
repair procedures for the DOHC (16-valve)
engines. Similar information covering the SOHC
(8-valve) engines wiD be found in Part A of this
Chapter. Part C covers the removal of the
engine/transmission as a unit, and describes the
engil'l6 dismantling and overhaul procedures.
In Parts A and B, the assumption Is made
that the engine is installed in the cat, with all
anci!larles connected. If the engine has been
removed for overhaUl. the preliminary
dismantling information which precedes each
operation may be ignored.

Engine description
The engine covered in thIS Part of Chapter 2
is a water-cooled, double overhead camshaft
(DOHC), in-line four-cylinder unit, with cast
Iron cylinder block and aluminium-alloy
cylinder head. The engine is mounted
transversely at the front of the car, with the
transmission botted to the left·hand end .
The cylinder head houses the eight inlet and
eight exhaust valves, which are closed by
single coil springs, and which run in guides
pressed into the cylinder head. The two
camshafts are housed in a cylinder head
extension which is bolted to the top of the
cylinder head. The exhaust camshaft is driven
by a toothed timing belt and in tum drives the
inlet camshaft via a pair of gears located at the
left-hand end of the cylinder head extenSion.
The camshafts actuate the valves directly via
self-adjusting hydraulic cam followers
mounted in the cylinder head extension.

The crankshaft is supported by five main
bearings. and endfloat is controlled by a
thrust bearing fitted to the upper section o f
the centre main bearing.
Engine coolant Is circulated by a pump,
driven by the timing belt. For details of the
cooling system, refer to Chapter 3.
Lubricant Is circulated under pressure by a
pump, driven from the front of the crankshaft.
Oil is drawn from the sump through a strainer,
and then forced through an ex ternallymounted, renewable screw-on filter. From
there, it is distributed to the cylinder head and
cylin der head extension, where it lubricates
the camshaft journals and cam followers, and
also to the crankcase, where it lubricates the
main bearings, connecting rod big and smallends. gudgeon pins and cylinder bores. Oil
iets are fitted to the base of each cylinder bore
- th ese spray oil onto the und erside of the
pistons. to impl'"ove cooling.
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Operations with engine in car
The following wOl'k can be carried out with
~ engine in the car:

aJ

Compression pressure - testing.
oj Timing belt covers - removal and refitting.
c) Timing belt - removal, refitting and
adjustment.
dJ Timing belt tensioner and sprockets removal and refitting.
e) Cylinder head extension - removal and
refitting.
fJ Gamshaft and cam followers - removal
and refitting.

g)
h)
I)
j)
k)

Cylinder hesd - removal and refitting.
Csmshaft 011 seal - renewal.
Crankshaft oil saaJs - renewal.
Sump - removal and refitting.
Oil pump and pick-up tube assemblyremoval, inspection and refitting.
/) F!ywheelldriv&plate - removal, inspection
and refitting.
m) Engine mountings - inspection and
renewal.

Note: Many of the procedures in this Chapter
entail the use of numerous special tools,
Where possible, suitable a/tematlves are

2.2a Arrangement of Flat specIal tools for setting the piston position and locking the
camshafts

described with details of their fabrication.
Before starting any operations on the engina,
read through the entire procedure first to
familiarise yourself with the wort involved,
tools to be obtained and new parts that may

be nBCeSSSIY.

2 Engine assembly/valve
timing holes - general
information and usage
Note: Do not attempt to rotate the engine
whilst the camshafts are locked in position. If
the engina is to be left in this state for a long
period of time, it is a good idea to place
suitable wamlng notices Inside the car, and in
the engine compartment. This will reduce the
possibility of the engine baing accidentally
cranlt:ad on the starter motor, which is likely to
causa damage with the locking tools In place.
1 To accurately set the valve timing for aU
operations requiring removal and refitting of
the timing bett. timing holes are drilled In the
camshafts and cylinder head extension. The
holes are used in conjunction with camshaft
locking tools and crankshaft posltiomng rods
to lock the camshafts wheo all the pistons are
positioned at the mid-point of their stroke.
This arrangement prevents the poSSibility of
the valves contacting the pistons when
refitting the cylinder head or timing belt, and
also ensures that the correct valve timing can
be obtained. The design 01 the engine Is such
that there are no conventional timing marks
on the crankshaft or camshaft sprockets to
indicate the normal TOC position. Therefore,
lor any w()(k: on the timing belt, camshafts or
cylinder head the locking and positioning
tools must be used.
2 The special Fiat tools for setting the
camshafts and pistons consist 01 two rods
which slide In sleeves that are screwed into
No 1 and No 2 cylindBf' spark plug holes. The
rods are pushed down to contact the pistons,
and the crankshaft is then turned untit both
rods protrude from their Sleeves by the same
amount. With the crankshaft correctly set, two
camshaft locking pins are used, one for the
intet camshaft and one for the exhaust
camshaft. The pins are screwed into holes on
each side of the cylinder head e)(tension so
that they engage with slots machined In the
camshafts. The arrangement of the Fiat
special tools are shown (see illustrations),
The tool numbers are as follows:
Camshaft locking tools Tool No

1860985000
Piston positioning tool

TOOl No

1860992000
3 Although the special Flat tools are relatively

2.2b Fiat specIal tool for setting piston
position , ..

2.2c ... and locking the camshafts

Inexpensive and should be readily available
from Fiat dealers, it is possible to fabricate
suitable alternatives, with the help of a local
machine shop, as described below. Once the
tools have been made up, their usage is
described in the relevant Sections of this
Chapt8f where the tools are required.
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Sultllbl. roll pin lor

...
2.6a To make an altematlve cam shaft
locking tool ...

_. -

2.6b ... have suitable dowel rods or bolts
machined to the dimensions shown

Camshaft locking tool
4 Remove the air cleaner assembly as
described In Chapter 4A.
5 Unscrew the sealing plug from the front
face of the cylll'ldSf head extensiOn.
6 Using the sealing plug as a pattern, obtain a
length of threaded dowel rod or two suitable
bolts to screw into the sealing plug hole. With
the help of a machine shop or engineering
wof'1(s, make up the camshaft locking tools by
having the dowel rod or bolts machined (see
illustrations). Note that two will be needed,
one fO( each camshaft.

3 Compression test -

description and interpretation

~

~

'"

compression should build-up quickly In a
healthy engine; low compression on the first
stroke, followed by gradually-increasing
pressure on successive strokes, indicates
worn piston rings. A \ow compression reading
on the first stroke, which does not build-up
during successive strokes, indicates leaking
valves or a blown head gasket (a cracked
head could also be the cause).
8 If the pressure in any cylinder is very low,
carry out the following test to isolate the
cause. Introduce a teaspoonful of clean oil
into that cylinder through its spark plug hole
end repeat the test.
9 If the addition of oil temporarily Improves
the compression pt'8SSUf8, this indicates that
bore or piston wear is responsible for the
pressure loss. No Improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.
10 A low reading from two adjacent cylinders
Is almost certainty due to the head gasket
having blown between them: the pt'esence of
coolant in the engine oil will confirm this.
11 If one cytinder Is about 20 p&I'C8fItlower than
the others and the engine has a sllghlly rough
Idle, a worn camshaft lobe could be the cause.
12 On completion of the test, refit the spark
plugs and reconnect the ECU wiring
connectors.

7 To make the crankshaft selting tools, four
old spaf'1( plugs will be required, logether with
four lengths of dowel rod. The length of each
dowel rod Is not critical. but it must be long
enough to protrude about 100 mm above the
lop of the cylinder head extension when resting
on top of a piston located half-way down its
bore. What is critical, however, Is that all four
dowel rods must be elt8ctly the same length.
8 Break off the cammie uppel' section of each
plug and remove the centre electrode and
earth tip. The easiest way to do Ihis is to
mount each spark plug In a vice (after
removing the ceramic upper plug section) end
drill a hole down through the centre of the
plug. The diameter of the drill bit should be
the same as the diametSf of the dowel rod to
be used. When finished you should have four
spart\: plug bodies and four equal length dowel
rods which will slide through the centre of the
spaf'1( plugs.

1 When engine performance Is down, or il
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine's condition. If the test Is performed
regularly. it can give warning of trouble before
any other symptoms become apparent.
2 The engine must be fully warmed·up to
normal operating temperature, the battery
must be fully-charged, al'ld all the spaf'1( plugs
must be removed (Chapter 1). The aid of an
aSSistant will also be required.
3 Disable the Ignition and fuel injection
systems by disconoecting the winng multi-plug
connectors at the engine management ECU.
referring to ChaptSf 4A 10( furthe!' Information.
4 Fit a compression tester to the No 1 cylinder
spark plug hole - the type of tester which
screws into the plug Ihfead is to be preferred.
5 Have the assIstant hold the throllie wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build-up to a
maximum figure, and then stabilise. Record
the highest reading obtained.
6 Aepeat the test ()(I the remainIng cylinders,
recording the pt'essure in each.
7 All cylinders should produce very similar
pt'essures; any excessive difference indicates
the existence of a faull. Note that the

1 Disconnect the battery negative terminal
(reler to Disconnecting the battery in the
Reference Chapter).
2 Remove the air cleaner assembly as
described in ChaptSf 4A.
3 Undo the cover upper retaining bolt located
above the engine mounting, and the front
retaining bolt located behind the air cleaner
intake duct (see Illustrations).
4 Disconnect the crankshaft TDC sensor
wiring connector, then release the sensor
wiring socketlrom the clip on the liming cover
(see Illustration).

4.3a Undo the timing belt upper cover
retaining bolt ebove the engine
mounting ...

4.3b . .. and the front retaining bolt
(arrowed) located behind the elr cleaner
Intake duct

4.4 Disconnect the TDC sensor wiring
connector, then release the wiring socket
from the clip on the timing cover

Crankshaft setting tool

4 Timing belt covers removal and refitting

Removal
Upper cover
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4.5 Uft the cover upwards, slip the TOe
sensor wiring out of the groove, and

4.8 Remove the wheef arch liner centre
panel for access t o the c rankshaft pulley

4.11 Undo the retaining bolt in the c entre
of the lower timing c over .•.

10 Undo the three bolts and remove the
crankshaft polley from the sprocket.
11 Undo the retaining bolt in the centre of the
10W8f timing cover (see illustration).
12 Release the TOC sensor and 011 pressure
switch wi ring from the periphery of the cover,
and manipulate the COV8f out from under the
car (see illustration).

need to remove the timing belt again at a later
stage, should the coolant pomp fail.
4 Before carrying out this procedure, it wilt be
necessary to obtain or fabricate suitable
camshaft locking tools and piston positioning
tools as described In Section 2. T he
procedures contained In this Section depict
the use of the home-made alternative tools
described in Sectioo 2, which were fabricated
In the Haynes workshop. If the manufacturer's
tools are being used instead, the procedures
are virtually Identical. Do not attempt to
remove the tJmlng belt unless the special tools
or their alternatives are available.

remove the upper cover from the engine

Refitting
13 Refitti ng is the reverse sequence to
removal. On completion, refit and adjust the
auxiliary drivebelt as described in Chapt8f 1.
4.12 . .. release the wiring from the
periphery of the cover, and manipulate the
coyer out from under the car

5 Timing belt removal and refitting

1 The function of the timing belt is to drive the
camshafts and coolant pomp. Should the belt
slip or break in service, the valve timing wiU be
disturbed and piston·to-valve contact will
occur, resulting in serious engine damage.
2 The timing belt should be renewed at the
specified intervals (see Chapter 1) Of earlier if it is
contaminated with oil, or if it is at all noisy in
operntion (a scraping noise due to uneven wear).
3 If th e timing belt Is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant teakage), This may avoid the

5 Remove the timing belt covers as described
In Section 4.
6 Remove the Inlet manifold as described In
Chapter 4A.
7 Place a trolley jack beneath the right-hand
side of the engine, with a block of wood on
the jack head. Raise the jack until it is
supporting the weight of the engine.
8 Undo the three nuts securing the right·hand
engine mounting to the body and the four nuts
securing the mounting upper bracket to the
lower bracket 00 the engine. Uft the moonting
and Uppef bracket assembly off the studs and
remove it from the car (see Illustration).
9 Undo the six bolts and remove the right·
hand mounting lower bracket from the
cylinder head (see illustrations).

5.9a Undo the six bolts (arrowed) . _.

5.9b . _. and remove the right-hand

5 Uft the COYeI' upwards, slip the TOG sensor
wiring out of the groove, and remove the upper
cover from the engine (see Illustration).

Lower cov.r

.
OJ
~,

"

..'"'"

6 Remove the upper cover as described
previously.
7 Firmly apply the hand brake, then jack up
the fronl of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the righi-hand front roadwheel.

8 Wor1o;ing uJ'lder the right-hand wheel arch,
undo the retaining screws and remove the

wheel arch liner centre panel for access to the
crankshaft pulley (see illustration).

9 Remove the auxJliaJ)' drivebelt as descnbed
In Chapter 1.

5.8 Undo the retaining nuts and remove
the right-hand engine mounting and upper
bracket assembly

Removal

Genera/Information

mounting lower bracket from the
cylinder head
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5.12a Screw the spark plug bodies of the
home-made piston positioning tools into
each spark plug hole ...

5,12b ... place a suitable washer or
similar into the recess to keep the dowel
rod vertical ...

5.12c ••. then insert the dowel rods

10 Remove the spark plugs as described in
Chapter 1.
11 Unscrew the two sealing plugs from the
front and rear of the cylinder head extension
to enable the camshaft locking tools to be
Inserted.
12 Screw the spark plug bodies of the homemade piston positioning tools into each spark
plug hole and insert the dowel rods into each
body. To keep the dowel rods vertical, locale
a suitable washer or similar over Ihe rod and
inlo the recess al the top of the spark plug
hole. In the Haynes' workshop, an old valve
stem 011 seal housing was used but anything
similar will suffice (see illustrations).

13 Using a sockel on Ihe crankshaft sprocket
centre bolt, tum the crankshaft in the normal
direction of rotation until all four dowel rods
are protruding from the top of the cylinder
head extension by the same amount. As the
engine is tumed, two of the rods will move up
and two will move down until the position is
reached where they are all at the same height.
The best way to check this is to place a
straight·edge along the top of the rods and
tum the crankshaft very slowly until the
straight-edge contacts all four rods (see
Illustration).
14 When all four rods are at the same height,
all the pistons will be at the mid-point of their

5.13 Place a straight-edge along the top of
the rods and tum the crankshaft until the
straight-edge contacts alt four rods

5.158 Screw the camshaft locking tools
into the timing holes in the front ...

stroke. Using a screwdriver or similar inserted
into the front timing hole in the cylinder head
extension, check that the timing slot in the
exhaust camshaft is approximately aligned
with the timing hole. If Ihe camshaft slot
cannot be felt, turn the crankshaft through
one complete revolution and realign the dowel
rods using Ihe straight-edge. Check again for
the camshaft slot. Note that although the
pislons can be at the mid-point of their stroke
twice for each cycle of the engine, the
camshaft slots will only be positioned
correctly once per cycle.
15 With the pistons correctly set, it should
now be possible to screw in the camshaft
locking tools into the liming holes in the
cylinder head extension. To provide the
necessary degree of timing accuracy, the
machined end of the locking tools are a very
close fit in the slots machined in the
camshafts (see illustrations) . To allow the
tools to be screwed fully into engagement, it
may be necessary to move the crankshaft in
one direction or another very slightly untillhe
tools are lelt to engage fully.
16 Release the nut on the timing belt
tensioner 10 release the tension on the belt
(see illustration).
17 If the timing belt is to be fe-used, use
white paint or chalk to mark the direction 01
rotation on the belt (if markings do not already
exist), then slip the belt off the sprockets (see

5.15b ... and rear of the cylinder head
extension

5.15c The tools engage in the camshaft
slots when fitted (shown removed for
clarity)

5.16 Release the nut on the timing belt
tensioner ...
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5.17 ... then slip the timing belt off the
sprockets
illustration) . Note that the crankshaft must
not be rotated whilst the belt is removed.
18 Check the timing bell carefully for any signs
of UIl8V«I wear, splitting, or oil contamination.
Pay particular attention to the roots of the teeth.
Renew it if there is the slightest doubt about its
CCHldition. If the engine is undergoing an
overhaul, renew the belt as a matter of course,
regardless of its apparent condition. The cost of
a new belt is nothing compared with the cost of
repairs should the belt break in service. If signs
of oil contamination are IQI.Kld, trace the soun;e
of the 011 leak and rectify It. Wash down the
engine timing belt area and all related
components to remove all traces of oil.

Refitting
19 8efOfe refitting. thoroughly clean the
lIming belt sprockets. Check that the
tensloner pulley rotates freely, without any
sign of roughness. If necessary. renew the
tensioner pulley as described In Section 6.
20 The camshaft sprocket retaining bolt must
now be slackened to allow the sprocket 10
move as the timing belt is refitted and
tensioned. To hold the sprocket stationary
while the retaining bolt is loosei1E!d, make up a
tool and engage It with the holes in the
sprocket (see Tool Tip). With the sprocket
held, slacken the retaining bolt.
21 Check that the pistons are still correctly
positioned at the mid-point of their stroke and
that the camshafts are locked with the locking
tools.
22 Ensuring that the direction markings on
the timing belt point In the normal direction of

To make a camshaft sprocket hokJing
tool, obtain two lengths of steel strip
about 6 mm thick by 30 mm wide or
similsr, one 600 mm long, the other
2tXJ mm long (ell dimensions
approximate). Bolt ths two strips
together to fotm It forked end, leaving
the bolt slack so that the shorter strip
can pivot frHIy. At the fffld of each
'prong' of the forle, secure e bolt with 8
nut and a locknut, to act 8S the
fulcrumS; these will ffflg8f18 with the
cut-outs in the $prOCket, and should
protrude by about 30 mm,
engine rotation, engage the timing belt with
the crankshaft sprocke t first, then place It
around the coolant pump sprocket and the
camshaft sprocket. Finally slip the ben around
the tensionet' pulley.
23 Insert the jaws of a pair of right-angled
clrclip pliers (or similar) into the two holes on
the front face of the tensloner pulley (see
illustration). Rotate the pulley to tension the
belt until the belt is quite taut. Maintain the
effort applied to the tensloner pulley, then
tighten the pulley retaining nut.
24 Tighten the camshaft sprocket retaining
bolt to the specified torque while holding the
camshaft stationary using the method
described previously.
25 Remove the piston positioning tools and
camshaft locking tools and turn the
crankshaft through two complete turns in the
normal direction of rotatiOl'l.
26 Slacken the tensioner pulley retaining nut
and reposition the tensioner to align the
mobile indicator with the fixed refereoce marK

on the pulley face (see illustration). Hold the
pulley in this position and lighten lhe retaining
nut to the specified tOfque.
27 Tum the crankshaft through a further two
complete turns in t he normal direct ion of
rotation. Check that the timing is correct by
refitting the piston posflloning tools and
camshaft locking tools as described
previously.
28 When all Is correct, remove the setting
and locking tools and refit the sealir"lg plugs to
the cylinder head extension, using new O·
rings if necessary. TIghten the plugs securely.
29 Reflt the spark plugs as described In
Chapter 1.
30 Refit the engine mounting componants
and tighten the retaining bolts and nuts to the
specified torque.
31 Refit the Inlet manifold as described In
Chapter 4A, then refit the timing belt covers
as described In Section 4 of this Chapter.

6 Timing belt tensioner and
sprockets - removal and
refitting

Timing belt tensioner
Removal
1 Remove Ihe timing belt as described In
Section 5.
2 Completely unscrew the tensionsr nut and
slide the tensloner off the mounting stud.
Inspection
3 Wipe the tensloner clean but do not use
solvents that may contaminate the bearings.
Spin the tensloner pulley OIl its hub by hand.
Stiff movement or excessive free play is an
indication 01 severe wear; the tensioner is not
a serviceable component, and should be
renewed.

Refitting
4 Slide the tensloner pulley over the mounting
stud and fit the securing nut.
5 Refit the timing belt as described in Section 5.

Camshaft sprocket
Removal
6 Remove the timing belt as described in
Section 5.
7 Unscrew the bolt and slide the sprocket
from the end of the camshaft.
Inspection
8 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. II
necessary, refer to Section 7 and renew it.
9 Check the sprocket teeth for damage.
10 Wipe clean the sprocket and camshaft
mating surfaces.

5.23 Using right-angled circlip pliers, tum
the tensloner pulley to fully tension the belt

5.26 Position the tensloner so that the
mobile indicator 11) Is aligned with the
fixed reference marit (2)

Refitting
11 Locale the sprocket on the end of the
camshaft, then refit the retaining bolt finger
tight 0Il1y at this stage.
12 Refit the timing bel t as described in
Section 5.
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flywheeVdriveplate ring gear must be locked
using a suitable tool made from steel angle
(see Tool Tip), Remove the cover plate from
the base of the transmission bellhousing and
bolt the tool to the lower bolt hole in the
bellhousing flange so it engages with the ring
gear teeth.
17 Using a suitable socket and exlension
bar. unscrew the crankshaft sprocket
retaining bolt and slide the sprocket off the
end 01 the crankshaft.
H34034

A flywheel ring gear locking tool can be
made from a short strip of steel bent to
fonn a right-angle. Cut a slot in the
upper part and bend this part up to
engage with the ring gear teeth. File
the edges to form a tooth profile. Drill a
hole In the lower part to enable the tool
to be bolted to the bel/housing flange.

Inspection
18 With the sprocket removed, examine the
crankshaft oil seal for signs of leaking. II
necessary. refer to Section 8 and renew it.
19 Check the sprocket teeth for damage.
20 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting
21 Slide the sprocket onto the crankshaft

13 Remove the timing belt as described in
Section 5.
14 Remove the exhaust manifold as
described in Chapter 4A.
15 Working beneath the engine, undo the
bolts and remove the support brace linking
the transmission to the cylinder block.
16 To prevent crankshaft rotation whilst the
sprocket retaining bolt is being slackened, the

making sure the integral key engages with the
slot on the end 01 the crankshaft. Refit the
retaining bolt and tighten it to the specilied
torque, then through the specified angle. It is
recommended that an angle-measuring
gauge is used during this stage of tightening,
to ensure accuracy. Hold the crankshaft
stationary while the bolt is tightened using the
method described in paragraph 16.
22 Relit the flywheel/driveplate cover plale
and engine/transmission support brace.
23 Reft! the exhaust manifold as described in
Chapter 4A.

8.2 Carefully prise the crankshaft righthand oil seal from the oil pump casing

8.4 locale the new oil seal on the oil pump
casing with the sealing lips facing inwards

Crankshaft sprocket
Removal

24 Refit the timing belt as described in
Section 5.

7 Camshaft oil seal - renewal

~

~

"

1 Remove the timing belt and camshaft
sprocket as described in Sections 5 and 6.
2 Punch or drill a small hole in the oil seal.
Screw a self-tapping screw into the hole, and
pull on the screws with pliers to extract the seal.
3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.
4 Lubricate the lips of the new seal with clean
engine oil, and drive it inlo position until it
seats on its locating shoulder. Use a suitable
tubular drift, such as a socket. which bears
only on the hard outer edge of the seal. Take
care not to damage the seal lips during litting.
Nole that the seal lips should face inwards.
5 Refit the camshaft sprocket and timing bett
as described in Sections 6 and 5.

8 Crankshaft oil seals renewal

Right-hand side oil seal

~
~

"

1 The front oil seal is located in the oil pump
casing on the lront of the crankshaft. Remove
the timing belt as described in Section 5 and
the crankshaft sprocket as described in
Section 6.
2 Using a small screwdriver, carefully prise
the oil seal from the oil pump casing taking
care not to damage the surface of the
crankshaft (see illustration).
3 Clean the seating in the housing and the
surface of the crankshaft. To prevent damage
to the new oil seal as it is being fitted, wrap
some adhesive tape around the end of the
crankshaft and lightly oil it.
4 lubricate the oil seal lip with clean engine
011 then offer it up to the oil pump casing.
Ensure that the sealing lip is facing inwards
(see illustration).
5 Using a suitable tubular drift. drive the oil
seal squarely into the casing (see
illustration). Remove the adhesive tape.
6 Refit the crankshaft sprocket and timing
belt with reference to Sections 6 and 5.

Left-hand side oil seal

8.5 Using a suitable tubular drift, drive the
oil seal squarely into the casing

8.9 Undo the retaining bolts (arrowed) and
remove the crankshaft left-hand all seal
housing complete wtth integral oil seal

Note: The left-hand side oil seal is integral
with the oil seal housing.
7 Remove the IlywheelJdriveplate as
described in Section 12.
8 Remove the sump as described in Section 14.
9 Undo the six retaining bolls and remove the
housing complete with integral oil seal (see
illustration),
10 Clean the cylinder block mating face and
the seal contact surface on the crankshaft.
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45

52

9.3 Unscrew the protective caps covering

the cylinder head extension retaining bolts
11 Lubricate the lip 01 the new seal, then
lOCate the seal houslJ'\g on the cylinder block.
~efrt the housing retaining bolts and tighten
-~ to the specifJed torque.
12 Refit the sump as described in Section 14.
13 Refit the f1ywheelldriveplate as described
on Section 12.

9 Cylinder head extension removal and refitting

~

§

...

Removal
1 Remove the liming belt as described in

Section 5.

c
•

•
•
i

•

2 Disconnect the LT wiring connector from
the ignition coils.
3 Unscrew the protective caps covering the
.,;ylinder head extension retaining bolls (a••
illustration),
• To retain the cam followers in place as the

350
To make a cam follower reta/nlng tool, obtain two lengths of thin metal angle and cut
both to the dimensions (in mm) shown.
with ali traces 01 old gasket removed , then
locate a new gasket on the cylinder head (see
illustration).
9 Check that the pistons are stili correctly
positioned at the mid-point of their stroke and
that the camshafts are locked with the locking
tools. Locate the cam follower retaining tools In
position and carefully lower the extension
assembly over the va/ves and onto the cylinder
head. VYhen all the cam followElf'S have engaged
their respective valves, remove the tools.
10 Refit the retaining bolts and tighten them

progressively to pull the extension down onto
the cylinder head. Do this slowly and carefully
as the valve springs will be compressed
during this operation and It is essential to
keep the extension square and level as the
bolts are tightened. Once all the bolts are
initially tightened, progressively tighten them
further to the specified torque.
11 If necessary renew the O-ring seals on the
protective caps covering the cylinder head
extension retaining bolts (see Illustration).
Refit the caps and tighten them securely.

9.Se Lift the cylinder head extension
slightly and Insert the tools (shown with
cylinder head extension removed for
clarity) ...

g.6b ... then remove the cylinder head
extension

:ylinder head extension is removed, Flat
special tool No 1860988000 will be required.
This 1001 consists of two strips of suitablyslotted thin metal angle which slip between the

cylinder head eKtenslon and cylinder head
fl"lating faces as the extension Is lifted off. The
tool holds the cam followers in place In the
",)(tension allowing the assembly to be
.vlthdrawn without fouling the inlet and exhaust
valves. The tools are relatively ine)(J>eOSive and
readily available from Fiat dealers. Suitable
alternatives can be fabricated, if desired, using
Ihm metal angle strip (see Tool tip).
5 Progressively slacken and remove the bolts
:securing the cylinder head extension to the
cylinder head.
S Uft the cylinder head extension up very
slightly, keeping It square to the cylinder
head. Slip the tools in place to hold the cam
followers, then lift the extension off the
cylinder head (see illustrations). Recover the
gasket between the two assemblies.
7 Dismantling and inspection procedures fO(
the cylinder head extension and camshafts
are given in Section 10.

Refitting
8 Ensure that the mating faces of the cylinder
head and extension are thoroughly cleaned,

9.8 l.ocate a new gasket on the cylinder
head

9.11 Renew the O-ring seals on the
protective caps covering the cylinder head
extension retaining bolts
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10.3 Remove the cam followers from their
locations In the cylinder head extension

10.58 Remove the camshaft sprocket ...

12 Reconnect the ignition coli wiring
connector.
13 Refit the timing beil as described in
Section 5.

3 Remove the cam followers from their
locations in the cylinder head extension and
place them In an oil-tight compartmented box
labelled 1 to 8 ~nlet) and 1 to 8 (exhaust) (see
illustration) . Alternatively, place them Into
individual storage jars or containers suitably
marked. Fill the box or the jars with clean
engine oil until each cam follower Is just

10 Camshafts and cam

followers - removal,
inspection and refitting

~

~
~

Removal
1 Remove the cylinder head extension as
described in Section 9.
2 Piace the assembly upside-down on a
bench and lift off the cam follower retaining
tools.

remove the cover plate over th8 Inlet
camshaft

'"_.

4 Undo the camshaft sprocket retaining bolt
while holding the sprocket with a suitable tool,
as described in Section 5.
5 Remove the camshaft sprocket, then undo
the two bolts and remove the cover plate over
the inlet camshaft (see illustrations).
6 At the other end of the cyllnder head
extension, undo the nuts and remove the end

cover, complete with ignition coils. Recover
the gasket.
7 Undo the two bolts securing the camshaft
drlvegears to the iniet and exhaust camshafts
(see Illustration). The camshaft tocking tools
used In the timing belt removal procedure
(which should still be in place) are sufficient to
prevent the camshafts rotating while the gear
retaining bolts are undone. Remove the bolts
and withdraw the camshaft gears.
8 Remove the camshaft locking tools.
9 Carefully remove the inlet camshaft from
the cylinder head extension (see illustration)
Suitably mark the camshaft IN to avoid
confusion when refitting.
10 Punch or drill a small hole in the exhaust
camshaft oil seal. Screw a self-tapping screw
into the hole, and pull on the screw with pll6fS
to extract the seal (see illustration).
11 Carefully remove the exhaust camshaft
from the cylinder head extension (S8..
Illustration). Suitably mark the camshaft EX
to avoid confusion when refitting.

Inspection

10.7 Undo the two bolts securing the
cemshaft drivegears t o the Inlet and
exhaust camshafts

10.9 Carefully remove the inlet camshaft
from the cylinder head extension

12 Examine the camshaft bearing surfaces
and cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft Journals and in the cylinder head
extension. If the head extension bearing
surfaces are wom excessively, the extension
will need to be renewed. If suitable measuring
equipment is available, camshaft bearing
journal wear can be checked by direct
measurement.
13 Examine the cam follower bearing
surfaces which contact the camshaft lobes for
wear ridges and scoring. Renew any follower
on which these conditions are apparent. If a
follower bearing surface is badly scored, also
examine the corresponding lobe on the
camshaft for wear, as it is likely that both will
be worn. Renew worn components as
necessary.

Refitting
10.10 Extract the exhaust camshaft oil
seal ...

10.11 .,' then remove the exhaust
camshaft from the cylinder head extension

14 Liberally lubricate the camshaft Journals
and cylinder head extension bearings, then
locate both camshafts in poSition. Note that
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10,15 Refit the camshaft locking too ls

the exhaust camshaft is nearest to the front
lacing side of the engine.
15 Wit h the camshafts in position, rotate
-'"18m as necessary until the camshaft locking
IooIs can be re-Inserted (see illustration).
16 lubricate the lips of a new exhaust
~mshaft oil seal with clean engine all, and
Jnve it into position until it seals on its
ocaling shoulder (see illustration) . Use a
lI,Iitable tubular drift, such as a socket, which
I'I8arS only on the hard outer edge of the seal.
Take care not to damage the seal lips during
!tmg. Note that the seal lips should face
'W8I"ds.
17 Refit the Inlet camshaft drivegear and
wtaining bolt then tighten the bolt to the
.pacified torque (see Illustration).
t8 Refit the exhaust camshaft drivegear to
'& exhaust camshaft. As the gear is being

10.16 Fit a

new exhaust camshaft oil seal

10.17 Tighten the inlet camsheft driYegear
retaining bolt to the specified torque

fitted , it will be necessary to align the antibacklash Inner gear teeth using a screwdriver
to enable the teeth of both the gears to mesh
(see illustration). Refit the drivegear retaining
bolt and tighten it to the specified torque.
19 At this stage it Is advisable to check the
camshaft endfloat using a dial gauge mounted
on the cylinder head extension, with its probe
in con tact with the camshaft being checked.
Move the camshaft one way, zero the gauge,
then move the camshaft as far as it will go the
other way. Record the reading on the dial
gauge and compare the figure with that given
in the Specifications. Repeat on the other
camshaft. If elther of the readings exceeds the
tol erance given, a new cylinder head
extension will be required .
20 Locate a new gasket on the cylinder head
extension end cover, then wrap round t he

protruding tangs on the gasket to retain it in
position (see Illustrations).
21 Locate the end cover on the cytiJ"lder head
extension and secure with the ratainlng nuts
securely tightened.
22 Locate a new O-ring on the Inlet camshaft
cover plate, then apply RTV gasket sealant to
the cover plate contact face (see
illustrations). Fit the cover plate and secure
with the two bolts securely tightened.
23 Refit the camshaft sprocket and secure
with the retaining bolt tightened finger tight
only at this stage.
24 Liberally lubricate the cam followers and
place them in position in thei" respective cylinder
head extension bofes (see Illustra\k)o).
25 Locate the cam follower retaining tools in
position and refit the cylinder head extension
as described In Section 9.

10.22b . " then apply RTV gasket sealant
to the cover plate contact face

10.24 lubricate the cam followers and place
them In position in their respective bores

EX

-::
one

"'"

10.18 Refit the axhaust cam shaft
*ivegear while aligning the anti-backlash
inner gear teeth

•

-

10.228 Locate a new Coring on the Inlet
camshaft cover plate . . ,
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11 .2 Undo the upper and lower retaining
bolts and remove the ekhaust manifold
heat shield

11 Cytinder head-

removal and refitting
Note: The cylinder head bolts are of specIal
sp/ined design and a Fist too/ should be
obttJjned to unscrew them. A TOf]( key will not
fit, elthough in practice it was found that a
close-fitting Allen key could be used as an
a/tematlve.

Removal
1 Remove the cylinder head e:o:tenslon as
described in Section 9.

2 Undo the upper and lower retaining bolts
and remove the heat shield from the e:o:haust
manifold (see Illustration).
3 From under the car, undo the bolt securing
the manifold downpipe support bracket to the
transmission (see Illustration).
4 Undo the nuts securing the exheust
manifold to the cylinder head, noting that the
engine lifting bracket Is also secured by the
two upper nuts at the timing belt end (see
illustration). Carefully withdraw the manifold
off the mounting studs and collect the gasket.
S Disconnect the radiator hose from the
thermostat housing on the left-hand end of
the cylinder head.
6 Check that nothing remains attached to the
cylinder head likely to impede removal, then
unscrew the cylinder head bolts half a tum at
a time in the reverse order to the tightening
sequence (see illustration 11 .17e). When the

11 .3 Undo the bolt (arrowed) securing the
manHold downplpe support bracket to the
transmission

11.4 Undo the retaining nuts and withdraw
the exheust manifold off the mounting
studs

bolts are free , remove them from their
locations.
7 Lift the cylinder head from the block (see
illustration). If It Is stuck tight rock the head
to break the )oint. On flO account drive levers
into the gasket Joint, nor attempt to tap the
head sideways, as it is located on positioning
dowels.
8 Remove and discard the cylinder head
gasket.
9 Refer to Chapter 2C for cylinder head
dismantling and inspection procedures.

11 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight. they
may be removed carefully With a lile. but II
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspected.
use a straight-edge to check it for distortion.
Refer to Part C of this Chapter if nece5SaI)'.
12 Check the condillon of the cylinder head
bolts, and particularly their threads. whenev&r
they are removed. Wash the bolts in a suitable
solvent, and wipe them dry. Check each bon
for any sign of visible wear or damage.
renewing them if necessary. Although Fiat do
not specify that the bolts must be rene ..... ed, it
Is strongly recommended that the bolts
should be renewed as a complete set
whenever they are disturbed.

Preparation for refitting
10 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Use a hard plastic or
wooden scraper to remove all traces of gasket
and carbon; also clean the pislon crowns.
Take particular care when cleaning the piston
crowns as the soft aluminium alloy Is easily
damaged. Make sure that the carbon is not
allowed to enter the all and water passages this Is particularly Important for the lubrication
system. as carbon could block the all supply
to the engine's components. Using adhesive
tape and paper. seal the water. all and bolt
holes In the cylinder block. To prevent carbon
entering the gap between the pistons and
bores. smear a little grease in the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from
the gap, then wipe away the remainder .....ith a
clean rag. Clean aU the pistons in the same
way.

Refitting
13 Before refitting the assembled cylinder
head. make sure that the head and block
mating surfaces are perfectly clean. and that
the bott holes in the cylinder block have been
mopped out to clear any oil.
14 The new gasket should not be removed
from its protective cover until required lor use.
Fit the gasket dry. and make sure that the
mating surfaces on the head and block are
perfectly clean.
15 Place the gasket the correct way round on
the cylinder block so that the words
ALTOfTOP can be read from above (see
Illustrations).

Timing belt end
~

11 .7 Undo the retaining bolts and 11ft the
cylinder head from the block

11.158 Place the cylinder head gasket the
correct way round on the cylindet' block. , .

11.15b •.. so that the words ALTO/TOP
can be read lrom above

OOHC (16-valve) engine in-car repair procedures 28-1 3

®@@@®
@@@@@
11 .178 Cylinder head bolt tightening

sequence
16 Lower the cylinder head Ollio the block so
thai it locates on the positioning dowels.
17 The cylinder head bolt threads must be
clean and lightly lubricated. Screw the bolts In
finger-tight then woridng progressively and In
sequence, tighten aU the cylinder head bolts
10 the Stage 1 torque setting given In the
Specifications, using a torque wrench and a
SUitable socket. With all the bolts tightened to
their Stage 1 setting, working again In the

IIpecified sequence, flrsl angle-lighten the

It

Dolts through the specified Stage 2 angle,
then again through the Stage 3 angle, using a
socket and extension bar. It is recommended
that an angle-measuring gauge is used during
tnis stage of tightening, to ensure accuracy
(see illustrations).
18 Ensure that the cylinder head and exhaust
manifold mating surfaces afe perfectly clean,
then place a new manifold gasket over the
mounting studs.
19 Engage the manifold with the mounting
stUds and relit the retaining nuts and the
engine lifting bracket. Progressively tighten
I!\e mIts to the specified torque.
20 Refit the heat shield to the manifold and
lighten the bolts securely.
21 Refit and tighten the bolt securing the
...,anl'old downplpe support bracket to the
l'I'ansmission.
22 Connect the radiator hose to the
~at housing.
23 Refit the cylinder head e;.:tenslon as
uescribed in Section g.

12 Flywheel/drivepla1e removal, inspection and
refitting

~
~

~

Removal
1 Remove the transmission as described In
":hapter 7A or 78. On manual transmission
"1Odels also remove the clutch (Chapter 6).
2 The ftywheel/driveplate must now be held
talJonary while the bolts are loosened. A
. ome-made tocking tool may be fabricated
om a PIece of scrap metal and used to lock
'Ie nng gear (see Tool Tip in Section 6). Bolt
"Ie tool to one of the transmission beUhousing
'OOUnting bolt holes on the cylindet block.

11.17b Tighten the cylinder head bolts to
the Stage 1 to rque setting ...

11 .17c ••• then through the Stage 2 and
Stage 3 angle

3 Mark the position of the flywheel/drlveplate
with respect to the crankshaft using a dab of
paint. Unscrew and remove the mounting
bolts together with the spacer plate, Ihen lift
off the flywheel/driveplale. Discard the bolts;
new ones musl be used on refrtting.

12 Refit the transmission as described in
Chapter 7A or 7B.

13 Engine mountingsinspection and renewal

Inspection
Flywheel
4 If the flywheel's clutch mating surface Is
deeply scored, cracked or otherwise
damaged, the flywheel musl be renewed.
However, II may be possible to have il
surface-ground; seek the advice of a Flal
dealer or engine rElCOnditioning specialist.
5 If the ring gear is badly worn or has missing
teeth, the flywheel must be renewed.

Driveplate
6 Check the drive plate for signs of damage
and renew II If necessary. If the ring gear Is
badly worn or has missing teeth, the
driveplate must be renewed.

Refitting
7 Clean the mating surfaces of the
flywheel/driveplate and crankshaft. Remove
any remaining locking compound from the
threads of Ihe crankshaft holes, using the
correcl-siza tap, if available.

HINT
~

If a suitable tap is not
Bvai/able, cut two slots down
the threads of one of the old
bolts with a hBcksaw, Bnd
use the bolt to remOVB the locking
compound from the threads.

•

8 H the new retaining bolts are not supplied
with their threads already precoated, apply a
suitable thread-locking compound to the
threads of each bolt.
9 Offer up Ihe flywheel/driveplate to the
crankshaft, using the alignment mark made
during removal, and fit the new retaining bolts
together with the spacer plale.
10 Lock the flywheel/driveplate using the
method employed on dismantling, and tighten
the retaining bolts to the specified tOfque.
11 Refit the clutch on manual transmission
models as described in Chaplet 6.

Reier to Chapter 2A, Section 13.

14 Sump removal and refitting

Removal
1 Firmly apply the handbrake, Ihen JaCk up
the fronl of tha car and support it securely on
axle stands (see Jacking and vehicle support).
Drain the engine oil as described In Chapter 1.
2 Remove the exhaust manifold as described
in Chapter 4A.
3 WOfking beneath the engine, undo the bolts
and remove the support brace linking the
transmission to the cylinder block (see
illustration).
4 Unbolt and remove the cover plate from the
base of the transmission bellhouslng.
5 Unscrew the sump securing bolts and nLSls
then cut through as much of the joint sealant
as possible using a sharp knife. PuH the sump
downwards 10 release it from the remaining
sealant and remove it from under the car.

14.3 Undo the bolts and remove the
support brace linking the tran smission to
the cylinder bloc k
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14.7 Apply a 3.0 mm bead of RTV silicone
58alant to the sump flange, then locate the
sump in position

15.78 Unbolt and remove the oil pump
pick-up tube ...

15.7b ... than hook out the pick-up tube
sealing O-ring from the pump body

6 Thoroughly clean the sump and the cylJnder

10 Lower the car to the ground and fill the
engine with oil as described In Chapter 1.

4 Remove the coolant pump as described ~
Chapter 3.
5 Disconnect the wiring connector from the
011 pressure switch on the side of the pump
casing.
6 Undo the oil pump retaining bolts, notlnq
the location of the longer bolt. and withdrayr,
the pump assembly from the front of the
engine. Recover the gasket.

block mating surfaces ensuring that all traces
of old sealant are removed.

Refitting
7 Apply a 3.0 mm bead of ATV silicone
sealant to the sump flange, then locate the
sump in position (see Illustration). Relit the
retaining bolts and nuts and tighten to the
specified torque.
8 Refit the cover plate to the transmission
belthousing, then refit the support brace.
TIghten the retaining bolts securety.
9 Refit the exhaust manifold as described in
Chapter 4A.

15 Oil pump and pick-up tube removal, inspection and
refitting

~
~

~

Removal
1 Remove the crankshaft sprocket as
described in Section 6.
2 Drain the engine oil and remove the 011 filter
as described in Chapter 1.
3 Remove the sump as described In Section 14.

15.88 Unscrew tile 011 pressure relief valve
end plug ...

15.8b ... and withdraw the spring ...

15.8c •.. and plunger

15.9 Extract the fixing screws and remove
the oil pump rear cover plate

Inspection
7 With the pump on the bench, undo the two
bolts and remove the pick-up tube. Using s
small screwdriver or similar tool, hook out the
pick-up lube sealing O-ring from the pump
body (see illustrations).
8 The pressure relief valve can be removEKl
lor examination by unscrewing the end plug
and withdrawing the spring and plunger (see
illustrations).
9 If pump wear Is suspected, check the rotors
in the following way. Extract the fixing screws
and remove the rear cover plate (see
illustration). The screws are very tight, and
will probably require the use of an impact
screwdriver.
10 Inspect the pump rotors, pump casing
and cover for any signs of wear or damage. If
satisfactory, refit the rotors to the pump
casing ensuring that the orientation marks are
facing upwards (see illustration).

15.10 After inspection, refit the pump
rotors with the orientation mar1ts (arrowed)
facing upwards
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15.118 Checking the oil pump outer rotor-to-pump casing
clearance
11 Check the clearance between the outer
rotor and the pump casing using leeler
Clades. Check the rotor endfloat by placing a
~traight-edge across the pump casing, and
.;hecking the gap between the straight-edge
and rotor face (se8 Illustrations). " the
vearances are outside the specified
1OIerance, renew the oil pump complete.
12 If the pump is unworn, lubricate the rotors
1IIII'Ith clean engine 011 then place the cover
plate in position. Apply thread locking
<:ompound to the retaining screws and tighten
'he screws securely.
13 Locate a new O-ring in the pump
..asing then refit the pick-up tube. Secure

15.11 b Checking the oil pump rotor endfi08t

the tube with the two bolts tightened
securely.
14 Lubricate the pl'essure relief valve plunger
then refit the plunger and spring. Apply
thread-locking compound to the end plug
then refit and securely tighten the plug.
15 Lever out the crankshaft oil seal and drive
a new one squarely into the 011 pump caslrlg.
Lubricate the 011 seal lips with clean engine 011.
16 Prior to refrtling, prime the pump by pouring
clean engine 011 Into its inlet duct. while at the
same time tumlng the 011 pump inner rotor.

Refitting
17 Ensure that the oil pump and cylinder
block mating faces are clean, then place a

new gasket on the pump casing. Retain the
gasket in position by inserting two 01 the
pump retalnlrlg bolts.
18 Locate the pump on the cylinder block,
insert the retaining bolts and tighten them
progressively to the specified torque.
19 Relit the coolant pump as described in
Chapter 3.
20 Refit the sump as described In Section 14.
21 Refit the crankshaft sprocket as
described In Section 6.
22 Reconnect the oil pressure switch wiring
connector.
23 Fit a new oil fitter then fill the engine with
oil and coolant as described in Chapter 1.

Notes
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Specifications
Cylinder head
laxlmum gasket face distortion ........... .

0.10mm

Valves
e slem diameter Qnlet and exhaust):
SOHC (8-valve) engines ................. • ..•.. . ...........
OOHC (l6-valve) engine ................. • ....• . ...........
-tva face angle
....... .
IVe stem-Io-guide clearance:
SOHC (8-valve) engines
DOHC (16-valve) engine

S.982 to 7.000 mm
5.974 to 5.992 mm
450 30' % 5'
0.022 to 0.058 mm
0.030 to 0.066 mm

Cylinder block
ova diameter:
"«lminal size ....................•.......
Oversizes available

70.80 mm
0.4 mm.

Pistons and piston rings
.,ton diameler:
Nominal sIZe (measured 8.5 mm up from base of skirt)
on-Io-bore clearance ................... .
ston ring-to-groove clearance:
Top compression ring:
SOHC (S-valve) engines ...
OOHC (16-valve) engines ..
2nd comtJf8SSion ring:
SOHC (8-valve) engines ................•.. . ..•..........
DOHC (IS-valve) engines
........•.. . .............
Od scraper ring:
SOHC (8-valve) engines
OOHC (l6-valve) engines
on ring end gap:
Top compression ring ..............•......................
2nd compression ring . .
. •. • •...
Oil scrap9f ring
..•.................

70.76 to 70.77 mm
0.030 to 0.050 mm

0.040 to 0.080 mm
Oto O.06mm
0.020 to 0.055 mm
0100.055 mm
0.020 to 0.055 mm
o to 0.055 mm
0.20 to 0.40 mm
0.25 to 0.45 mm
0.20 to 0.45 mm

DIY

~
~

...

V""'_

. . - 10< expert DIY
<xprofessionaI

~

~
~
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Crankshaft
Bearing journal diameters (standard):
Main bearings (nominal) ............... • ..•.. , ............ .
Big-end bearings (nomina~ .............•..•..•.. , .. .
Endfloat ..............................•.. , ........ .

47.98 mm
41.98 mm
0.05 to 0.26 mm

Torque wrench settings
SOHC (&.valve) engines
Refer to Chapter 2A Speclrlcalions.
DOHC (16-valve) engines
Refer 10 Chapter 28 Specifications.

1 General infonnation

Included in this Part of Chapter 2 are details
of removing the engineltransmission fTom the
car and general overhaul procedures for the
cylinder head, cylindef block/crankcase and
all other engine internal components.
The Infannallon given ranges from advice
concerning preparation for an overhaul and
the purchase of new parts, to detailed stepby-step procedures covering removal ,
inspection, renovation and refitting of engine
Intemal components.
After Section 5, all instructions are based
on the assumption that the engine has been
removed from the car. For Information
COfIC9IT1ing in-car engine repair, as well as the
removal and refitting of those external
components necessary for full overhaul, refer
to Part A or B of this Chapter (as applicable)
and to Section 5. Ignore any preliminary
dismantling operations described In Part A ()(
B that are no longer relevant once the engine
has beerI removed from the car.

2 Engine overhaulgeneral infonnation
It is not always easy to detemline wilen, or
If, an engine should be completely
ovemauled, as a number of factQfS must be

considered.
High mileage is not necessarily an
IfIdlcation that an overhaul Is needed, while
low mileage does not pl'eclude the need for an
overhaul. Frequency of servicing is probably
the most important consideration. An engine
which has had regular and frequent all and
filter changes, as well as other reQuIred
maintenance, should give many thousands of
miles of reliable service. Conversely, a
neglected engine may require an overhaul
very early in Its life.
Excessive oil consumption Is an indlcatlon
that piston rings. valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks are not responsible before
deciding that the rings and/or guides are
worn. Perform a compression test, as

described In Part A or B of this Chapter, to
determine the likely cause of the problem.
Check the oil pressure with a gauge fitted in
place of the 011 pressure switch. If It Is
extremely low, the main and big-end bearings,
and/or the all pump, are probably worn out.
Loss of power, rough running, knocking or
metallic engine noises, excessIve valve gear
noise, and high fuel consumption may also
point to the need fOf an overhaul, especially if
they are aU present at the same time. If a
complete service does not remedy the
situation, major mechanical work Is the only
solution.
An engine overhaul Involves restoring all
Internal parts to the specification of a new
engine. During an overhaul, the cylinders are
rebored (where applicable), the pistons and
the piston rings are renewed. New main and
big-end bearings are generally fitted: If
necessary, the crankshaft may be reground,
to restore the journals. The valves are also
serviced as well, since they are usually in lessthan perfect condition at this point. The end
result should be an as-new engine that will
give many trouble-fTee miles.
Note: Critical cooling system components
such as the hoses, thermostat end coo/ant
pump should be renewed when an engIne Is
overhauled. The radiator should be checked
carefully, to ensure ther it Is not clogged or
leaking. Also, it Is a good idea to renew the oil
pump whenever th& engine Is overhauled.
Before beginning the engine overhaul, read
through the ttntire procedure, to familiarise
yourself with the scope and reqUitements of
the Job. Check on the availability of parts and
make sure that any necessary special tools
and equipment are obtained in advance. Most
work can be done with typical hand tools,
although a number of precision measuring
tools are reQuired for inspecting parts to
detemline if they must be renewed.
The services provIded by an engineering
machine shop or engine reconditioning
specialist will almost certainly be required,
particularly if major repairs such as cranksl'laft
regrinding or cylinder reborlng are necessary.
Apart from carrying out machining operations,
these establishments will normally handle the
Inspection of parts, oHer advice concerning
reconditioning or renewal and supply new
components such as pistons, piston rings and
bearing shells. It Is recommended that the

establishment used is a member 01 the
FederatJon of Engine Ae-ManufacturefS. or a
similar society.
Always walt until the engine has been
completely dismantled. and until all
components (especially the cylinder block and
the crankshaft) have been inspected, before
deciding what service and repair operations
must be performed by an engineering works.
The condition of these components will be the
major factor to consider when determining
whether to overhaul the original engine or to
buy a reconditioned unit. Do not. therefore,
purchase parts or have overhaul work done
on other components until they have been
thoroughly Inspected.
As a final nota, to ensure maximum life and
minImum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotJessly-clean environment.

3 Engine/transmission
removal- methods and
precautions
If you have decJded that the engine must be
removed for overhaul or major repair work,
SOvefal preliminary steps shoold be taken.
Locating a suitable place to work Is
extremely important. Adequate work space,
along with storage space for the car, will be
needed. If a workshop or garage Is not
available, at the very least. a fiat, level, clean
work surface is required.
Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.
An engine holst will also be necessary.
Make sure the equipment Is rated in e)(cess of
the combined weight of the engine and
transmission. Safety Is of primary importance,
considering the potential hazards involved In
removing the engine/transmission from the

'''.The help of an assistant Is essential. Apart
from t he safety aspects Involved, there are
many instances when one person cannot
simultaneously perform all of the operations
required during enginaltransmission removal.
Plan the operation ahead of time. Before
starting work, arrange fOf the hire of or obtain
all of the tools and equipment you will need.
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4.5& Remove the fuse/relay bolt from its mounting bracket ...

Some of the equipment necessary to perform
engine/transmission removal and installation
safely (in addition to an engine hoist) is as
follows: a heavy duty trolley Jack, complete
sets of spanners and sockets as described in
the rear of this manual, wooden blocks, and

planty of rags and cleaning solvent for
mopping-up spilled 011, coolant and fuel. If the
hoist must be hired, make sure that you
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arrange for it in advance, and perform all of
the operations possible without It beforehand.
This will save yOU money and time.
Plan for the car to be out of use for quite a
while. An engineering machine shop or engine
reconditioning specialist will be required to
perform some of the work which cannot be
accomplished without special equipment.
These places often have a busy schedule, so
it would be a good Idea 10 consult them
belore removing the engine, in order to
accurately estimate the amount of time
required to rebuild or repair compooenls that
may need worK.
During the engineftransmission removal
procedure. il is advisable to make notes of the
locations 01 all brackets, cable ties, earthing
points, etc. as well as how the wiring
harnesses. hoses and electrical connections
are attached and routed around the engine
and ooglne compartment. An effective way of
doing this is to take a series of photographs of
the various components before they are
disconnected or removed; the resulting
photographs will prove invaluable when the
engineJtransmission is refrtted.
Always be extremely careful when removing
and refitting the oogineJtransmission. Serious
injury can result from careless aclions. Plan
ahead and take your time, and a job of this
nature. although major. can be accomplished
successfully.
The engine and transmission assembly Is
removed downwards from the engine
compartment on all models described in this
manual.

4.5b ... and disconnect the three wiring connectors (arrowed)

4 Engine and transmission -

removal, separation,
connection and refitling

~
.'"

~

Note: The engine Is lowered from the 8flgine
compartment 8S a completa unit with the
transmission; the two are th8f1 separated for
overllaul.

Removal

lugs at each end. Disconnect the wiring multiplug connector on the underside of the fuse
relay box, and the two multi-plug connectors
on the side of the fuse/relay box mounting
bracket (see Illustrations). Nole that on
certain models there is only one multi-plug
connector on the fuse/relay box mounting
bracket.
6 Prise OJt the grommet and disconnect the
brake servo vacuum hose from the front of the
servo unit. Release the hose from the
retaining clip on the bulkhead.
7 Disconnect the evaporative emission
control hose at the quick-release connection
on the inlet manifold.
8 On DOHC (16-valve) engines. disconnect
the wiring connector at the acceleration
sensor. and release the sensor wiring from the
cable clips (see Illustration).

1 Remove the bonnet as described in
Chapter 11.
2 Remove the battery and battery tray as
described in Chapter SA.
3 Carry out the following operations. using
the Information given in Chapter 4A:
a) Remove the air cleaner assembly.
b) Depressurise the fuel system, and
disconnect the fuel faed hose at the
qulck-ral88se connection on the fuel rail.
c) On SOHC (8-vaiva) engines, disconnect
the acceIefatcx cable.
4 Remove the cover from the fuse/relay box
on the left-hand side of the engine
compartment.
5 Remove the fuse/relay box from its
mounting bracket by disengaging the locating

end filting s from the transmission lever ballstuds (see illustration). Undo the Ihree bollS
securing the selector cable support bracket to
the transmission and move the bracket and
cables to one side.
10 Unbolt the clutch slave cylinder from the
top of the transmission then fit a cable-tie

4.8 On DOHe (16-vatve) engines,
disconnect the wiring connector at the
acceleration sensor (arrowed)

4.9 Disconnect the selector cable end
fittings (arrowed) from the transmisston lavet"'
ball-studs - manual transmission models

Manual transmission models
9 Disconnect Ihe gearchange selector cable
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4.128 Disconnect the main wiring harness
connector (arrowed) at the top of the
transmIssion ...

4.12b ... then unscrew the bon (arrowed)
and disconnect the transmission earth
lead - automatic transmission models

4.13 Extract the retaining clip (arrowed)
and release the selector cable end fitting automatic transmission models

around it to prevent the piston from being
elected. Position the cylinder to one side.
11 Disconnect the wiring connector from the
reversing light switch on the front 01 the
transmission. then unscrew the nut and
disconnect the transmission earth lead from
the top of the unit.

15 Remove the right-hand wheel arch liner

23 Unscrew the two be!!s securing the lefthand swivel hub assembly to the front
suspension strut, then move the hub
assembly outwards.
24 Remove the retaining clip securing the lefthand driveshaft inner CV joint gaiter to the joint
body. Pull the driveshaft and spider out 01 the
joint body and move the driveshaft clear of the
engineltransmisslon (see illustration). Suitably
cover the joint body and the driveshaft spider
to prevent the escape 01 grease.
25 Repeat paragraphs 23 and 24 to
disconnect the right-hand driveshaft.
26 Using suitable spacers and washers, refit
the engine right-hand lifting eye which was
previously removed with the exhaust manifold.
27 Attach a suitable hoist to the engine rlghthand lifting eye and the left-hand lifting eye on
the transmission. To prevent the englnel
transmission assembly tipping backward
during removal, a third lifting eye, fabricated
from scrap metal or similar should be secured
to a suitable location In the vicinity of the
alternator. Attach the hoist to the additional
eye and evenly take the weight of the
engineltransmlsslon.
28 Working beneath the car, unscrew the
bolts and nuts securing the rear engine
mounting to the subframe and transmission,
and withdraw the mounting.
29 In the engine compartment, unscrew the
nuts securing the right-hand engine mounting
to the body and to the bracket on the cylinder
head. Uft the mounting assembly off the studs
and remove it from the engine compartment.
30 Unscrew the centre nut securing the lefthand engine/transmission mounting stud to
the bracket on the body.
31 Carefully lower the engine/transmission
from the engine compartment taking care not
to damage the surrounding components.
Ideally lower the unit onto a low trolley so that
it may be withdrawn from under the car.
Disconnect
the
hoist
from
the
engineltransmission assembly.

Automatic transmission models
12 Disconnect the main wiring harness
connector at the top of the transmission, then
unscrew the bolt and disconnect the
transmission earth lead at the front of Ihe unit
(see Illustrations).
13 Extract the retaining clip and release the
selector cable end littlng trom the starter
light
switch
(see
Inhibitor/reversing
illustration). Undo the two bolts securing the
selector cable support bracket to the
transmission and move the bracket and cable
to one side.

All models
14 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove both front roadwheels. In order to
remove the engine/transmission assembly in
an upright position from under the vehicle,
there must be a minimum clearance of
approximatety 700 mm between the floor and
the front crossmember. Additional height is
necessary if the assembly is to be lowered
onto a trolley.

main and centre panels.
16 Carry out the following with reference to
Chapter 1:
8) Dra;n the engine oil.
b) Drain the cooling system.
c) On models with automatic transmission,
drain the automatic transmission fluid.
d) On models with air conditioning, remove
the auxiliary drlvebelt.
17 Identify the coolant heater hoses on the

bulkhead for poSition, then loosen the clips
and disconnect the hoses (see Illustration).
Similarly disconnect the radiator top hose
from the radiator and thermostat housing.
18 On models with air conditioning. unbolt
the air conditioning compressor and secure it
in a suitable position clear of the engine as far
as the flexible hoses will allow. 00 not
disconnect the air conditioning refrigerent
plpes/hoses.
19 On models with automatic transmission.
remove the clips and disconnect the
transmission fluId cooler hoses at their
transmission connectlOrlS.
20 Remove the exhaust manifold as
described in Chapter 4A
21 Undo the bolts securing the exhaust
system mounting brackets to the underbody,
then move the system to one side.
22 Unscrew the nuts retaining the track rod
ends on the swivel hubs and use a balljoint
separator tool to disconnect them.

Separation
4.17 Disconnect the coolant heater hoses
(arrowed) at their bulkhead connections

4.24 Remove the gaiter retaining clip and
pull the driveshaft and spider out of the CV
joint body

32 Rest the engine/transmission assembly
on a ftrm, flat surface, and use wooden blocks
as wedges to keep the unit steady.

Engine removal and overhaul procedures 2C- S
the Individual wiring
connectors from the various components on
the engine and transmission to enable the
33 Disconnect all

main engine wiring harness to be removed,

Make notes or attach labels to each
connector to aid reconnection.

34 Detach the wiring harness support
brackets and plastic dueling mountings,
release the relevant cable lies and remove the

Connection

complete harness
engine/transmission.

45 If the engine and transmission have not
been separated, proceed to paragraph 56.

assembly

from

the

35 Remove the start9l' motor (Chapter~.
36 Undo the bolls and remove the support
brace linking the transmission to the cyllnd8f

block.
37 Unbolt and remove the cover plate from
'he base of the transmission bell housing.

,.,

carefully withdraw the transmiSSIon from the
engine. If they are loose, remove the locating
dowels from the engine or transmission.
44 With the transmission removed, secure
the torque convener in position by bolting a
length of metal bar to one of the bellhousing
flange hoies.

Manual transmission models
38 Ensure that both engine and transmission

ate individually supported, then remove the
remaining bolts securing the transmission
tlellhousing to the engine. Note the correct
f1ted positions of each bott (and the relevant
brackets) to aid refitting.
3U Withdraw the transmission from the
trlgine, ensuring thai the weight of the
"ransmission is not allowed to hang on the
"Put shalt while it is engaged with the clutch
"lClion plate.
40 If they are loose, remove the locating
dowels from the engine or transmission.

Automatic transmission models
41 Using a socket on the crankshaft sprocket
.:antre bolt, tum the CfankShalt in the normal
.Ifect.ion of rotation untH one 01 the four torque
eonverter retaining bolts is accessible through
'"l8 opening at the base 01 the transmission
':>IIIlhouslng (see illustration). Undo the first
'Vtalnlng bolt. then turn tha crankshaft as
I8CeSS8tY and undo the remaining three bolts
they become accessible.
"2 Ensure that both engine and transmission
a individually supported, then remove the
*fnainlng bolts securing the transmission
. Ihouslng to the engine. Note the correct
·-ad positions of each bolt (and the relevant
oICkets) to aid refitting .
.:J Make sura that the torque convener is
oshed fully onto the transrmssion shalt, Ihen

....,.

Manual transmission models
46 Apply a smear of high melting-point
grease to the splines of the transmission input
shaft. Do not apply too much, othSfWise there
is a possibllity of the grease contaminating the
clutch friction plata.
47 Ensure that the locating dowels are
correcUy positioned in the engine or
transmiSSion, and that the release bearing Is
correctly engaged with the fo~.
48 Carefully offer the transmission to tile
engine, unt~ the Iocatlllg dowels are engaged.
Ensure that the w&lght of the transmission Is
not allowed to hang on the input shalt as it is
engaged with the clutch friction plate.
49 Refit the englne·to-transmission bolts,
ensuring that all the necessary brackets are
correctly positioned. and tighten them to the
specified torque.

Automatic transmission models
50 Ensure that the torque convener

IS

correctly engaged With the transmission, then
carefully offer the transmission to the engine,
and engage it on the locating dowels. Refit the
angine-Io-transmission bolts, ensuring that all
the necessary brackets are correctly
positioned, and tighten them to the specified
torque settings.
51 Align the torque converter holes with the
those in the driveplate, and install the
retaining bolts. Tighten the torque converter
retaining bolts to the specified torque (see
Chapter 78).

All models
52 Relit the cover plate to the base of the
transmlsslon bellhousing.
53 locate the support brace linking the
transmission to the cytlnder block, then insert
the bolts hand-tight. With all the bolts
Inserted, tighten them securely.
54 Refit the starter motor (see Chapter SA).
55 Refit and reconnect the wiring harness to
the components on Ihe engine/transmission
assembly making sure It Is rouled correctly.

Refitting

•..

'"
4.41 Torque converter retaining bolt
(arrowed) accessible through th e
bellhousing opening - automatic
transmission models

56 locate the englneltmnsmission assembly
beneath the engine compartment and attach
the hoist to the lifting eyes.
57 Carefully 11ft the assembly up into the
engine compartment taking care not to
damage the surrounding components.
58 Engage the Ieft-1'Iancl enginaftransmlssion
mounting stud wllh the mounting, then refit
the retaining nut, moderately tightened.

59 locate
the
right-hand
engine!
transmission mountmg over the sluds, relit
the nuts and tighten them to the specified
torque. With the engine/transmission
assembly now supponed, tighten t he left·
hand mounting nut to the specified torque.
60 W()(klng beneath the vehicle, relit the rear
engine mounting and tighten Itle bolts to the
specified tOf'Que.
61 Disconnect the hoist from the engine and
transmission lifting eyes and remove the hoist
from under the vehicle.
62 The remainder of the refitting proc1'Idure is
the direct reverse of the removal procedure.
noting Ihe following points:
a) Ensure that all hoses ara correctly routed
and ara secured with the correct hose
clips, whara applicable. If the hose clips
cannot be used again; proprietary WOf7Tldrive clips should be fitted In tMlr pl8ee.
b) Refill me engine and automatic
transmission with the eooact quantity and
type of Iubrican~ as described in Chapter 1.
c) Refill the cooling system as described In
Chapter 1.
d) Where applicable, check and If necessary
adjust the accelerator cable with
reference to Chapter 4A.
e) When the engine is started for the first
tima, check for air, coo/ant, lubricant and
fuel leaks from manifolds, hoses, etc. If
the engine has boon overhauled, read the
notes In Saction 19 before attempting to

start it.
5 Engine overhaul dismantling sequence
It Is preferable to dismantle and work on the
engine with it mounted on a ponable engine
stand. Thase stands can genera!(y be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheeVdriveplate
should be removed, so that the stand bolts can
be tlghtened into the end 01 the cyilnder block.
If a stand Is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor. Be extra
careful not to tip or drop the engine when
worklng without a stand.
I! a reconditioned engine is to be obtained,
or if the original engine is to be overtlauled,
the ex ternal components in the following fist
must be removed first. These components
can then be transferred to the recondilioned
engine, or refitted to the existing eogine after
overhaul.
B) Altemator pncluding mountfng brackets,
whete fitted) (Chapter SA).
b) Eng/l"/e mounting brackets (Chapter 2A
and 28).
c) The ignition system and HT components
including all sensors, HT leads and spark
plugs (Chapters 1 and 58).
d) The fuel injection system components
(Chapter 4A).
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e) Inlet manifold (Chapter 4A).
~

All remaining electrical switches,
actuators and sensors and the engine
wiring harness (Chapters 4A and 58).
9) Engine 011 dipstick.
h) 011 filter (Chapter 1).
I) Cooling system components (Chapter 3).
Flywheelldrlveplate (Chapter 2A and 28).
Ic) Clutch components - manual
tmnsmission (Chapter 6).
Note:
When
removing
the external
components from the engine, pay close
attention to details that may be helpful or
Important during refitting. Note the fitted
position of gaskets, seals, spacers, pins,
waShers, bolts, and othar small components.
If a 'short' engine is to be obtained (cylinder
block, crankshaft, pistons and connecting
rods all assembled), then the cylinder head,
sump, oil pump, timing belt, sprockets and
teoslonef will have to be removed also.
If a complete overhaul of the existing
engine is being undertaken, the engine can be
dismantled, In the order given below.
s) FfywheeildrivepJaf8.
b) Timing beft, sprockets, and f8nsioner.
c) Inlet manifold.
d) Cylinder head.
e) Sump.
~ Oflpump.
g) Pistons/connecting rods.
h) Crankshaft.

n

6 Cylinder head - dismantling

~

...~

Note: New and r&COnditioned cylinder heads

are available from the manufacturer, and from
engine reconditioning specialists. Some
specialist tools are required for dismantling
and Inspection, and new components may not
be readily available. It may therefore be more
practical and economical to obtain a
reconditioned h&ad, rather than overflaul the
original head.
1 During dismantling, it Is essential that each
valve is stored together with its collets,
retainer, spring, and spring seat. The valves
should also be kept in their correct sequence,

6.7b . .. and valve spring

6.1 Keep groups of components together
In labelled bags or boxes

6.6b . .. and extract the two split collets
from the top of the valve stem

6.7a Release the compressor, and remove
the spring retainer ...

unless they are so badly worn that they are to
be renewed. If they are going to be kept and
used again, place each valve assembly in a
labelled polythene bag or similar small
container (see Illustration). Number the bags
or containers 1 to 8, or 1 to 8 inlet, and 1 to 8
exhaust, as applicable. Note that No 1 valve Is
at the timing bell end of the engine.
2 Remove the cylinder head as described in
Part A or B of this Chapter (as applicable).
3 Undo the retaining nut and slida the timing
belt tensloner off the mounting stud.
4 Undo the bolts and remove the thBm"lostat
housing from the left-hand end of the cylinder
head. Recover the housing gasket.
5 On SOHC (S-valve) engines, If not already
done, remove the camshaft and cam followers

as described in Part A of this Chapter, and the

6.88 Extract the valve stem oil seal from
the top of the guide ...

spark. plugs as described in Chapter 1.
6 Starting with valve No 1, compress the
valve spring using a spring compressor and
extract the two spilt collets from the top of the
valve stem (see illustratIons). It may be
necessary to tap the jaw of the compressor.
directly over the spring, with a light hammer to
free the spring retainer.
7 Release the compressor, and remove the
spring retainer and spring (see illustrations).
8 Using pliers, if necessary, extract the valve
stem oil seal from the top of the guide, then lift
off the spring seat (see illustrations).
9 Withdraw the valve through the combustion
chamber, then remove alt the remaining
valves In the same way.

6.8b ... then 11ft off the spring seat

..

,.
'"

.'".
,.
.
~.
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7 Cytlnder head and valves -

cleaning and inspection

Cleaning
1 Remove all traces of old gasket material
from the cyllnder head. Proprietary solvents
are available for this purpose, but satisfactory

results can be achieved by using a hard
plastic or wood scraper to remove all traces of

gasket and carbon.
2 Similarly, remove the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin Of a
suitable solvent.
3 Scrape off any heavy carbon deposits Ihat
may have formed on the valves, then use a

power-operated wire

brush to

remove

deposits from the valve heads and stems.

Inspection
Cylinder head
.. Inspect the head thoroughly for cracks,
evidence of coolant leakage, and other
damage. If significant defects are found, a
new cylinder head should be obtained.
5 Use a straight-edge and feeler blade to
check that the cylinder head gasket surface Is
not distorted. If it is. it may be possible to
have it machined, provided that the cylinder
head thickness Is not excessively reduced. As
no speCifications of permissible distortion
limits or cylinder head thickness tolerances
are given by the manufacturer, seek the
advice of an engine reconditioning specialist If
dlstortioo is apparent.
6 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted. cracked, or burned, they will need to
be renewed or recut by an engine
reconditioning specialist. If they are only
slightly pitted, this can be removed by
grinding-in the valve heads and seats with fine
valve-grinding compound. as described
below.
7 Check the valve guides for wear by
Itlserting the relevant valve, and checking for
side-to-side motion of the valve. A very small
amount of movement Is acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diameter (see
below), and renew the valve il it is worn. If the
valve stem is not worn, the wear must be In
the valve guide. and the guide must be
renewed. The renewal of valve guides should
be carried out by an engine reconditioning
specialist, who will have the necessary tools
available.
8 If renewing the valve guides, the valve seats
should be recut or reground only after the
guides have been fitted.

•
7.13 Grinding-in a valve
Rotate the valve, and check for any obvious
indication that It Is bent. Look for pits or
excessive wear on the tip of each valve stem.
Renew any valve that shows any such signs of
wear or damage.
10 If the valve appears satisfactory at this
stage. measure the valve stem diameter at
several points using a micrometer. Any
Significant difference in the readings obtained
indicates wear of the valve stem. Should any
of these conditions be apparent. the valve(s)
must be renewed.
11 If the valves are In satisfactory condition.
they should be ground (lapped) into their
respective seats, to ensure a smooth, gastight seal. If the seat Is only lightly pitted, or If
It has been recut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat Is badly
burned or deeply pitted. If this Is the case. the
cylirnler head and valves should be inspected
by a specialist, to decide whether seat
recutting. or even the renewal of the valve or
seat Insert (where possible) is required.
12 Valve grinding Is carried out as follows,
with the head supported upside-down on
blocks.
13 Smear a trace of (the appropriate grade
of) valve-grirn:iing compound on the seat face,
and press a suction grinding tool onto the
valve head. With a semi-rotary action, grind
the valve head to its seat. lifting the valve
occasionally to redistribute the grinding
compound (see illustration). A light spring

placed under the valve head wll! greatly ease
this operation.
14 If coarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish Is produced on both the valve and seat,
the grinding operation Is complete. Do not
grirnl-in the valves any further than absolutely
necessary. or the seat will be prematurely
sunk into the cylinder head.
15 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent.
before reassembling the cylinder head.

Valve components
16 Examine the valve springs for signs of
damage and discoloration. Starnl each spring
on a flat surface. and check it for squareness.
If any of the springs are damaged. distorted Of
have lost their tension, obtain a complete new
set of springs. It is normal to fit new springs as
a matter of course if a major overhaul is being
carried out.
17 Renew the valve stem oil seals regardless
01 their apparent condition.

8 Cytinder head - reassembly
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1 Lubricate the stems of the valves. and
Insert the valves into their original locations
(see illustration). If new valves are being
fitted, insert them into the locations to which
they have been ground.
2 Refit the spring seat then. working on the
first valve. dip the new valve stem seal in fresh
engine oil. Carefully locate it over the valve
and onto the guide. Take care not to damage
the seal as it is passed over the valve stem.
Use a suitable socket or metal tube to press
the seal firmly onto the guide (see
illustration).
3 Locate the valve spring on top of its seat,
then refit the spring retainer.
4 Compress the valve spring. and locate the

Valves
9 Examine the head of each valve for pitting,
bumlng, cracks, arn:i general wear. Check the
valve stem for scoring and wear ridges.

8.1 Lubricate the valve stems, and Insert
the valves into their Original locations

8.2 Use a suitable socket or metal tube to
press the valve stem 011 seal firmly onto
the guide

2c.a
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9.4 Connecting rod and big-end cap
identification numbers

9.6 Unscrew the retaining bolts and
remove the big-end cap and bearing shell

10.5 Main bearing cap identification
markings - SOHC (S-valve) engines

split collets in the recess in the valve stem .
Release the compressor, then repeat the
procedure on the remaining valves.

5 Tum the crankshaft to bring pistons 1 and 4
to BOC (bottom dead centre).
6 Unscrew the bolts from No 1 piston big-end
bearing cap, and remove the big-end cap and
bearing shell (see illustration). If the bearing
shells are 10 be re-used, tape the cap and the
shell togethet.
7 Using a hammer handle, push lhe piston up
through the bore, and remove it from the top
of the cylinder block. Recover the bearing
shell, and tape It to the connecting rod for
sale-keeping.
8 Loosely relit the big-end cap to the
connecting rod, and secure with the bolts this will help to keep the components in their

remaining caps (see illustrat ion). If no
markings are visible, mark them using quickdrying paint.
6 Slacken and remove the main bearing cap
retaining bolts, and lift off each bearing cap.
Recover the lower bearing shells, and tape
them to their respective caps for safekeeping.
7 Uft the crankshaft from the crankcase and
remove the upper bearing shells Irom the
crankcase. Note that the centre main bearing
shell incorporates thruslwashers to control
crankshaft endfioat (see illustration). II the
shells are to be used again. keep them
identified for position.

HINT
~
•

Use II dab of grease to hold
the collets in position on the
valve stem while the spring
compressor is released.

5 With all the valves installed, place the
cylinder head on blocks on the bench and.
using a hammer and Interposed block of
wood, tap the end of each valve stem to se"le
the components.

6 Refit the thermostat housing as described
In Chapter 3.
7 Locate the liming belt tensioner on the
mounting stud and refit the retaining nut.
a On SOHC (a-valve) engines, rellt the
camshaft and cam followers as described In
Part A of this Chapter, and the spark plugs as
described in Chapter 1.
9 The cylinder head can then be refitted as
described in Part A or B of this Chapter, as
applicable.

9 Piston/connecting rod
assembly - removal
1 Remove the sump and cylinder head as
described in Part A or B of this Chapter. as
applicable.
2 Undo the two bolts and remove the 011
pump pick-up lube.
3 If there is a pronounced wear ridge al the
top of any bore, it may be necessary 10
remove it with a scraper or ridge reamer, 10
avoid piston damage during removal. SUch a
ridge indicates excess bore wear.
4 Check to see II the big-end caps and
connecting rods are numbered (see
illustration). If no numbers are visible, use
quick-drying paint, or similar, to mark each
connecting rod and big-end cap with its
respective cylinder number on the flat
machined surface provided. Note that No 1
cylinder is allhe timing belt eod of the eogine.

oooect """",

9 Remove No 4 assembly in the same way.
10 Tum the crankshaft through lSOO to bring
pistons 2 and 3 to BOC (bottom dead centre).
and remove them in the same way.

10 Crankshaft - removal

~

~
..:
1 Remove the sump. oil pump and pick-up
tube, and f1ywheeVdrlveplate with reference to
the relevant Sections 01 Chapter 2A or 28.
2 Remove the pistons and connecting rods,
es described In Section 9. If no work Is to be
done on the pistons and connecting rods
thefe Is no need to remove the cylinder head,
or to push the pistons out of the cylinder
bores. The pistons should just be pushed lar
enough up the bores that they are positioned
clear of the crankshaft joumals.
3 Unbolt the crankshaft oil seal hOUSing from
the cylinder block and recover the gasket,
whef"e frtted.
4 Check the crankshaft endfloat as described
in Section 13, then proceed as lollows.

DOHC (16-vslve) engines
a Working In the reverse of the tightening
illustration
17 .16a).
sequence
(see
progressively slacken and remove the ten
outer bolls securing the lower crankcase to
the cylinder block.
9 Again, working In the reverse of the
tightening sequence, progressively slacken
and remove the ten Inner (main bearing)
bolts.
10 With all the retaining bolts removed, lap
around the ouler periphery of the lower
crankcase using a mallet to break the sea!
between the lower crankcase and cylinder
block. Once Ihe seal Is released and the
crankcase is clear of the locating dowels, lift it

SOHC (S-vslve) engines
5 Note the Identiflcat!on markings on the
main bearing caps which should be as
follows. One line on the cap nearestlhe liming
belt end, two on the second cap, C on the
centre cap, then three and four hnes on the

10.7 Thrustwashers located on the centre
main bearing shel'- SOHC (S-valve)
engines
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Use new plugs when the engine Is
reassembled.
5 If any of the castlf'IQs are extremely dirty, all
should be steam-cleaned, or cleaned with a
suitable de-greasing agent.
6 After cleaning, clean all oil holes and oil
galleries one more time. Flush aU Internal
passages with warm water until the water runs
clear. Dry thoroughly. and apply a light film of
oil to the cylinder bores to prevent rusting. If
possible, use compressed air to speed up the
drying process. and to blowout all the 011
holes and galleries.
10.10 Removlng the lower crankcase from
the cylinder block - DOHC (16-valve)
engines

•

up and off ttle crankshaft and cylinder block
(see Illustration) . Recover the lower main
bearing shells, and tape them to Iheir
respective locations in the lower crankcase. If
Ihe two locating dowels are a loose fit.
remolle them and store them with the lower
crankcase.
11 Uft out the crankshaft, recover the uppef
main bearing shells. and store them along
with the relevant lower bearing shells. Note
that the centre main bearing shell
Incorporates thrustwashers to control
crankshaft endfIoat.

11 Cylinder block/crankcase cleaning and inspection
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Cleaning

....

"Ie

1 Remove ali remaining external components
and electrical switches/sensors from the
block.
2 Where applicable. undo the retaining bolts
and remove the piston oil jet spray tubes from
inside the cylinder block.
3 Remove all traces of gasket/sealant from
the cylinder block, and from the lower
crankcase on DOHC (16-valve) engines,
taking care not to damage the gaskeVsealing
surfaces.
4 Remove all 011 gallery plugs (where fitted).
The plugs are usually very tight - they may
have to be drilled out. and the holes retapped.

A...
ill

Warning: Wear eye protection
when using compressed air.

7 If the castings are not very dirty. they can
be cleaned with very hot, soapy water and a
stiff brUSh. Take plenty of time, and do a
thorough Job. Regardless of the cleaning
method used, be sure to clean aW oil holes and
galleries very thoroughly, and to dry all
components well. Protect the cylinder bores
as described above. to prevent rusting.
8 All threaded holes must be clean, to ensure
accurate torque readings during reassembly .
To clean the threads, run the correct-size tap
Into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

A,

~

Warning: Wear eye protection
when using compressed air.

InspectIon
9 VISually check the castings for cracks and
corrosion. look for stripped threads In the
threaded holes. If there I'Ias been any history
of internal water leakage, it may be worthwhile
having an engine reconditioning specialist
check the cylinder block with special
equipment. If defects are found, have them
repaired if possible. or renew the assembly .
10 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn,
11 Accurate measuring of the cylinder bores
requires
specialised
equipment
and
experience. We recommend having the bores
measured by an engine reconditioning
specialist who will also be able to supply
appropriate pistons should a rebore be

""""""'Y.

•

11.8 To clean the cylinder block threads,
run 8 correct-size tap into the holes

reassembled right away. cover It with a large
plastic bag to keep it ctean and prevent
rusting. If the engine is ready for reassembly
Apply sullable sealant to the new 011 gallery
plugs, and Insen them Into the holes in the
block. TIghten the plugs securely.
14 Where applicable, refit the piston 011 jet
spray tubes to the cylinder block, and
securely tighten the retaining boilS. Bend over
the tabs to lock the bolts.
15 Refit all the external components and
electrical switches/sensors removed prior to
cleaning.

12 If the cylinder bores and pistons are in
reasonably good condition. and not worn
beyond the specified limits, and if the plstonto-bore clearances can be maintained. then It
will only be necessary to renew the piston
rings. If this Is the case, the cylinder bores
must be hoIlacI to aliow the new piston rings
to bed-in correctly and provide the best
possible seal. An engine reconditioning
specialist will carry out this work at moderate
cost.
13 If the engine is not going to be

12 Piston/connecting rod
assembly - inspectIon
1 Before Ihe Inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
removed from the pistons. Note: Always usa

new pIston nngs when the engine is
reassemt;JJed,
2 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler blades will be helpful In preventing the
rings dropping into empty grooves. Be careful
not to scratch the piston with the ends of the
ring. The rings are brittle. and Will snap if they
are spread too far. They are also very sharpprotect your hands and lingers.
3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (or a
piece of fine emery ctoth) can be used, once
the majority of the deposits halle been
scraped away.
4 Remove the carbon from the ring grooves
in the piston, using an old ring. Breal< the ring
in half to do this (be careful not to cut your
IIngBfs - piston rings are sharp). Be careful to
remove only the carbon deposits - do not
remove any metal, and do not nick or scratch
the Sides of the ring grooves.
5 Once the deposits have been removed,
clean the piston/connecting rod assembly
With paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil retum holes
in the ring grooves are clear.
6 If the pistons and cylinder bores are not
damaged or worn excessively. and if the
cylinder block does not need to be rebored,
the original pistons can be refItted. Normal
piston wear shows up as even vertical wear
on the piston thrust surfaces, and slight
looseness of the top ring in Its groove. New
piston rings, however, should always be used
When the engine is reassembled.
7 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring lands (between
the ring grooves).
6 look for scoring and scuffing on the piston
skirt, holes in the piston crown. and burned
areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been
suffering from overheating. and/or abnormal
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combustion which caused excessively high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly. Scorch marks on the sides of the
pistons show that blow-by has occurred. A
hole in the piston crown, or burned areas at
the edge of the piston crown, Indicates that
abnormal combustion has been occurrlng. If
any of the above problems exist. the causes
must be investigated and corrected, or the
damage will occur again.
9 Corrosion of the piston, In the form of
pitting, indicates that coolant has been
leaking into the combustion chambet" and/or
the crankcase. Again, the cause must be
corrected, or the problem may p&f"Slst In the
rebuilt engine.
10 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small-end bearings. Check that
the rod Is not bent or distorted. Damage is
highly unlikely, unless the engine has been
seized or badly overheated, Detailed checking
of the connecting rod assembly can only be
carned out by an engine reconditioning
specIalist with the necessary equipment.
11 On all engines, the gudgeon pins are an
interference fit in the connecllng rod smallend bearing. Therefore, piston andlor
connecting rod renewal should be entrusted
to an engine reconditioning specialist who Will
have the necessary tooling to remove and
Install the gudgeon pins.
12 Although not specified by Fiat, it Is highly
recommended that the big-end cap bolts are
renewed as a complete set prior to refitting.

13 Crankshaft - inspection

the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

.&.
,
•

Waming:Weareye
protection when using
compressed Blr.

5 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.
6 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oil pressure.
7 Main bearing wear il accompanied by
severe engine vibration and rumble - getting
progressively worse as engine speed
increases - and again by loss of oil pressure.
8 Check the bearing journal fOf roughness by
running a finger lightly over the bearlng
surface, Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (Where possible) or renewal.
9 Accurate measurement 01 the crankshaft
requires
specialised
equipment
and
experience. We recommend having the
crankshaft measured by an engine
reconditioning specialist who win also be able
to supply appropriate bealing shells should a
regrind be necessary.
10 If the crankshaft has been reground,
check for burrs around the crankshaft 011
holes (the holes are usually chamfered, so
burrs should not be a problem unless
regrinding has been carrled out carelessly).
Remove any burrs with a line file Of scraper,
and thoroughly clean the oil holes as
described previously.

14 Main and big-end bearingsinspection
Checking endfloat
1 II the crankshaft endfloat Is 10 be checked,
this must be done when the crankshaft Is stll!
installed in the cylinder blocklcrankcase. but
Is free to move.
2 Check the endfloal using a dial gauge In
contact with the end of the crankshaft. Push
the crankshaft fully one way, and then zero
the gauge. Push the crankshaft fully the other
way, and check the endfloat. The result can
be compared With the ligures given In the
Specifications, and will give an Indication as
to whether new thrustwashers are required
(see illustration).
3 If a dial gauge is not available, feeler blades
cen be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the crankpln web and the main bearing
thrustwasher.

available In standard sizes and a tange of
underslzes to suit reground crankshafts. The
engine reconditioner will select the correct
bearing shells for a standard or machined
crankshaft.
2 Bearing failure can occur due to lack of
lubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion. Regardless of the cause of bearing
failure, the cause must be corrected (where
applicable) befOfe the engine is reassembled,
to prevent it from happening again (lee
illustration).
3 When examining the bearing shells, remove
them from the cylinder blocklcrankcase, the
main bearing caps, the connecting rods and
the connecting rod big-and caps. Lay then'
out on a clean surface in the same general
position as their location In the engine. Th
will enable you to match any bean
problems with the corresponding crankshao
Journal. Do not touch any shell's bea(,r
surface with your fingBf"S while checking It.
4 Dirt and other foreign matter gets Into
engine in a var1ety of ways. It may be Ief"
the engine during assembly, or it may ~
through filters or the crankcase ventllaT
system. It may get into the oil, and from
into the bearings. Metal chips from machl r
op&f8lions and normal engine wear are
present. AbrasiVes are sometimes left
engine components after recondition
especially when parts are not thoroug
cleaned using the proper cleaning methc-Whatever the source, these foreign ob.often end up embedded in the soft b8ar
material, and are easily recognised. La
particles will not embed In the bearing.
will score or gouge the bearing and )ourn
The best p.-eveotion fOf this cause 01 be.lailure !s 10 clean all parts thoroughty,
keep everything spotlessly-clean dUo
FATIGUE FAILURE

Inspection
1 Even though the main and big-end bearings
should be renewed during the engine
over1laul, the old bearings shoUld be retalned
for close examination, as they may reveal
valuable information about the condition 01
the engine. Main and big-end bearings are

IMPROPER SEATING

I~~
CflATERS 01'1 POC1(ETS

SCRATCHED BY DIAT

BRIGHT
(POUSHEOj sa::TlCIto

LACK OF OIL

fJ$~r=f$
OIRT EMBEDDED INTO

OVERLAY WlPEDovt

aEAlUNQ MATERIAl.

Inspection
4 Clean the crankshaft using paraffin or a
SUitable solvent. and dry It, preferably With
compressed air if available. Be sure to clean

13.2 Using a dla19auge to check the
crankshaft endftoat

t4,2 Typical bearing failures
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qlfle assembly. Frequent and regular engine
'JiI and filter changes are also recommended .

5 Lack of lubrication (or lubrication
Dreakdown) has a number of interrelated
causes. Excessive heat (which thins the 010,
O'IerIoadlng (which squeezes the oil from the
Dealing face) and 011 leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which can
be the result of misaligned oil holes In a
bearing shell, will also oll-slarve 8. bearing.
and destroy It. When lack 01 lubfication is the
cause of bearing failure, the bearing material
IS wiped or extruded from the steel backing of
tfIe bearing. Temperatures may increase to
me point where the steel backing turns blue
I?om overheating.
6 Driving habits can have a definite effect on
oeanng lile. Full-throttle, low-speed operntion
labouring the eoglne) puts very high loads on
tlearings. tendIng to squeeze out the 011 film.
These loads cause the bearings to fleK, which
Dtoduces fine cracks In the bearing face
taUgue failure). Eventually. the bearing
rt\aterial will loosen in pieces, and tear away
"Om the steel backing.
7 Short-distance driving leads to COfI'OSion of
bearings, because insufficient engine heat Is
pl"oduced to drive off the condensed water
and corrosive gases. These products collect In
-ne engine 011, forming acid and sludge. As the
011 is carried to the engine bearings, the acid
attacks al"ld corrodes the beanng material.
8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tlght-fitting bearings leave Insufficient bearing
running clearance, and will result In 011
starvation. Dirt or foreign particles trapped
lJehind a bearing shell result In high spots on
the bearing, which lead to tal lure.
9 Do not touch any shell's bearing surface
""rttl your fingers during reassembly: there Is a
rISk of scratching the delicate surface, or of
depositing particles of dirt on it.
10 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaul:
to do otherwise is false economy.

15 Engine ovemaul reassembly sequence

J

Betore reassembly begins, ensure that all
new parts have been obtained, and that all
flecessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved. and to ensure that all
'fems necessary for reassembly of the engine
are at hand. In addition to all normal tools and
mater ials, thread-locking compound will be
needed. A suitable tube of sealant Will also be
required for the Joint faces that are fitted
withOut gaskets. It is recommended that Fiat's
own products are used, which are specially
formulated for this purpose.

In order to save time and avoid problems.
engine raassembly can be carried out in the
following order:
a) Crankshaft (Section 17).
b) Piston/connecting rod assemblies
(Section18).
c) 011 pump (see Part A or B of this Chapter
- as oppIicable).
d) SUmp (SBe Part A or B of this Chapteras applicable),
e) Flywheel/driveplate (see Pan A or B of
this Chapter- as applicable).
f) CylindfJr h68d (see Part A or B of this
Chapter - as eppNcabIe).
g) Coohtnt pump (see Chapter 3).
h) Timing belt lensioner and sprockats, and
tJming belt (See Part A or B of this
Chapter - as applicable).
Q [Engme external components.
At this stage. all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
on a completely clean work surface.

16 Piston rings - refitting

1 Before fitting new piston rings, the ring end
gaps must be checked as follows.
2 Lay out the pistorv'connecting rod assemblies
and the new piston ring sets. so lhat the ring
sets will be matched with the same piston and
cylindel" during the end gap measurement and
subsequent engine reassembly.
3 Insert the top ring into the first cylinder. and
push It down the bore uSing the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel. Note that the top
and second compression rings are different.
The second ring is easily identified by the step
on its lower surface, and by the fact that its
outer lace Is tapered.
4 Measure the end gap using feeler blades.
5 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
Its travel and compare the measurements with
the figures given in the Specifications.
6 If the gap is too small (unlikely if reputable
parts are used), it must be enlarged, or the
ring ends may contact each other during
engine operation, causing serious damage.
Ideally. new piston rings providing the correct
end gap should be fitted. A3 a last resort, the
end gap can be increased by filing the ring
ends very carefully with a fine file. Mount t/18
file in a vice equipped with soft jaws, slip the
ring over the file with the ends contacting the
file face, and slowly move the ring to remove
material from the ends. Take care, as piston
rings are sharp, and are easlly broken.
7 With new piston rings, II Is unlikefy that the
end gap will be too large. If the gaps are too
large, check that you have the correct rings
for the engine and for the cylinder bore size.

8 Aepeat the checking procedure for each
ring In the first cylindet, and then IOf the rings
in the remaining cylinders. Aemember to keep
rings, pistons and cylinders matched up.
9 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons. Note; A/'.vays follow any
Instructions supplied with the new piston ring
sets - different manufacturers may specify
different procedures. Do not mix up the top
and second compress/on rings, es they have
different cross-sections.
10 Fit the piston rings using the same
technique as for removal. Fit the bottom {oil
controO ring first, and wor1o; up. Ensure that the
second compression ring Is fitted the correct
way up, with its Identification mark (either a
dot of paint or the word TOP stamped on the
ring surface) at the top.
11 Position the nngs so that the end gaps are
180" apart and are offset from the gudgeon
pin centreline.

17 Crankshaft - bearing
selection and refitting

Bearing selection
1 Main bearings for the engines described in
this Chapter are available in standard sizes
and a range of undersizes to suit reground
crankshafts. Aeler to your Fiat dealer or
engine reconditioning specialist for details.

Refitting
2 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
block and the main bearing caps or lower
orankcase.
3 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch In the cylinder block or bearing
cap/lower crankcase. Note that the bearing
shell incorporating the thrustwashers is fitted
to the centre main bearing shelI1ocation in the
cylinder block. Take care not to touch any
shell's bearing surface with your fingers.
4 Wipe dry tha shells with a lint-free cloth,
then liberally lubricate each bearing shell in
the cylinder block with clean engine oil.
5 lower the crankshaft into position so that
Nos 2 and 3 cylinder c(ankpins are at TOG:
Nos 1 and 4 cylinder crankplns will be at SOC,
ready for fitting No 1 piston. Proceed as
follows according to engine type.

SOHC (8-v8Ive) engines
8 lubncate the lower bearing shells In the
main bearing caps with clean engine oil.
7 Fit the main bearing caps to their correct
locations, ensuring that they are fitted the
correct way round (the bearing shell tab
recesses in the block and caps must be on
the same slde). Insert the bolts loosely.
8 Tighten the main bearing cap bolts to the
specified Stage' torque wrench setting. Once

2C.12 Engine removal and overhaul procedures
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17.10a Use a screwdriver to prise out the
oil seal ...

17.11 Application aroa for silicone sealant
on crankshaft oil seal housing - SOHC
(8-...alve) engines

17 .1Ob ... locate the new oil seal in the
housing ...

17.13 Apply a 2.0 mm bead of silicone
sealant to the lower crankcase mating
surface - DOHC (16-...alve) engines

17.1Oc ... anduseablockofwoodto
drive It in - SOHC (8-valve) engines
all the bolts have been tightened to the
Stage 1 setting, angle·tighten the bolts
through the specified Stage 2 angle, using a
socket and extension bar. It is recommended
that an angle-measuring gauge is used during
this stage of the tightening, to ensure accuracy.
9 Check that the crankshaft rotates freely.
10 Prise out the crankshaft oil seal and fit a
new seal to the housing (see illustrations).
11 Lubricate the oil seal lips then carefully
locate the oil seal housing into position, using
a new gasket. If the oil seal housing was
originally fitted without a gasket, apply a
3.0 mm bead of ATV silicone sealant to the
housing flange (see illustration). Refit Ihe
retaining bolts and tighten them securely.
12 Continue with engine reassembly In the
sequence given in Section 15.

DOHC (16-valve) engines
Note: At the time of writing there was conflicting
Information from the manufacturer concerning
the lower crankcase retaining bolt torque
setting. As It was not possible to confirm the
validity of the figures giv&n in the Specifications,
consult 8 Flat dealer for latest informaOOn.

17.168 Low8f" crankcase retaining bolt tightening sequence - DOHC (16-valvo) engines

17.16b Tighten the ten inner lower
crankcase bolts to the Stage 1 torque
setting using a torque wrench ...

17.16e ... then through the Stage 2 angle
using an angle· measuring gauge - DOHC
(16-valve, engines

13 Thoroughly degrease the mating surfaces
of Ihe cylinder block and Ihe lower crankcase.
Apply a 2.0 mm bead of RTV silicone sealant
to the lower crankcase mating surface (see
illustration).
14 Lubricate the lower bearing shells with
clean engine oil, then refit the lower
crankcase, ensuring that the shells are nol
displaced, and that the locating dowels
engage correctly.
15 Install the ten inner (main bearing) bolts,
and the ten outer bolts securing the lower
crankcase to Ihe cylinder block. Screw all the
bolls In until they are just making contact wilh
Ihe lower crankcase.
16 Working In sequence, tighten Ihe len Inner
(main bearing) bolts 10 Ihe Siage 1 torque
setting given In the Specifications. Once all
the ten inner boilS have been tightened to the
Slage 1 setting, angle· lighten the bolls
through the specified Stage 2 angle, using a
socket and exlension bar. It is recommended
that an angle-measuring gauge is used during
this stage of the tightening, to ensure
accuracy (see Illustrations).

I
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17 Working in the same sequence as fOf the
inner (main bearing) bolts, tighten the ten
outer bolts to the Stage 1 tOfque setting, then
through the Stage 2 angle.
18 With the lower crankcase in place, check
that the crankshaft rotates freely.
19 Lubricate the oil seal lips then carefully
locate a new oil seal housing into position
(see Illustration). Refit the retaining bolts and
tighten them securely.
20 Continue with engine reassembly In the
sequence given in Section 15.

18 Piston/connecting rod
assembty - bearing selection
and refitting

~
~
~

Bearing selection
1 Big-end bearings for the engines described
in this Chapter are available In standard sizas
and a range of underslzes to suit reground
crankshafts. Refer to your Fiat dealer or
engine reconditioning specialist fOf details.

Refitting
2 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rods and bearing caps.
3 Press the bearing shells Into their locations,
ensuring that the tab on each shell engages In
the notch in the conllecting rod and cap. Take
care not to touch any shell's bearing surface
with your fingers.
4 Note that the following procedure assumes
that the crankshaft and main bearing
capsllower crankcase are in place (see
Section 17).
5 Wipe dry the shells and connecting rods
with a lint-free cloth.
6 Lubricate the cylinder bores, the pistons,
and piston rings, then layout each
piston/connecting rod assembly in Its
respective position.

18.8a Insert the piston/connecting rod
assembly Into the top of cylinder No 1 .. ,

13 Once the bearing cap retaining bolts have
correctly tightened, rotate the
crankshaft. Check that it turns freely; some
stiffness is to be expected if new components
have been fitted, but there should be no signs
of binding or tight spots.
14 Refit the remaining three pistonl
connecting rod assemblies In the same way.
15 Continue with engine reassembly In the
sequence given In Section 15.

been

17.19 lubricate the 011 seal lips then locate
a new rear 011 seal housln9 Into positionDOHC (16-valve) engines

7 Start with assembly No 1. Position the
piston ring gaps as described in Section 16,
then clamp them in position with a piston ring

compressor.
8 Insert the piston/connecting rod assembly
into the top of cylinder No 1, ensuring that the
arrow on the piston crown is pointing towards
the timing belt end of the engine (see
Illustrations).
9 Using a block of wood or hammer handle
against the piston crown. tap the assembly
into the cylinder until the piston crown is flush
with the top of the cylinder (see Illustration).
10 Ensure that the bearing shell is still
correctly Installed. Liberally lubricate the
crankpin and both bearing shells. Taking care
not to mark the cylinder bores, tap the
piston/connecting rod assembly down the
bore and onto the crankpin.
11 Refit the big-end bearlrIQ cap, tightening
its retaining bolts finger-tight at first. Note that
the faces with the identification marks must
match (which means that the bearing shell
locating tabs abut each other).
12 Tighten the bearing cap retaining bolts
evenly and progressively to the Stage 1
torque setting, then angle-tighten them to the
specified Stage 2 angle using an anglemeasuring gauge.

18.8b . .. ensuring that the arrow on the
piston crown is poInting towards the
timing belt end of the engine

19 Engine - initial start-up after
overhaul
1 With the engine refitted In the car, doublecheck the engine oil and coolant levels. Make
a final chack that everything has been
reconnected, and that there are no tools or
rags left in the engine compartment.
2 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed. Make
sure that the oil pressure warning light goes
out theo allow the engine to idle.
3 While the engine is idling, check for fuel,
water and oil leaks. Don't be alarmed if there
are some odd smells and smoke from parts
getting hot and burnlrIQ off oil deposits.
4 Assuming all is well, keep the engine idllng
until hot water Is felt circulating through the
top hose, then switch off the engine.
5 After a few minutes, recheck the oil and
coolant levels as described in Weekly checks,
and top-up as necessary.
6 Note that there is no need to retighten the
cylinder head bolts once the engine has first
run after reassembly.
7 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated as
new, and run·in fOfihe first 500 miles (BOO kIn).
Do not operate the engine at full· throttle, or
allow it to labour at low engine speeds in any
gear. II is recommended that the oil and filter
be changed at the end of this period.

18.9 Tap the assembly into th e cylinder
using a block of wood or hammer handle
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3-2 Cooling, heat ing and air conditioning systems

1 General infonnation and
precautions

General information
The engine cooling system is of pressurised
type, comprising a coolant pump driven by
the liming belt, a crossflow radiator, a coolant
expansion tank, an electric cooling fan. a
thermostat. heater matrix. and all associated
hoses and switches.
The system functions as follows: the
coolant pump circulates cold water around
the cylinder block and head passages. and
through the inlet manifold. heater matrix and
throttle body to the thermostat housing.
When the engine is cold, the thermostat
remains closed and prevents coolant
from circulating through the radiator. When
the coolant reaches a predetermined
temperature, the thermostat opens, and the
coolant passes through the top hose to the
radiator. As the coolant circulates through the
radiator, it is cooled by the in-rush of air when
the car is in forward motion. The airllow is
supplemented by the action of the electric
cooling fan, when necessary.
When the engine is at normal operating
temperature. the coolant expands. and some
of It is displaced into the expansion tank
integrated into the side of the radiator.
Coolant collects in the tank. and is returned to
the radiator wilen the system cools.
The two-speed electric cooling fan is
mounted on the radiator and controlled by the
engine management electronic control unit In
conjunction with the engine coolant
temperature sensor.

Precautions
• Do not attempt to remove the
expansion tank pressure cap, or to disturb
any part of th e cooling system while the
engine is hot, as there is a high risk of
scalding. If the expansion tank pressure
cap must be removed before the engine
and radiator have fully cooled (even
though this is not recommended), the
pressure in the cooling system must first
be relieved. Cover the cap with a thick
layer of cloth, to avoid scalding, and
slowly unscrew the pressure cap until a
hissing sound is heard. When the hissing
stops, indicating that the pressure has
reduced, slowly unscrew the pressure cap
until it can be removed; if more hissing
sounds are heard, wait until they have
stopped before unscrewing the cap
completely. At all times, keep your face
well away from the pressure cap opening,
and protect your hands.
• Do not allow antifreeze to come into
contact with your skin, or with the painted
surfaces of the vehicle. Rinse off spills
immediately, with plenty of water. Never

leave antifreeze lying around in an open
con tainer, or in a puddle in the driveway or
on the garage floor. Children and pets are
attracted by its sweet sm ell, but antifreeze
can be fata/lf ingested.
• If the engine is hot, the electric cooling
fan may start rotating even if the engine
and ignition are switched off. Be careful to
keep your hands, hair, and any loose
clothing well clear when working Tn the
engine compartment.

2 Cooling system hoses disconnection and renewal
1 The number, routing and pattern of hoses
will vary according to model, but the same
basic procedure applies. Before commencing
work. make sure that the new hoses are to
hand. along with new hose clips if needed. It
is good practice to renew the hose clips at the
same time as the hoses.
2 Drain the cooling system. as described In
Chapter 1, saving the coolant if it is fit for reuse. Apply a little penetrating oil onto the hose
clips if they are corroded.
3 Release the hose clips from the hose
concerned. Three types of clip are used;
worm-drive. spring. and crimped. The WOfmdrive clip is released by turning its screw anticlockwise. The spring clip is released by
squeezing its tags together with pliers. at the
same time working the clip away from the
hose stub. The crimped clips are not reusable. and are best cut off with snips or sidecutters.
4 Unclip any wires. cables or other hoses
which may be attached to the hose being
removed. Make notes for reference when
reassembling if necessary.
5 Release the hose from its stubs with a
twisting motion. 8e careful not to damage the
stubs on delicate components such as the
radiator. or thermostat housings. If the hose Is
stuck fast, the best course is often to cut it off

3.6a Undo the bolts (arrowed) securing the
automatic tra nsmission fl uid cooler pipes
to the rlght-hand ...

using a sharp knife, but again be careful not to
damage the stubs.
6 Before fitting the new hose, smear the
stubs with washing·up liquid or a suitable
rubber lubricant to aid fitting. Do not use 011 Of
grease, which may attack the rubber.
7 Fit the hose clips over the ends of the hose.
then fit the hose over its stubs. Work the hose
into position. When satisfied, locate and
tighten the hose clips.
8 Reml the cooling system as described in
Chapter 1 then run the engine and check thaI
there are no leaks.
9 Recheck the tightness of the hose clips on
any new hoses after a few hundred miles.
10 Top-up the coolant level if necessary.

3 Radiator - removal,
inspection and refitting
Note: If leakaga is the reason for removing tfle
radiator, bear in mind that minor leaks call
often be cured using proprietary radiator
sea/ing compound, with the radiator In situ.

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
2 Drain the cooling system as described In
Chapter 1.
3 Remove the electric cooling fan assembly
as described in Section 5.
4 Undo the bolt securing the horn mounting
bracket to the front body panel. Disconnect
the wiring connectors and remove the horn.

Models with automatic transmission
5 Remove the front bumper as described in
Chapter 11.
6 Working through the bumper aperture,
undO the bolts secul ing the automatic
transmission fluid cooler pipes to the front of
the radiator (see illustrati ons).
7 Undo the boll securing the automatic

3.6b ... and left-hand sides of the radiator
(shown with radiator removed)
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3.7 Undo the bolt (arrowed) securing the
automatic transmission fluid heat
exchanger to the radiator

transmission fluid heat 811changer to the lefthand side of the radlatOf' (see illustration).
til Uti the heat .Kchanger upward to
(J.sengage the lower mounting lug from the
grommet on the crossmembef'. Move the heat
, I".

1o,
L

exchanger and fluid cooler pipes forward just
sufficiently to allow removal of the radiator.

Refitting

4 Thennoslat removal, testing and refitting

~

...

~

General

Chapter 11.

1 The thermostat housing is bolted to the lefthand end of the cylinder head. The thermostat
itself cannot be separated from the housing
and can only be renewed as part of a
complete assembly.

All models

to,
of

b) On completion, 1&fill the cooling system
as described in Chapter ,.

9 Remove the front bumper as described in

condenser to the front of the radisto!". Suitably
be or support the coodeoser 10 avoid straining
the refrigerant pipes.

.,'"

4,6 Unscrew the bolts, and rem ova the
thennostat housing from the cylinder head

Models with air conditioning

10 Working through the bumper aperture,
undo the bolts securing the air conditioning

n

3.11 Carefully manoeuvre the radiator up
and out of the engine compartment

11 Tip the top of the radiator toward the
engine and lift il upward to disengage the
lower mounting lugs from the grommets on
the crossmember. Carefully manoeuvre the
radiator up and out of the engine
compartment (see illustration). Recover the
lower mounting grommets If they are loose.

Inspection
12 If the radiator has been removed due to
suspected blockage, it may be flushed out as
described In Chapter 1. Clean dirt and debris
from the radiator fins, using an alt line ~n
which case, wear eye protection) or a soft
brush. Be carelul, as the fins afe sharp, and
can also be easily damaged.
13 If necessary, a radiator specialist can
perform a flow test on the radiator, to
establish whether an Internal blockage exists.
14 A leaking radiator must be referred to a
specialist lor permanent repai r. Do not
attempt to weld or solder a leaking radia tor,
as damage to the plastic components may

'"'"~

15 Inspect the radiator rubber mounting
grommets, and renew them if necessary.

Refitting
16 Refitting is a reversal of removal, bearing
in mind the following points:
a) Ensure that the radiator /ower lugs
angage correctly wffh the lower mounting
grommets.

Removal
2 Drain the cooling system as described In
Chapter 1.
3 Remove the air cleaner assembly as
described in Chapter 4A.
4 Remove the battery and battery tray as
described In Chapter SA.
5 Remove the clip and detach the radiator
top hose from the thermostat housing.
6 Unscrew the two securing bolts, and
remove the thermostat housing from the
cyliodet head (see illustration). If it sticks, tap
it gEIflUy first on one side and then the other to
free It - do not lever between the mating
faces. Recover the remains of the old gasket.

Testing
7 A rough test of the thermostat may be
made by suspending it with a piece of siring In
a container lull of water. Heat the water to
bring it to the boil and observe the movement
of the valve shaft through the inlet port.
a The thBfTT'lostat valve must be lully open by
the time the water boils. If not, renew the
complete them1ostatlhouslng assembly.
9 If a thermometer Is available, the precise
opening temperature 01 Ihe thermostat may
be determined; compare with the figures
given In the Specifications. The opening
temperature Is also marked on the thermostat
housing.
10 Note that a themJostat which fails to close
completely as the water cools must also be
renewed.

11 Ensure that the cylinder head and
thermostat housing mating surfaces are
completely clean and free from all traces of
the old gasket material.
12 Lay a new gasket In position on the
cylinder head. then fit the thermostat housing
and inSBft retaining bolts. Tighten the bolts to
the specified torque.
13 Refit the radialor top hose to the
thermostat housing and secure with a new
retaining clip.
14 Refit the battery tray and battery as
described in ChaptBf SA
15 Refit the air cleaner assembly as
described in Chapter 4A.
16 Refill the cooling system as described In
Chapter 1.

5 Electric cooling fan testing, removal and refitting

Testing
1 Detailed fault diagnosis should be carried
OUI by a Flat dealer using dedicated test

equipment, but basic diagnosts can be carried
out as follows.
2 If the fan does not appear to work, run the
engine until normal operating temperature Is
reached, then allow it to idle. The fan should
cut in within a few minutes (before the waming
light illuminates, or the temperature gauge
needle enters the red section). If not, switch
off the engltl8 and disconnect the cooling Ian
motor wiring connector.
3 The motor can be tested by disconnecting it
from the wiring loom. and connecting a 12 volt
supply directty to it. The motor should operate if not, the motor. or the motor wiring, is faulty.
4 If the motor operates when tested as
described, the fault is likely to be in one of the
cooling fan relays, the relay fuse, or the
engine wiring harness. If these components
are satisfactory any further fault diagnosis
should be referred to a sultably-eqUJpped Flat
dealer - do not attempt to test the engine
management electronic control unit.
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5.8 Disconnect the wiring connector
(arrowed) from the electric fan motor

5.10a Undo the bolts (arrowed) securing
the fan shroud to the right-hand ...

Removal
5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
6 On DOHC (16-valve) engines, remove the
air cleaner assembly as described in Chapter 4A.
7 Where applicable, disconnect the wiring
connectors from the fan motor resistor.
8 Disconnect the fan motor wiring connector
(see illustration). Release the wiring harness
from the clips on the fan shroud.
9 Undo the bolt located below the bonnet
lock assembly, and lift the upper mounting
bracket off the top of the fan shroud (see
Illustrations).
10 Undo the four bolts securing the fan
shroud to the radiator, then lift out the cooling
fan assembly (see illustrations).

Refitting
11 Refitting is a reversal of removal.

6 Coolant temperature sensor
- testing, removal and refitting

Testing
1 The sensor is located at the left-hand end
of the inlet manifold, and can be identified by
Its green wiring connector (see illustration).
2 The unit contains a thermistor - an

5.10b ... and lett-hand sides of the
radiator .. ,

5.1Oc ... then lift out the cooling fan
assembly

electronic component whose electrical
resistance decreases at a predetermined rate
as its temperature rises.
3 The engine management ECU supplies the
sensor with a set voltage and then, by
measuring the current flowing in the sensor
circuit, it determines the engine temperature.
This information is then used, in conjunction
with other inputs, to control the engine
management system and associated
components. The sensor signal is also used to
operate the temperature gauge andlor
warning light on the instrument panel.
4 If the sensor circuit should fail to provide
plausible information. the ECU back-up
facility will override the sensor signal. In this
event, the ECU assumes a predetermined
setting which will allow the engine
management system to operate, albeit at
reduced efficiency. When this occurs. the
engine warning light on the instrument panel
will illuminate, and the advice of a Fiat dealer
should be sought. The sensor Itself can be
tested by removing it. and checking the
resistances at various temperatures using an
ohmmeter (heat the sensor in a container of
water, and monitor the temperature with a
thermometer). The resistance values are given
in the Specifications.
5 Refer to Chapter 4A for further details of the
engine management system.

7 Remove the battery and battery tray as
described in Chapter SA.
8 Partially drain the cooling system to just
below the level of the sensor (see Chapter 1).
Alternatively, have ready a suitable bung to
plug the aperture in the housing when the
sensor is removed.
9 Disconnect the wiring connector from the
sensor.
10 Carefully unscrew the sensor and recover
the sealing ring. If the system has not been
drained, plug the sensor aperture to prevent
further coolant loss.

Removal
6 Remove the air cleaner assembly as
described in Chapter 4A

Refitting
11 Check the condition of the sealing ring
and renew it if necessary.

•
6.1 Engine coolant temperature senSOr
location (arrowed) on the lett-hand end of
the inlet manifold

L

Cooling, heating and ai r conditioning systems 3- 5
,Uing Is a reversal of removal,
... ~"" <h. seosor to the specified torque.
iOf top-up) the cooling system as
"tied 10 Chapter 1 and Weeldychecks.
completion, start the engine and run it
reaches normal operating temperature .
. onue 10 run the engine until the cooling
...IS in and out correctly.

Coolant pump - removal,

IIlSpection and refrtting

~
~

~
110
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~onnect

the battery negative terminal
to Disconnecting the battery In the
""~onc. Chapter).
n the cooling system and remove the
JBrY drivebeh as d8SCfibed In Chapter ,.
"Oemove the timing belt as described in
~8f 2A

or 28, as applicable.

• l)fIscrew tha retaining nut and the three
Its and withdraw the coolant pump (see
-.wation). If the pump is stuck, tap it gently
-,g a soft· faced mallet - do not lever
• ,.reen the pump and cylinder block mating

...J
J.

•

Ie

.

Ie

In

Crleck Ihe pump body and Impeller for
of excessive corrosion or evidence of
.ant leakage. Turn the impeller, and check
stiffness due to corrosion, or rough ness
• to excessive end play. If any of these
.-.dltions are apparent, the pump must be
..-..wed as a complete assembly.

Refitting
Commence refitting by thoroughly cleaning
traces of sealant from the mating faces of
pump and cylinder block.
"1 Apply a continuous bead of RTV sealant to
" cylinder block mating face of the pump,
_"lOg care not to apply excessive sealant,
f'IIch may enter the pump itself (see
lustration).
_ Place the pump in position in the cylinder
lOCk, then refrt and tighten the nut and bolts
the specified torque.
• Refit the timing belt as described in Chap2A or 2B.
10 Refit the auxiliary drivebelt and refill the
ooIing system as described in Chapter 1.
, t Reconnect the battery negative terminaL

7.4 Coolant pump retaining nut (A) and
r etaining bolts (B)

7.7 Appty a continuous bead of RTV
sealant to the coolant pump m ating face

disconnection of refrigerant lines. Entrust
this work to a Flat dealer, or air
conditioning sPflClalist.
Note: This is an Involved procedure, and It is
recommended that the following Sect/on is
read thoroughly before commencing worlr.
Plenty of time should be allowed to complete
the operation. During dismantling, make notes
on the routing of art wiring and cables, and the
locations of all fixings, to aid reassembly.

e Remove the rubber sleeve connecting the
heater assembly air duct to the !too!" air duct
(see Illustrati on).
9 Slacken and remove the three nuts at the
top of the unit and lift the heater assembty off
its mounting studs.

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Ref9fenc8 Chapter).
2 Drain the cooling system as described In
Chapter 1.
3 Remove the complete facia assembly as
described In Chapter 11.
4 Undo the bolts and remove the tubular
support beam from the front of the heater
assembly (see Illustration) .
5 Wortling in the engine compartment,
remove the clips and detach the heater
coolant
hoses
from
their
bulkhead
connections.
6 From within the engine compartment,
remove the protective plastic caps to expose
the two heater assembly mounting studs.
Unscrew and remoV9 the nuts from the studs.
7 Label the electrical connections to the
heater assembly, to aid correct refitting lat9f,
and then unplug them at their connectors.
Release the wiring harness from the clips and
cable ties on the heater casing.

Refitting
10 Refitting is a reversal of removal , bearing
in mind the following points:
a) Make sure that all wiring and cables are
routed as noted during dismantling .
b) Make sure that all air ducts are securely
reconnected.
c) Refit the facia assembly with reference to
Chapter 11.
d) On completion, refill the cooling system
as described In Chapter 1.

Heater matrix
Removal
11 RemoV9 the complete heater assembty as
described previously in this Section.
12 Undo the upper and lower retaining bolts
and separate the two halves of the heater
assembly casing.
13 Undo the bott and remove the support
bracket for the matrix pipes.
14 Undo the bolls and lift off the side cover
panel over the matrix pipes.
15 Carefully lift out the matrix, complete with
pipes from the heater casing.

Refitting
16 Refitting is a reversal of removal.

8 Heater/ventilation
components -

removal and refitting
Complete heater assembly
Warning; On models equipped
with air conditioning, do no t
attempt to remove the complete
heater assembly as this entails

8.4 Remov. the tubular support beam
(arrowed) from the front of the heater
assembly

8.8 Remove the rubber sleeve (arrowed)
between the heater and floor air ducts
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Heater blower motor
Removal
17 Working under the facia on the
passenger's side, undo the three screws
securing the blower motor to the underside of
the heater assembly (see illustration).
18 Withdraw the motor from the heater
assembly and disconnect the wiring
connector (see Illustration).

Refittfng
19 Refitting Is a reversal of removal.

Heater blower motor resistor
Removal
20 The resistor is located on the underside of
the heater assembly, adjacent to the blower
motOf.
21 Working under the facia on the
passenger's side, disconnect the wiring
connector from the resistor.
22 Undo the two screws and remove the
resistor from the heater assembly (see
illustration).
Refitting
23 Refitting is a reversal of removal.

Heater/ventilation control unit
Removal
24 Remove the complete facia assembly as
described in Chapter 11.
25 Release the retaining clips or cable
clamps and disconnect the three control

cables, either at the control unit or at their
respective levers on the heater assembly (see
illustration).
26 Disconnect the control unit wiring
connector and remove the unit from the car.
Refitting
27 Reconnect the wiring connector. then
reconnect control cables to the control unit or
heater assembly as applicable.
28 Check that the operating levers on the
heater assembly move through their full range
of travel when moving the respective knobs
on the control unit. If necessary, reposition the
outer cables in their clips or clamps as
required.
29 Refit the facia assembly as described in
Chapter 11.

9 Air conditioning system general information and
precautions

causes the refrigerant gas to tum to liquid. II
then passes through a condenser mounted on
the front of the radiator, where it is cooted
The liquid then passes through an expansion
valve to an evaporator. where it changes from
liquid under high pressure to gas under low
pressure. This change is accompanied by a
drop in temperature, which coots the
evaporator and hence the air passing over it.
The refrigerant returns to the compressor, and
the cycle begins again.
The air blown through the evaporator
passes to the air distribution unit where it is
mixed, if required. with hot air blown through
the heater matrix to achieve the desired
temperature In the passenger compartment.
The heating side of the system works in the
same way as on models without air
cooditioning.
The system is electronically-controlled. Any
problems with the system should be referred
to a Fiat dealer.

An air conditioning system Is available on
certain models. It enables the temperature of
incoming air to be lowered, and also
dehumidifies the air, which allows rapid
demisting and increased comfort.
The cooling side of the system works in the
same way as a domestic refrigerator,
Refrigerant gas is drawn into a belt-driven
compressor where the increase in pressure

With an air conditioning system, it is
necessary to observe special precautions
whenev9f dealing with any part of the system.
or its associated components. If for any
reason the system must be disconnected, it is
essential that you entrust this task to your Fiat
dealer or air conditioning specialist.
Waming: The refrigeration

.&

,
circuff contains a liquid
•
refrlgenmt and ff is dangerous to
disconnect any part of the system wffhout
specialist knowledge and equipment.

8.18 Withdraw the blower motor and
disconnect the wiring connector

c

8.25 Control cable retaining clamps
(arrowed) on the top of the
heater/Ventilation control unit

[

..c
s

10 Air conditioning system
components - removal and
refitting
Note: Do not operate the air conditioning
system if it is known to be short of refrigerant.
as this may damage the compressor.
1 The only operation which can be carried out
easily without discharging the refrigerant Is
renewal of the auxiliary (compressor) drivebelt
- this procedure Is described in Chapter 1. All
other operations must be referred to a Fiat
dealer or an air conditioning specialist.
2 If necessary for access to other
components, the compressor can be
unbolted and moved aside, without
disconnecting its flexible hoses. after
removing the drivebelt.

8.22 Undo the two screws and remove the
blower motor resistor from the heater
assembly

F

Precautions
General information

The refrigerant is potentially dangerous.
and should only be handled by qualified
persons. If it is splashed onto the skin, it can
cause severe frostbite. It is not itself
poisonous, but in the presence of a naked
flame (including a cigarette), it forms a
poisonous gas. Uncontrolled discharging of
the refrigerant is dangerous and potenllan~
damaging to the environment.

8.17 Undo the three screws (arrowed)
securing the blower motor to the
underside of the heater assembly

(

.&
,

•

Waming: Do not attempt to open
the refrigenlnt circu;t. Refer to the
precautions given in Section 9.

F
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Weber-Marelli 59F mulu-point fuel injectiorv'Ignition system
Bosch Motronic ME 7.3 H4 multi-point fuel injectionftgnition system

900:t; 50 rpm'
0.35 maximum'
Electric, immersed in fuel tank
120 litreslhour minimum
110 litres/hour minimum
3.5 bars
3.0 bars
1134 to 1386 ohms
13.8 to 15.2 ohms
14.0 to 15.0 ohms

Recommended fuel
Minimum octane rating .••..•..••..•..•...•..••.•.••••.....

95 RON unleaded

Torque wrench settings

Nm
30
25
25
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22
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Exhaust manifold downpipe support braCket bolt ........••...
Exhaust manifold to cylinder head •.....••......•..•...•..•
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Exhaust system mounting bracket bolts ....................... .
Inlet manifold to cylinder head:
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Fuel system data
Engine Idle speed ..... .
CO% ....... .
Fuel pump type ...... .
Fuel pump delivery rate:
SOHC (a-valve) engines .......•..••••...••..•..•...•..••.•
DOHC (1S-valve) engines
Regulated fuel pressure:
SOHC (a-valve) engines •..••..•..••..•......•..••..•.
OOHC (IS-Valve) engines ................................. .
Crankshaft TDC sensor resistance at 2O"C
.....••.••..•.
Injector electrical resistance:
SOHC (a-valve) engines .•..•...•...
DOHC (IS-valve) engines •...
• Not ad;ustable - controlled by ECU
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4A· 2 Fuel and exhaust systems

1 General information and
precautions

General information
The fuel supply system consists of a fuel
tank (which is mounted under the centre of
the car, with an electric fuel pump immersed
In 11) and fuel feed line. The fuel pump supplies
fuel to the fuel rail, which acts as a reservoir
for the four fuelln}9ctOfS which inject fuel Into
the inlet tracts.
The fuel injection and Ignition functions are
combined into a single engine management
system. The systems fitted are manufactured
by Weber-MareUi and Bosch, and are very
simll8T In terms of construction and operation,
The only significant differences being in the
software contained In the system Electronic
Control Unit (ECU), and certein specific
component variatIons according to engine
type. Each system Incorporates a closed-loop
catalytic converter and an evaporative
emission control system, and compiles with
the latest emission control standards, Ref8f' to
Chapter 5B for information on the ignition side
of each system; the fuel side of the system
operates as follows.
The fuel pump supplies fuel from the tank to
the fuel rail (mounted directly above the fuel
in}actors) by means of a 'return less' system.
Wrth this arrangemeot, the fuellmer and fuel
pressure regulator are an Integral part of the
fuel pump assembly located In the fuel tank.
The regulator maintains a constant fuel
pressure In the supply line to the fuel rail and
allows excess fuel to recirculate in the fuel
tank, by means 01 a bypass channel, II the
regulated luel pressure is exceeded. As the
fuel Iliter is an Integral part of the pump
assembly, fuel filter renewal is no longer
necessary as part of the mainteoance and
servicing schedule.
The fuel inJectOfs are electromagnetic pintle
valves which spray atomlsed fuel Into the
combustion chambers under the control of
the ECU. There are four Injectors, one per
cylinder, mounted In the inlet manifold close
to the cylinder head. Each Injector is mounted
at an angle that allows it to spray fuel directly
onto the back of the Inlet vaJve(s). The ECU
controls the volume of fuel Injected by varying
the length of time for which each Injector Is
held open. The fuel Injection systems are 01
the sequential type, whereby each Injector
operates individually In cylinder sequence.
The electrical control system consists of the
ECU, along with the following sensors:
a) Throttle potentiometer - informs the ECU
of the throttle valve position, and the rate
of throttle opening/closing.
b) Engine COOlant temperatura sensorInforms the fCU of fffl9Ine temperature
(refer to Chapter 3).
c) Intake air temperature/pressure sensor(nforms the fCU of intake air tempemture

and load on the engine (expressed In
terms of inlet manifold vacuum).
d) Lambda sensOlS - fnform the ECU of the
oxygen content of the exhaust gases
(explained In greater detail In Part B of
this Chapter).
e) Crankshaft TDC sensor - informs the ECU
of engine speed and crankshaft angular
position.
f) Vehicle speed sensor - informs the ECU
of the vehicle speed.
g) Knock sensor- informs the fCU of preignition (detonation) within the cylinders
(refer to Chapter 58).
h) Csmshaft position sensor-informs the
ECU of which cylinder is on the firing
stroke.
On the Bosch system, the following
additional sensors are also used:
a) Acceleration sensor - enables the EeU to
distinguish between engine roughness
caused by pnrignltion (detonation) within
the cylinders, or engine shake caused by
abnotmal road conditions.
b) Accelerator pedal potentiometer -Informs
the EeU of accelerator pedal position so
that a specific throttle opening can be
determined by the throttle valve actuetor.
Signals from each of the sensors are
compared by the ECU and, based on this
Information, the ECU selects the response
appropriate to those vallJ6S, and cootrols the
fuel inlectON! (varying the pulse width - the
length of time the injectors Me held open - to
provide a richer or weaker airlfuei mixture, as
appropriate). The alrlluel mixture Is constantly
varied by the ECU, to provide the best
settings for cranking, starting (with eith8f' a hot
or cold engine) and engine warm-up, idle,
cruising and acceleration.
The ECU also has full control C1V8( the engine
idle speed, via a stepper motor or throttle valve
actuator fitted to the throttle body. On the
Weber-Marelli system, the stepper motor
controls the amount of air passing through a
bypass drilling at the side of the throttle. Wheo
the throttle valve Is closed (accelerator pedal
released), the ECU uses the motor to open or
dose an air passage, controlling the amount of
air bypassing the throttle valve and so
controlling the Idle speed. The ECU also carries
out 'fine tuning' of the Idle speed by varying the
Ignition timing to Increase or reduce the torque
of the engine as It Is Idling. This helps to
stabilise the idle speed wh en electrical or
mechanical loads (such as headlights, air
conditioning, etc) are switched on and off. 0fI
the Bosch system, the ECU has total control
over the full range of throttle valve movement
by means of a throttle valve actuator. The
accelerator pedal potentiometer Informs the
ECU of accel8f'8tor pedal position arid from this
data, the ECU controls the throttle valve
actuator so that a corresponding throttle
opening can be obtained. Thls arrangement Is
often termed 'drive-by-wlre' as there Is no
direct accelerator cable connection between
the accelerator pedal arid throttle valve.

The exhaust and evaporative loss emisslor'
control systems are described In more data.
in Chapter 4B.
If there Is any abnormality In any of the
readings obtallled from the main engine
sensors, the ECU enters its 'back-up' mode. II'
this happens, the erroneous senSOf signal IS
overridden, and the ECU assumes a
preprogrammed 'back-up' value, which 'HI
allow the engine to continue running, albeit ~
reduced efficiency. If the ECU enters thiS
mode, the warning lamp on the instrumen
panel will be illuminated, and the relevant fault
code will be stored In the ECU memOfY.
If the warning light illuminates, the vehicle
should be taken to a Fiat dealer at the ear1iest
opportunity. Once there, a complete test ot
the engine management system can be
carried out, using a specla! electrOnic
diagnostiC test unit which is plugged Into the
system's diagnostic connector.

Precautions

A
,

•

Waming: Many of the procedures
In this ChaptfJf" require the
nHnOval of fuel lines and

connections, which may resun In
some fuel spillage. Before carrying out any
operation on the fuel system, refttr to the
precautions given In 'Safely firsU' at the
beginning of this manual, and follow them
implicitly. Petro/Is e highly dangerous and
lIOIatife Jiquld, and the precautions
necessafY whetl handling H cannot be
overstressed. Note that residual pressure
will remain In the fuel lines long after the
vehicle was last used. When disconnecting
any fuel line, first depressurisa the fuel
system as described In Section 5.

2 Air cleaner assembly removal and refitting

Removal
SOHC (8-valve) e ngines
1 Disconnect the air inlet air duct from the
retaining clip adjacent to the right-hand
engine mounting (see illustration).

2.1 On SOHC (S-valve) engines,
disconnect the air Inlet air duct fTom the
clip adjacent to the engine mounting
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2.2 Release the spring-tensioned clasp at
the front of the air cleaner casing

2.3 Undo the retaining bolts located on
each side of the air cleaner casing

2.4 Uft the air cleaner casing off the
throttle body and disconnect the
crankcase ventilation hose

2.6 On DOHC (16-valve) engines,
disconnect the va cuum hose from the air
cleaner-to -throttle body Inlet duct

2.7 Release the clips securing the inlet
duct to the air cleaner and throttle body

2 Release the spring-tensioned clasp at the
....Of'll of the air claaner casing (see
~strationJ .

3 Undo the two retaining bolts, one located
on each side of the air cleaner casing (see
Jlustrationj .
• U ft the air clean er casing off the throllie
DOdy and disconnect the crankcase
..entilation hose from the air cleaner base (see
llustration).
5 Recover the sealing ring. Check the ring for
condition and reflew it if necessary.

OOHC (16-valve) engines

.

)0
bng

r" the
I'Jand

Ii Disconnect the vacuum hose from the alr
::Ieener-to-throttle body inlet duct (see
lIustration).
7 Release the cli ps securing the inlet duct to
the air cleaner and throttle body (see
illustration).
8 Release the crankcase breather hose clip,
disconnect the hose and lift out the inlet duct
lsee Illustration).
9 Undo the three bol ts securing the air
cleaner casing to the cylinder head extension
and inlet manifold (see Illustration).
10 Release the clip and detach the cold air
"'1take duct, then lift the air cleaner casing off
the engine (see illustrations).
11 If required, the cold air intake duct can be
removed after undoing the end fi tting retaining
screw (see illustration).

2.1Qa Detach the cold air intake duct •..
the

'"

2.8 Release the clip, disconnect the
breather hose (arrowed) and lift out the
inlet duct

2.1Ob ... then lift the air cleaner casing off
the engine

Undo the air cleaner casing retaining
bolts (arrowed)

2.11 The cold air intake duct can be
removed after undoing the end fitting
retaining screw

4A-4 Fuel and exhaust systems

3.2a Disengage the accelerator inner
cable from the throttle cam ...

Refitting
12 Refitting is a reversal of removal but
renew the air cleaner filter element, as
described in Chapter 1, if necessary.

3 Accelerator cable - removal,

refitling and adjustment

3.2b ... and withdraw the outer cable
from the rubber grommet on the mounting
bracket

5 Release the bulkhead grommet and
withdraw the accelerator cable from inside the
engine compartment.

2 Release the two retaining lugs and lift the

Refitting

3 From under the facia inside the car, undo
the two bolts securing the pedal and
potentiometer assembly to the mounting
bracket (see illustration),
4 Withdraw the pedal from its location
disconnect
the
potentiometer
wifing
connector, and remove the assembly from the

6 Feed the accelerator cable through the
bulkhead grommet. then return to the car and
locate the inner cable end fitting in the pedal
,~.

7 From within the engine compartment, work
Note: An accelerator cable is only used on
SOHC (8-valve) engines. On OOHC (16-valve)
engines, a 'drive-by-wire' system is employed,
whereby the throttle valve is operated by a
throttle valve actuator incorporated in the
throttle body. The system is controlled by the
engine management ECU using signal inputs
from the accelerator pedal potentiometer.

Removal
1 Remove the air cleaner assembly as
described in Section 2.
2 Disengage the inner cable from the throttle
cam, and withdraw the outer cable from the
rubber grommet on the mounting bracket
(see illustrations).
3 Working back along the length of the cable,
free it from any retaining clips or ties, noting
its correct routing.
4 From under the facia. inside the car.
unhook the cable from the fork at the top of
the pedal arm.

along the cable, securing it in position with the
retaining clips and ties, and ensuring that the
cable is correctly routed,
8 Pass the outer cable through its throttle
body mounting bracket grommet, and
reconnect the inner cable to the throttle cam,
Adjust the cable as described below,

pedal off the mounting bracket,

DOHC (1S·valve) engines

co,.

Refitting
5 Refitting Is a reversal of removal. On SOHC
(8-valve) engines check, and if necessar
adjust, the accelerator cable as described
Section 3.

Adjustment
9 Extract the retaining clip from its groove in
the outer cable (see illustration),
10 Ensuring that the throWe cam is fully
against its stop. gently pull the cable out of its
grommet until all free play is removed from
the inner cable.
11 With the cable held in this position, refit
the retaining clip to the last exposed outer
cable groove in front of the rubber grommet.
When the clip is refitted and the outer cable is
released, there should be only a small amount
of free play in the innef cable,
12 Have an assistant depress the accelerator
pedal, and check that the throttle cam opens
fully and retums smoothly to its stop,
13 On completion, refit the air cleaner
assembly as described in Section 2.

4 Accelerator pedal removal and refitting

Removal
SOHC (8-valve) engines
4.3 Accelerator pedal retaining bolts
(arrowed) - DOHC (16-va!ve) engines

Accelerator outer cable retaining clip
(arrowed)

1 From under the facia inside the car, unhook
the accelerator cable from the fork at the top
of the pedal arm.

5 Fuel system depressurisation
Note: Refer to the warning given in Section'
before proceeding,
Warning: The following
procedure will merely relieve thft
pressure in the fuel systemremember that fuel will still be
present in the system components and
take precautions accordingly before
disconnecting any of them.
1 The fuel system referred to in this Section IS
defined as the tank-mounted fuel pump, thl
fuel rail, the fuel injectors, and the meta! pipes
and flexible hoses of the fuel lines betwee"l
these components, All these contain fUel
Which wilt be under pressure while the 8flgine
is running and/or while the ignition is switched
on. The pressure will remain for some time
after the ignition has been switched off, aoo
must be relieved before any of these
components are disturbed for servicing worK.
2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
3 Remove the air cleaner assembly as
described in Section 2.
4 Locate the Schrader valve situated at the

!
.&.

.•

5.4a Fuel system depressurisation
Schrader valve locetion (arrowed) on
SOHC (8-valve) engines , ..
I-hand end of the fuel rail (see
trations), The Schrader valve wor1<s like a
valve whereby on depressing the central
1ger, the system fuel pressure will be

rundo
II and
JUntlng
!cation,
wiring
"'"' the

• SOHC
:essary
flbed in

-.

Withdraw the protective plastic cap from
top of the valve (see illustration),
Place an absorbent rag around the valve
..n. using a small screwdriver, slowly
opress the central plunger to allow the
assure to be released (see illustration),
sure that the (ag completely covers the
'Ie to catch the fuel spray which will be
r,ened.
On completion of the operations for which
'Stem depressurisation was necessary. relit
Schrader valve cap and reconnect the
Ittery negative terminal. Refit the air cleaner
mbly as deSCribed in Section 2.

5.5 Withdraw the plastic cap from the top
of the Schrader valve ..•

6 Fuel pump and fuel gauge
sender unit - removal and

refitting

~
~

~

Note 1: Refer to the waming given in Section 1 before proceeding.
Note 2: A new sealing O-ring will be required
for refitting,

Removal

from the aperture in the floor panel (see
illustration).
5 Release the locking catch and disconnect
the wiring connector from the top of the fuel
pump (see Illustration).
6 Bearing In mind the warning given In
Section 1. disconnect the fuel supply line
quick-release lining from the pump unit by
pressing the tabs (see illustration). Plug the
end 01 the supply line or cover it with adhesive

t."..

1 Disconnect the battary negative terminal
(raler to Disconnecting tha battary in tha
Reference Chapt8f).
2 Depressurise the fuel system as described
in Section 5,
3 Lift up the rear seat cushion and the floor
covering for access to the fuel pump cover.
4 Undo the three screws and lift the cover

7 Unscrew the large locking ring and remove
it from the tank. This is best accomplished by
making up a simple tool lrom two strips of
metal, suitably drilled and bolted together with
two lengths 01 threaded bar and locknuts.
Engage the tool with the ribs of the locking
ring, and turn the ring anti-clockwise unlit it
can be unscrewed by hand (see Illustrations).

~6

, .. then depress the central plunger to
allow th e fuel pressure to be released

6.4 Remove the fuel pump cover from the
aperture In the floor panel

6.5 Release the locking catch and
disconnect the wiring connector from the
fuel pump

6.6 Disconnect the fuel line quick-release
fitting by pressing tha tabs

6.7a Using a home-made tool, slacken the
fuel pump locking ring ...

fICtion 1

~ath •

.,-

JII,be

. nd

~

~n;'

P', the

",pet>
)etween
n luel
engine
fWltched
me time
off, and
f these

r

~work,

tenninal
in the
I'Ibly as

Id al the

6.7b •.. then remove the ring from the

IB"k
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10 If the tank is contaminated with sedimenl
or water, remove the fuel pump/fuel gauge
sender unit as described in Section 6, and
swill the tank out with clean fuel. The tank is
injection-moulded from a synthetic material if seriously damaged, it should be renewed.
However, in certain cases, it may be possible
to have small leaks or minor damage repaired
Seek the advice of a specialist before
attempting to repair the fuel tank.

Refitting
6.Sa Lift the fuel pump and sender unit
assembly out of the fuel tank .••

6.8b ... and recover the sealing O-ring

8 Lift the fuel pump and sender unit assembly

disconnect the fuel pump wiring connector
and the fuel supply line from the top of the
pump.
3 Chock the front wheels, then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Remove both rear roadwheels.
4 Disconnect the hand brake cables from the
rear brake shoes as described in Chapter 9.
Release the handbrake cables from their
retaining clips on the rear axle mountings,
exhaust heat shields. fuel tank support
brackets and fuel tank (see illustrations).
5 With reference to Section 13, disconnect
the exhaust system from the catalytic
converter downpipe and from its mountings
on the underbody. Move the complete system
to one side, for access to the fuel tank heat
shield.
6 Undo the retaining nuts, extract the spring
clip and remove the heat shield from under
the fuel tank.
7 Loosen the clips and disconnect the filler
pipe and vent pipe from the right-hand side of
the fuel tank. Disconnect the roll-over valve
hoses at the quick-release fittings adjacent to
the filler pipe.
8 Place a trolley jack with an interposed block
of wood beneath the tank, then raise the jack
until it is supporting the weight of the tank.
9 Undo the four fuel tank mounting strap
bolls, then carefully lower the tank from its
location. Move the exhaust system as far as
possible to one side to provide the necessary
clearance for removal.

out of the luel tank, taking great care not to
damage the float arm. Recover the sealing 0ring and discard it - a new one must be used
on refitting (see illustrations).
9 Note that the fuel pump and sende!" unit is
only available as a complete assembly - no
components are available separately.

Refitting
10 Refitting is a reversal of the removal
procedure using a new sealing ring. Prior to
refitting the access cover, reconnect the
battery, then start the engine and check the
fuel line for signs of leakage.

7 Fuel tankremoval and refitting
Note: Refer to the warning given in Section 1
before proceeding.

Removal
1 Before removing the fuel tank, all fuel must
be drained from the tank. Since a fuel tank
drain plug is not provided, it is therefore
preferable to carry out the removal operation
when the tank is nearly empty. Before
proceeding, disconnect the battery negative
terminal {refer to Disconnecting the battery in
the Reference Chapte!"j, and syphon or handpump the remaining fuel from the tank.
2 Working as described in Section 6,

7.4a Release the handbrake cables from
their clips on the rear axle mountings
(arrowed) ...

7Ab .•. exhaust heat shields and support
brackets (arrowed) •..

11 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:
a) Ensure that ell pipes hoses ere correctly
routed and securely reconnected.
b) Refit the exhaust system with reference to
Section 13.
c) Reconnect the handbrake cables and
adjust the handbrake as described in
Chapter 9.

...

[

.......

8 Fuel injection system testing and adjustment

AdJ'
Testing
1 If a fault appears in the fuel injection/engine
management system, first ensure that all the
system wiring connectors are securely
connected and free of corrosion. Ensure thaI
the fault is not due to poor maintenance; Ie
check that the air cleaner filter element Is
clean, the spark plugs are in good conditioI'
and correctfy gapped, the valve clearances
are correctly adjusted (where applicable), the
cylinder compression pressures are correct
and that the engine breather hoses are clea:and undamaged, referring to the relevan
Parts of Chapters 1 and 2 for further
information.
2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
Fiat dealer or suitably-equipped garage fOi
testing. A diagnostic socket is located belo ....
the passenger compartment fusebox in whiCh
a fault code reader or other suitable test
equipment can be connected. By using the

7.4c , .. and fuel tank (arrowed)

H

9
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Disconnect the wiring connectors from
die throttle potentiometer and the Idle
control stepper motor (arrowed)

~

reader or test equipment, the engine
nagement fCU (and the various other
ICle system fCUs) can be interrogated,
.., any stored fault codes can be retrieved.
will allow the fault to be quickly and
-.ply traced, alleviating the need to test all
system components individually, which Is
'ffle-consumlng operation that carries a risk
damaging the fCU.

Adjustment

· ie.
.", IS

§.
de,,,

,...ant

Experienced home mechanics with a
.,siderable amount of skill and equipment
"lCluding a tachometer and an accurately
ibrated exhaust gas analyser) may be able
check the exhaust CO level and the idle
:>eed. However, if these are found to be
!Side the specified tolerance, the car must
taken to a sultably·equipped garage for
.nhef testing. Neithef the mixture adjustment
xhaust gas CO level) nor the idle speed are
fUstable, and should either be incorrect, a
..,Jlt may be present in the engine
-.anagement system.

9 Fuel injection components
(SOHC B-valve enginesjremoval and refitting

~

9.6 DIsconnect the ECU earth lead
(arrowed) from the throttle body

Throttle body assembly
Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Aeference Chaptfll').
2 Aemove the air cleaner assembly as
described in Section 2.
3 Disengage the accelerator inner cable from
the throttle cam, and withdraw the outer cable
from the rubber grommet on the mounting
bracket.
4 Aemove the electronic control unit as
described later in this Section.
5 Disconnect the wiring connectors from the
throttle potentiometer and the idle control
stepper motor (see Illustration).
6 Undo the retaining screw and disconnect
the fCU earth lead from the front of the
throttle body (see illustration).
7 Slacken and remove the three bolts
securing the throttle body assembly to the
inlet manifold, then remove the assembly and
collect the sealing O·ring (see illustration).
Refitting

Note: Refer to the warning given In Section ,
oefore proceeding.

8 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:
a) Ensure the throttle body and inlllt
manifold mating surfaces are clean and
dry, then fit the throttle body With 8 new

9.12 Oisconnectthe wiring connectors at
the tuellnjectors

9.13 Disconnect the fuel supply pipe at the
fuel rail quick-release connector

~

~

O-ring. and securely tighten the retaining
bolts.
b) Refit the electronic control unit as
described later in this Section .
c) Adjust the accelerator cable as desaibed

in Section 3.

Fuel rail and Injectors
Removal

9 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter) .
10 Aemove the air cleaner assembly as
described in Section 2.
11 Depressurise the fuel system as
described In Section 5.
12 Disconnect the wiring connectors at the
fuel Injectors (see illustration).
13 Disconnect the fuel supply pipe at the
quick-release connector on the lett-hand BOd
of the fuel rail (see illustration).
14 Unscrew the two bolts securing the fuel
rail assembly to the inlet manifold, then
carefully pull the injectors from their manifold
locations (see illustration). Remove the
assembly from the engine and remove the
injector lower O-ring seals.
15 The injectors can be removed individually
from the fuel rail by extracting the relevant
metal clip and easing the injector out of the
rail. Remove the injector upper O-ring seals.

9.14 Unscrew the two bolts (arrowed)
securing the fuel rail assembly to the inlet
manifold

4A-a Fuel and exhaust systems

9.22 Intake air temperature/ pressure

sensor wlrin9 connector (A) and retaining

9.26 Crankshaft TOC sensor location
(arrowed)

9.34 Camshaft position sensor wiring
connector (A) and retaining bolt (8)

screws (S)

16 Check the electrical resistance of the
Injector using a multimeter and compare It
with the Specifications. Note: If a faulty
Injector is suspected, before condemning the
Injector it is worth trying the effect of one of
the proprietary injector-cleaning treatm&nts.

Coolant temperature sensor

Camshaft position sensor

24 Refer to Chapter 3.

Removal

Lambda sensors
25 Refer to Chapter 48.

Refitting
17 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:
B) Renew the injector O-ring seals. and

smear them with a little petroleum jelly
before assembling. Take care when fitting
the injectors to the fuel rail and do not
press them in further than required to fit
the retaining clip otherwise the O-ring
5$81 may be damaged.
b) Ensure that the injector retaining clips are
securely seated.
c) On completion check the fuel rail and
Injectors for fuel leaks.

Idle control stepper motor
18 The Idle control stepper motor Is an
integral part of the throttle body and cannot
be Individually renewed.

Throttle potentiometer
19 The Idle control stepper motor Is an
Integral part of the throttle body and cannot
be Individually renewed.

Crankshaft TDC sensor
Removal
26 The crankshaft TOC sensor is located
adjacent to the front facing side of the
cmnkshaft pulley (see Illustration).
27 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference ChaptSl"j.
28 Remove the timing belt upper and lower
covers as described In Chapter 2A
29 Undo the bolt securing the sensor to the
oil pump casing and remove the sensor from
its location.

Refitting
30 Locate the sensor In position and secure
with the retaining bolt.
31 Engage the sensor wiring harness with
the upper and lower liming belt covers,
then refit the covers as described in Chapter 2A.

Knock sensor
32 Refer to Chapter 58.

33 Disconnect the battery negative terml
(refer to Disconnecting the battery in II
Reference ChaptSl"j.
34 Disconnect the wiring connectOl" from II
camshaft position sensor located at the 11m
belt end of the camshaft cover (s..
illustration).
35 Undo the retaining bolt aTld withdraw It
sensor from the camshaft cover.

Refitting
36 Refitting Is a reversal of the remoll
procedure.

Electronic control unit (ECU)
Removal
37 The electronic control unit is attached
the rear of the throttle body.
38 Disconnect the battery negative terml
(refer to Disconnecting the battery In It
Reference Chapter).
39 Remove the air cleaner assembly
described in Section 2.
40 Rotate the wiring connector locki
catches and disconnect the two wirin
connectors from the top of the ECU (SM
illustrations).
41 Undo the two mounting bolts and rern~
the ECU from the throttle body (SH
illustrations).

Intake air temperature/pressure
sensor
Removal
20 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
21 Remove the air cleaner assembly as
d&SClibed in Section 2.
22 Disconnect the wiring connector, undo
the two retaining screws and remove the
sensor from the left-hand end 01 the Inlet
manifold (see illustration).

Refitting
23 Refitting is a reversal of the removal
procedure.

Rotate the ECU wiring connector
locking catches ...

•• , and disconnect the two wiring
connectors from the ECU

•
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Undo the two mounting bolts
(arrowed) ...
fitting
Refitling Is a reversal of the removal
x:edure.

ttertia safety switch
.he
tlmlng
(see

the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
50 Disconnect the sensor wiring connector
then unscrew the sensor from the differential
housing.

~oval

Refitting

&3 Disconnect the battery negative terminal

51 Refitting is a reversal of the removal
procedure.

~er to Disconnecting the battery in the
-terence Chapter).
Working under the facia on the right-hand
te. move away the floor covering and side
feN" access to the switch.
Disconnect the wiring connector. then
!do the two bolts and remove the switch
..., its location.

~fitting

Refitting is a reversal of the removal
.xedure.

Vehicle speed sensor
Ie: On cars &quipped with ABS, the vehicle
*Ki sensor signsJ is supplied to the ECU by
ASS wheel speed sensors.
Jtemoval
.7 The vehicle speed sensor is located on
Ie

top of the transmission differential

.""'9.
• Disconnect the batt9fY negative terminal
fer to Disconnecting the battery In the
erence Chapter).
Firmly apply the hand brake, then Jack up

nn.

..• and remove the ECU from the
throttle body

10.5 Throttle body retaining bolts
(arrowed)- shown with inlet manifold
removed

10 Fuel injection components
(DOHC 16-valve engines)-

removal and refitting
Note: Refer to the warning given in Section 1
before proceeding.

Throttle body assembly
Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Remove the air cleaner assembly as
described in Section 2.
3 Disconnect the wiring connector for the
throttle valve actuator (see illustration).
4 Remove the electronic control unit as
described later in this Section.
S Slacken and remove the four bolts securing
the throttle body assembly to the inlet
manifold. Move the ECU mounting bracket

10.1 0 Fuef supply pipe quick-release
connector (arrowed)

10.3 Throttle valve actuator wiring
connector (arrowed)

aside, then remove the assembly and collect
the sealing O-ring (see illustration).

Refitting
6 Refitting is a reversal of the removal
procedure, bearing in mind the following
points:
a) Ensure the throttle body and inlet
manifold mating surfaces are clean and
dry, then fit the throttle body with a new
O-ring, and securely tighten the retaining
boI~.

b) Refit the electronic control unit as
described later in this Section.

Fuel rail and injectors
Removal
7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
8 Remove the air cleaner assembly as
described in Section 2.
9 Oepressurise the fuel system as described
in Section 5.
10 Disconnect the fuel supply pipe at the
quick-release connector in the centre of the
fuel rail (see Illustration).
11 Disconnect the wiring connectors at the
fuel injectors. Release the injector wiring
harness from the retaining clips on the fuel rail
and move the harness to one side (see
illustration).
12 Unscrew the two bolts securing the fuel rail

10.11 Fuel Injector wiring COtVl8Ctors (A)
harness c~ps (B) and fuel rail retaining
bolts (C)- shown with inlet manifold removed

4A-10 Fuel and exhaust systems

10.21 Disconnect the wiring connector at
the intake air temperature/pressure sensor

10.38 Disconnect the wiring connector
from the acceleration sensor

10.44 Rotate the locking catches and
disconnect the two wiring connectors from
the top of the ECU

assembly to the Inlet manifold, then carefully
pull the Injectors from their manifold locations.
Remove the assembly from the engine and
remove the injector lower O-ring seals,
13 The Injectors can be removed individually
from the fuel rail by extracting the relevant
metal clip and easing the injector out of the
rail. Remove the injector upper O·ring seals.
14 Check the electrical resistance of the
injector using a multlmeter and compare it
wlth the Specifications. Note: If a faulty
injector is suspected. before condemning the
injector it is worth trying the effect of one of
the propriet8Jy Injector-cJeanlng treatments.

(refer to Disconnecting the battery in the
Reference Chapter).
20 Remove the air cleaner assembly as
described in Section 2.
21 Disconnect the wiring connector, then
undo the retaining bolt and remove the sensor
from the right·hand end of the Inlel manifold
(see illustration).

camshaft position sensor located in the centre
of the cylinder head extension.
35 Undo the retaining bolt and withdraw thesensor from its location,

Refitting
15 Refining Is a reversal of the removal
procedure. bearing in mind the following
points:
a) Renew the injector O-ring seals, and
smear them with a little petroleum jelly
before assembling. Take care when fitting
the in;actors to the fuel ral/ and do not
press them in further than required to fit
the retaining dip otherwise the O·ring
seal may be damaged.
b) Ensure that the injector retaining clips are
securely seated.
c) On completion check the fuel ralllJIld
Injectors for fuel leaks.

Throttle IIalve actuator
18 The throWe valve actuator Is an Integral
part of the throttle body and cannot be
individually renewed.

Throttle potentiometer
17 The throttle potentiometer is incorporated
in the throttle valve actuator and cannot be
individually renewed.

Accelerator pedal potentiometer
18 The accelerator pedal potentiometer is an
integral part of the accelerator pedal
assembly and cannot be Individually renewed.
Refer to Section 4 for accelerator pedal
removal and refining procedures.

Intake air temperature/pressure

sensor
Removal
19 Disconnect the banel)' negative terminal

Refitting
22 Refitting is a reversal of the removal
procedure.

Coolant temperature sensor

procedure.

Acceleration sensor
Removal
37 Disconnect the banel)' negative termina.

Crankshaft TDC sensor
Removal

Refitting

25 The crankshaft TDC sensor is located
adjacent to the front facing side of the
crankshaft pulley (see Illustration 9.28).
28 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
27 Remove the timing belt upper and lower
covers as described In Chapter 28,
28 Undo the bott securing the sensor to the
oil pump casing and ramove the sensor from
its location.

40 Refitting Is a reversal of the removal
procedure.

Lambda sensors
24 Refer to Chapter 48.

Refitting
29 locate the sensor in position and secure
with the retaining bolt.
30 Engage the sensor wiring harness with the
upper and lower timing belt covers. then refJl
the covers as described in Chapter 28.

Knock sensor
31 Refer to Chapter 58.

Electronic control unit (ECU)
Removal
41 The electronic control unit Is attached to
the top 01 the throttle body.
42 Disconnect the banery negative termin.
(reler to Disconnecting the battery in tr..
Reference Chapter).
43 Remove the air cleaner assembly
described in Section 2.
44 Rotate the wiring connector locklnr
catches and disconnect the two wiring
connectors from the top of the ECU (SH
illustration).
45 Undo the four nuts securing the ECU to
the throttle body. noting the location of the
earth lead under the front left-hand nut. Ut'
the unit up and off the throttle body.

Camshaft position sensor

Refrtting

Removal

46 Refitting is a reversal of the removal
procedure.

32 Disconnect the banery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
33 Remove the air cleaner assembly as
described in Section 2.
34 Disconnect the wiring connector from the

•

Refitting
36 Refining is a reversal of the removal

(reler to Disconnecting the battery in the
Refereoce Chaplet).
38 Disconnect the wiring connector from thtr
acceleration sensor located adjacent to t
right-hand engtne mounting (see illustration)
39 Undo the retaining bolt and remove It.
sensor from its location.

23 Refer to Chapt9( 3.

"

Inertia safety switch
47 Refer to Section 9.

Vehicle speed sensor
48 Refer to Section 9.

•,
•

Fuel and exhaust systems 4A- 11

11.5 Camshaft position sensor (A) and
crankshaft TOC sensor IS) wiring
connectors - SOHC (S-valve) engines

-

11 Inlet manifold removal and refitting
Note: Refer to the warning given in Section 1
oefore proc&eding.

SOHC (S·valve) engines
Removal

...

..I

1 Disconnect the battery negative terminal
refer to D;sconnecting the battery in the
Reference Chapt8f).
2 Remove the air cleaner assembly as
described in Section 2 .
3 Drain the cooling system as described in

11 .7a Disconnect the w iring c onnlti:tor ...

S Release the retaining clip and disconnect
the coolant hose from the rear of the
manifold.
9 Disconnect the crankcase ventilation
system hose from the right-hand side of the
manifold (see illustration),
10 Remove the throttle body assembly as
described in Section 9.
11 Remove the fuel rail and injec tors as
described in Section 9.
12 Release the clips and disconnect the fuel
injector wiring duct from the slots on the
camshaft cover. Move the wiring duct
and associa ted cables clear of the inlet
manifold .
13 Release the wiring harness from the clips
at the rsar of the manifold.
14 UndO the manifold retaining nuts bolts,
and remove the manifold from the cylinder
head. Remove the sealing rings and obtain
new rings for refitting.

reconnected to their original positions and
ere securely held (where necessary) by
the retaining clips.
c) Refit the fuel reil and injectors, and the
throttle body assembly with reference to
Section 9.
d) On completion, refill the cooling system
8S descn'bed in Chap ter 1.

DOHC (16-valve) engines
Removal

selVo unit. Release the hose from the
-etaining clip 00 the bulkhead.
S Disconnect the wiring connectors from the
camshaft position sensor and crankshaft TOG
sensor (see Illustration).
6 Disconnect the wiring connectors from the
Intake air temperature/pressure sensor, and
engine coolant temperature sensor (see
Itlustratio n).
7 Disconnect the wiring connector and fuel
vapour hose from the evaporative emission
control solenoid (see Illustrations).

15 Refitting Is a reverse of the removal
procedure, noting the following points:
a) Ensure that the manifold and cylinder
head mating surlaces are clean and dry,
and fit new manifold seal/ng rings. Refit
the manifold and securely tighten Its
retaining nuts.
b) Ensure a/l relevant hoses and wiring are

16 Disconnect the battery negatwe terminal
(refer to Disconnecting the bettery In the
Reference Chapter).
17 Remove the air cleaner assembly as
described in Section 2.
18 Drain the cooling system as described in
Chapter 1.
19 Depressurise the fuel system as
described in Section 5.
20 Disconnect the fuel supply pipe at the
quick-release connector in the centre of the
fuel rail. Aelease the fuel supply pipe from the
retaining clips on the manifold and move it to
one side.
21 Disconnect the evaporative emission
control system fuel vapour hose at the qulck~
release connector on the manifold right-hand
side (see illustration).
22 Release the clip and disconnect the

11 .7b ... and fuel vapour hose from the
evaporative emlS5lon control solenoidSOHC (S-valve) engines

11 .9 Disconnect the crankcase ventilation
system hose from the right-hand side of
the manifold - SOHC (S-valve) engines

11 .21 Disconnect the evaporative emission
control vapour hose at the quick- release
connector - DOHe (l6-valve) engines

Chapter 1.
4 Prise out the grommet and disconnect the

Drake servo vacuum hose from the front of the

as

11 .6 Intake air temperature/ pressure
sensor wiring connector (arrowed) - SOHC
(8-valve) engines

Refitting

.J

4A-12 Fuel and exhaust systems

11.22 Release the clip and disconnect the
vacuum hose from the rear of the manifold
- DOHC (16-valve) engines

-..
11 .24 Open the c lip and free the ECU
wiring hamess from the throttle bodyDOHC (16-valve) engines

11 .25a Disconnect the wiring c onnectors
at the engine coolant temperature sensor
and throttl e valve actuator (arrowed) ...

11 .25b ... and at th e evaporative emission
contro l solenoid and fuel injector hamess
(arrowed) - DOHC (16-valve) engines

11 .27 Disconnect the crankcase breather
hose from the pipe stub behind the throttle
body - OOHC (16 -valve) engines

11.28 Release the clip and disco nnect the
c oolant hose from t he rear of th e manifold
- DOHC (16-valve) engines

11 .29 Undo the bolt securing the inlet
manifold support bracket to the cylinder
head extension - DOHC (16-valve) engines

vacuum hose from the rear of the inlet
manifold (see illustration).
23 Rolate the wiring connector locking catches
and disconnect the two wiring connectors from
the top of the ECU. Undo the nut and release the
earttllead from the ECU front mounting stud.
24 Open the cable clip and free the ECU
wiring harness from the throttle body (see
illustration).
25 Disconnect the wiring connectors from
the engine coolant temperature sensor.
throttle valve actuator. evaporative emission
control solenoid and fuel injector harness (see
illustrations).
26 At the right-hand end of the manifold.
disconnect the wiring connector from the
intake air temperature/pressure sensor.
27 Disconnect the crankcase breather hose
from the pipe stub behind the throttle body
(see illustration).
28 Release the clip and disconnect the
coolant hose from the rear of the manifold
(see lIIustration).
29 Release the spark plug HT leads from the
manifold upper support bracket, then undo
the bolt securing the support bracket to the
cylinder head extension (see illustrati on).
30 Detach the engine wiring harness from the
two clips at the rear of the manifold.
31 Undo the eight retaining bolts and remove
the manifold from the cylinder head (see
illustrations).
32 Remove the sealing rings and obtain new
rings for refitting (see illustration).

11.31a Undo the eight retaining bolts
(arrowed) ...

11.31b . . . and remove the inlet manifold
fro m the c ylinder head - DOHC (16-valve)
engines

11.32 Renew the inlet manifold sealing
rings prior to refitting - DOHC (16-valve)
engines

2
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"-frtting
m Refitting is a reverse of the remoyal
'OC8dure, noting the following points:
Ensure that the manifold and cylinder

head mating surfaces are clean snd dry,
8f1d fit new manifold sealing rings. Refit
the manifold and securely tighten Its
retsining bolts.
Ensure all relevant hoses and wiring are
reconnected to their original positions and
are securely held (where fl8C8SS8I)') by
the retaining clips.
On completion, refill the cooling system
as described in Chapter ,.

12 Exhaust manifold removal and refitting

Removal
· Disconnect the battery negative terminal
fit!' to Disconnecting the battery In the
ence Chapteq.
.t Remove the air cleaner assembly as
ecribed In Section 2.

-...

lady
old

...
...

,.,0

Ih.

· FIrmly apply the handbrake, then lack up
front of the car and support It securely on
.Ie stands (see Jacking and vehicle support).
~ Undo the four bolts securing the heal shield
the exhaust manifold.

From under the car, undo the three nuts
uring the heat shield to the catalytic
.,verter , then remove the heat shield from
manifold (see illustration).
Disconnect the wiring for the 'upstream'
Id 'downstream' lambda sensors al the
.,nectors on the transmission bellhousing
1M illustrations).

r Unscrew the nuts and disconnec1 the exhaust
'Stem front pipe flange from the manifold
[MTlpipe (see iHustration). Recoverthe gasket.
• Undo the boll securing the manifold
wnplpe support bracket to the transmission .
t Undo the nuts securing the exhaust
-.nlfold to the cylind8f head, noting that the
IQlne lifting bracket is also secured by the
NO upper nuts at the timing belt end.
..refully withdraw the manifold off the
IOUflting studs and collect the gasket.

Refi tting

to

Refitting is a reversal of the removal
'IroCedure but use a new manifold gasket,
m new front pipe flange gasket. Tighten all
'l)untlng and attachment nuts/bolts to the
ooecifled torque.

13
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Exhaust system - general
information and component
renewal

~
~
~

General information
, A one-piece exhaust system is fitted
omprising a front pipe, intermediate silenc8f
r'Id rear silencer. The front pipe is connected

12.6b Downstream lambda sensor wiring
connector (arrowed)

12.7 Exhaust system front pipe flange
retaining nuts (arrowed)

to the exhaust manifold downpipe by means
of a flange Joint, and contains a flexible
section to cater for engine movement. A
catalytic converter Is fitted to all models. and
is an Integral part 01 the exhaust manifold.
2 The system Is suspended throughout its
entire length by rubbel' mountings.
3 The intemladiate and rear silencers can be
Individually renewed by cutting the original
system at a specified distance from the front
pipe flange Joint. The new section is then
secured by a clamping sleeve which is
supplied as part 01 the new front or rear
section.

underbody. lower the system and suitably
support It .
9 Using a hacksaw, cut through the system at
the point previously marked , then rem0v9 the
front pipe and intermediate silencer or the
tailpipe and rear silencer, as applicable.
10 Remove any burrs from the remaining
section at the cutting point, then slide the
clamping sleeve into position. Locate the new
section in place in the clamping sleeve.
11 Refit the bolts securing the front and rear
mounting brackets to the underbody and
tighten them to the specified tOl'que.
12 Reconnect the front pipe flange to the
manifold down pipe using a new gasket, and
tighten the nuts to the specified torque.
13 Align the two exhaust system sections so
that there Is adequate clearance between the
system and vehicle underbody, then securely
tighten the clamping sleeve nut.
14 On completion, lower the car to the
ground.

Component ren ew al
Exhaust manifold and catalytic
conve rter

4 Refer to Section 12.
Intermediate and rear silencers
5 Firmly apply the hand brake, then jack up
the front and rear of the car and support it
securely on axle stands (see Jacking and

vehicle support).
6 Using a tape measure, measure rearwards
from the flat surface of the front pipe-tomanifold downpipe flange, and suitably mark
the system 1974.0 mm from the flange. This
will be the cutting point for renewal of the
intem19diate or rear silencer.
7 Unscrew the nuts and disconnect the front
pipe flange from the manifold downpipe.
Recover the gasket.
S Undo the bolts securing the front and rear
exhaust system mounting brackets to the

Heat shields
15 Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. lower the system and suitably
support it.
16 The heat shields are secured to the
underbody by an assortment of nuts, bolts
and retaining clips. Remove the relevant
attachments and withdraw the heat shleld(s)
from their Iocatioo.
17 Refit the heat shield(s), and exhaust
system mounting brackets. tightening the
bracket retaining bolts to the specified torque.
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Chapter 4 Part B:
Emission control systems
Contents
Catalytic converter - genet'al Information and precautions

3

General information .. .

. . . . . . . . . . . . . .. 1

Emission control systems - component renewal .......... • ... • 2
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Specifications
Torque wrench setting
lambda sensor 10 manifold ..

1 General information

All models use unleaded petrol and afe
controlled by engine management systems
that are 'tuned' to give the beSt compromise
between driveability, fuel consumption and
exhaust emission production. In addition, a

number of systems are fitted that help to
minimise other harmful emissions: a
crankcase emission-control system that
reduces the release of pollutants from the
crankcase, an evaporative loss emission
control system to reduce the release of
hydrocarbons from the fuel tank, and a
catalytic converter to reduce exhaust gas
pollutants.

Crankcase emission control
To reduce the emission of unburned
hydrocarbons from the crankcase into the

'" -
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atmosphere, the engine Is sealed and the
blow-by gases and oil vapour are drawn from
inside the crankcase, into the inlet tract to be
burned by the engine during normal
combustion.
Under conditions of high manifold
depression ~dllng, deceleration) the gases will
by sucked positively out of the crankcase.
Under conditions of low manifold depression
(acceleration, full·throttle running) the gases
are forced out of the crankcase by the
(relatively) higher crankcase pressure; if the
engine is worn, the raised crankcase pressure
(due to increased blow-by) will cause some of
the flow to return under all manifold
conditions.

Exhaust emission control
To minimise the amount of pollutants which
escape into the atmosphere, a catalytic
converter is fitted integrally into the exhaust
manifold. The fuel system is of the closedloop type, in which two lambda (or oxygen)

~
~
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~
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sensors In the exhaust system provide the
engine management system ECU with
constant feedback, enabling the ECU to
adjust the air/ fuel miKture to optimise
combustion. One lambda sensor is filted
'upstream' of the catatytic converter, and the
second sensor is fitted 'downstream' of the
converter. The ECU compares the voltage
signals from the two sensors to obtain the
optimum inlet airlfuel ratio.
The lambda sensors have a heating
element built·in that is control!ed by the ECU
to quickly bring the sensor's tip to its optimum
operating temperature. The sensor's tip Is
sensitive to oxygen and provides a voltage
slgnal to the ECU that varies aCCOtding on the
amount of oxygen in the exhaust gas. If the
Inlet air/fuel mixture is too rich, the exhaust
gases are low in oxygeo so the seosor sends
a low-voltage signal, the voltage rising as the
mlKture weakens and the amount of oKygen
rises in the eKhaust gases. Peak conversion
efficiency of all major pollutants occurs if the

48-2 Emission control systems
caniSl~

"'''.
18 . .
Exha
Cata~

,. Th
of the I

Soo'"
refrttll'll
Lamb
2..83 Oisconnect the wiring COflnector ...

2_8b ..• and fuel vepour hose from the
control solenoid - SOHC (8-valve) engines

2. 7a Extract the retaining spring clip ..•

Nota:
will no

powe<
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2<1
inlet alr/fuel mi)(ture is maintained at the
chemically-correct ratio lor the complete
combustion of petrol of 14.7 parts (by weight)
of air to 1 part of fuel (the stoichiometric ratiO).
The sensor outpul vollage alters in a large
step at this point, the ECU using the signal
change as a reference point and correcting
the inlet air/fuel mixture accordingly by
altering the fuel InJector ptJlse width.

Evaporative emission control
To minimise the escape of unburned
hydrocarbons Into the atmosphere, an
evaporative loss emission control system is
fitted. The fuel tank tiller cap is sealed and a
charcoal canister is mounted underneath the
right-hand wheel arch to collect the petrol
vapours released from the fuel contained in
the fuel tank. It stores them until they can be
drawn from the canister (under the control of
the engille management system ECU) via the
evaporative emission control solenoid vatve
Into the inlet tract, where they 8tlI then bumed
by the engine during normal combustion.
To ensure that the engine runs correclly
when it is cold and/or idling and to protect the
catalytic converter from the effects of an overrich mixture, the solenoid valve is not opened
by the ECU until the engine has warmed-uP.
and the engine Is under load: the solenoid
valve is then modulated on and off to allow
the stored vapour to pass into the inlet tract.

2. 7b ... and remove the solenoid from the
inlet manifold - SOHC (8-valve) engines

2 Emission control systems component renewal

remove the solenoid from the inlet manifold
(see illustrations).
8 Refitting Is a reversal of removal.

OOHC (16-valve) engines

Crankcase emission control
1 The crankcase emission control system
consists of a hose from the camshaft
cover/cylinder head extension to the air
cleaner (or inlet duct).
2 The system requires 1"1() attention other than
to check at regular intervals that the hose Is
free of blockages and undamaged.

Evaporative emission control

9 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference ChaptBf').
10 Remove the air cleaner assembly as
described in Chapter 4A.
11 Disconl18Ct the wiring connector and fuel
vapour hose from the control 90lenold (8ea
illustration).
12 Undo the two retaining screws and
remove the solenoid from the inlet manifold
(see illustration).
13 Refitting is a reversal of removal.

3 The evaporative loss emission control
system consists 01 the control solenoid, the
activated charcoal filter canister and
connecting fuel vapour hoses.

Control solenoid renewal
SOHC (8-valve) engines
4 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
5 Remove the air cleaner assembly as
described in Chapter 4A.
6 Disconnect the wiring connector and fuel
vapour hose from the control solenoid (see
lItustrations).
7 Extract the retaining spring clip. and

2.11 Disconnect the wiring connector (A)
and fuel vapour hose (8) from the control
solenoid - OOHC (1S-valve) engines

Charcoal canister renewal
14 Firmly apply the handbrake, then jack up
the front 01 the car and support it securely on
axle stands (see Jacking and vehicla support).
Remove the right-hand front roadwheel.
'5 Worlting under the right-hand wheel arch.
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access to the charcoal canister.
16 From within the engine compartment.
disconnect the two fuel vapour hoses at thetf
quick-release IIttlngs adjacent to the righthand suspension strut tower.
17 Worldng under the wheel arch, undo the
retaining nut and bolt, and remove the

2.'2 Undo tnetwo retaining screws
(arrowed) and remove the solenoid from It.

inlet manifold - DOHC (16-valve) engines
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canister and vapour hoses from under the

"".
18 Refitting is a reversal of removal.
Exhaust emission control
Catalytic converter renewal

1S The catalytic COflverter Is an integral part
of the exhaust manifold. Refer to Chapter 4A,
Section 12, for exhaust manifold removal and
refitting procedures.

lambda sensors renewal
Note: The lambda sensors are delicate and
will not work if dropped or knocked, if their
power supply is disrupted, or If any cleaning
mBteris/s are used on them.
20 The two sensors are threaded into the
exhaust manifold - one 'upstream' and one
'downstream' 01 the catalytic convert8f.
21 Disconnect the battery negative terminal
lrefer to Disconnecting the battery in the
Reference Chapter).
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22 Remove the air cleaner assembly as
described in Chapter 4A.
23 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle supporl).
24 Undo the four bolts securing the heat
shield to the exhaust manHold.
25 From under the car, undo the three nuts
securing the heat shield to the catalytic
converter, then remove the heat shield from
the manifold.
26 Disconnect the relevant sensor wiring
connector located on the transmission
bellhousing (see illustrations).
Xl Unscrew the sensor. taking care to avoid
damaging the sensor probe as it is removed.
Note: As a flying lead remains connected to
the sensor after it has been disconmtcted, if
the correct spanner is not available, a slotted
sockat will be required to remova the sensor.
28 Apply a little anti-seize grease to the
sensor threads - avoid contaminating the
probe lip.
29 Refit the sensor to the downpipe,

2.263 Upstream lambda sensor wiring
connector (arrowed)

2.26b Do wnstream lambda sensor wiring

tightening it to the specified torque.
Reconnect the wiring connector.
30 Refit the heat shield and air cleaner
assembly, then reconnect the battery and
lower the car to the ground.

unbumed fuel, causing it to ovemeat
when the engine does start.
e) DO NOT switch off the Ignition al high
engine speeds.
f) DO NOT use fuel or engine oil additiveslhese may contain substances harmful to
the catalytic converter.
g) DO NOT continue to use the car if the
engine bums oil to the extent of leaving a
visible Ira/I of blue smoke.
h) Remember that the catalytic converter
operates at very high temperatures. DO
NOT, therefore, park the car in dry
undergrowth, over long grass or piles of
dead leaves after a long run.
I) Remember that the catalytic converter Is
FRAGILE - do not strike It with tools
during servicing work.
j) In some cases a sulphurous smell pike
that of rotten eggs) may be notJC8d from
the exhaust. This is common to many
catalytic converter-equipped C8IS and
once the car has covered a few
thousand miles the problem should
disappear.
Ie) The catalytic converter, used on a wellmaintained and weI/-driven car, should
last for between 50 000 and
100 000 miles - if the converter Is no
longer effective it must be renewed.

3 Catalytic converter - general
information and precautions
The catalytic converter is a reliable and
simple device which rl89ds no maintenance In
itself, but there are some facts of which an
owner should be aware if the converter is to
function properly for its full service life.
a) DO NOT use leaded petrol or LRP in a car
equipped with a catalytic converter - the
lead will coat the precious metals,
reducing their converting effICiency and
wIN eventually destroy the converter.
b) Always keep the ignition and fuel systems
well-maintained In accordance with the
manufacturer's schedule.
c) If the engine develops a misfire, do not
drive the car at all (or at /east as little as
possibla) until th& fault is cured.
d) DO NOT push- or tow-start the car- this
will soak tha catalytic converter in

connector (arrowed)
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1 General information and
precautions

General information
The engine electrical system consists
mainly of the charging and starting systems.
Because of their engine-related functions ,
these components are covered separately
from the body electrical devices such as the
lights, inslrumeots, etc (which are covered in
Chapter 12). Information on the Ignition
systern is covered in Part B of this Ct'lapter.
The electrical system is 01 12 volt negative

earth type.
The batt9IY fitted as original eqUipment is of
maintenance-free (sealed lor lile) type and is
charged by the alternator, which is belt-driven
from the crankshaft pulley. If a non-original
battery is fitted it may be of standard or low
maintenance type.

The starter motor Is of the pre-engaged
type incorporating an Integral solenoid. On
starting, the solenoid moves the drive pinion
into engagement with the flywheet ring gear
before the starter motor is energised. Once
the engine has started, a one-way clutch
prevents the motor armature being driven by
the engine until the pinion disengages from
the flywheel.

Precautions
Further details of the various systems are
giverl in the relevant Sections of this Chapter.
While some repair procedures are given, the
usual course of action is to renew the
component concerned. The owner whose
interest extends beyond mere component
renewal shouk:l obtain a copy of the AutomotNe
Electrical & Electronic Systems Manual,
ava!lable from the publishers of this manual.
It is necessary to take extra care when
working on the electrical system to avoid
damage to semi-conductor devices (diodes

37

and transistors) , and to avoid the risk of
personal injury. In addition to the precautions
given In Safety first! at the beginning of this
manual, observe the following when worl<ing
on the system:
• Always remove rings, watches, etc before
worlflng on the electrical system. Even with
the
battery disconnected,
capacitive
discharge could occur if a component' s live
terminal Is earthed through a metal object.
This could cause a shock or nasty bum.
• Do not reverse the battery connections.
Components such as the alternator, electronic
control units. or any other componeots having
seml--conductor circuitry could be irreparably
damaged.
• If the engine is being started using Jump
leads and a stave battery. connect the
batteries positive-to-positive and negative-tonegative (see Jump starting). This also applies
when connecting a batt9IY charger but in this
case both of the battery terminals should first
be disconnected.

SA- 2 Starting and charging systems
• Never disconnect the battBIY tenninals, the
alternator, any electrical wiring or any test
instruments when the engine Is running.
• Do not allow the engine to tum the alternator
When the alternator Is not connected.
• Never test for alternator output by flashing
the output lead to earth.
• Never use an ohmmeter of the type
incorporating a hand-cranked generator for
circuit or continuity testing.
• Always ensure that the battery negative
lead Is disconnected when working on the
electrical system.
• Before
using
electric-arc
welding
eQuipment on the car, disconnect the batt9fY,
alternator and components such as the fuel
Injectionllgnltlon electronic control unit to
protect them from the risk of damage.
Severnl systems fitted to the vehicle require
battery power to be available at all times,
either to ensure their cont inued operation
(such as the clock) or 10 maintain control unit
memories or security codes which would be
wiped If the battef)' were to be disconnected.
To ensure Ihal there are no unforeseen
consequences of this action, Refer to
Disconnecting the battery In the Reference
Chapter for further infonnation.

2 Battery lesting and charging

Testing
Standard and low maintenance battery
1 If the vehicle covers a small annual mileage, it
is worthwhile checking !he specific gravity of the
alectroIyte every three months to determine the
state of charge oflhe battery. Use a hydrometer
to make the check and compare the results With
the following table. NoIe that the specific gravity
readings assume an electrolyte temperature of
15"C (60"F): for every 10·C (lS"F) below 15'C
(GOoF) subtract 0.007. For every 10°C (lS°F)
above WC (GOoF) add 0.007.
Ambient temperature
Below 25"C
Above 25·C
Charged
1.210 to 1.230 1.270 to 1.290
70% charged 1.170 to 1.190 1.230 to 1.250
Discharged 1.0SOto 1.070 1.11010 1.130
2 If the battery condition Is suspect, first
check the specific gravity of electrolyte In
each cell. A variation of 0.040 or more
between any cells Indicales loss of electrolyte
or detarioration of the internal plates.
3 If the specific gravity variation Is 0.040 Of
more, the battery should be renewed. If Ihe
cell variation Is satisfactory but the battery is
discharged, It should be charged as
described latSf' in this SectIon.
Maintena n ce~free

battery

4 In cases where a sealed for life
maintenance-free battery Is fitted, topping-up
and testing of the electrolyte In each cell Is not

14 A constant voltage type charger b
required, to be set. when connected, to 13.9 to
14.9 volts with a charger current belOYl
25 amps. Using this method, the battery should
be usable within three hours, giving a voltage
reading of 12.5 volts, but this is for a ~
discharged battery and, as mentioned, fu
charging can take considerably longer.
15 If the battery is to be charged from a fuIr
discharged state (condition reading less
than 12.2 volts), have it recharged by yoUI'
Flat dealer or local automotive electrician, 81
the charge rate Is higher and constant
supervision during charging is necessary.

possible. The condition of the battery can
therefore only be tested using a battery
condition mdicator or a voltmeter.
5 Certain models may be fitted with a
maintenance-free battery with a built-In
charge condition indicator. The Indicator Is
located in the top of the battery casing, and
indicates the condition of the battery from its
colour. If the indicator shows green, then the
battery is in a good slala of charge. If the
indicator turns darker. eventually to black,
then the battery requires charging, as
described latSf' in this Section. lithe indicator
shows clearlyeltow, then the electrolyte level
in the battery is too low to allow further use,
and the battery should be renewed. 00 no t
attempt to charge, load or jump start a battery
when the indicator shows claarlyellow.
6 II testing the battery using a voltmeter,
connect the voltmeter across the battery and
compare the result with those given In the
Specifications under 'charge condition'. The
test is only accurate if the battery has not
been subjected to any kind of charge for the
previous six hours. II this Is not the case,
switch on the headlighls for 30 seconds, then
wait four to five minutes before testing the
battery after switching off the headlights. All
olhSf' electrical circuits must be switched off.
so check that the doors and lailgate are fully
shut when making the test.
7 If the voltage reading is less than 12.2 volts,
then the battery is discharged, whilst a
reading of 12.2 to 12.4 volts Indicates a
partially discharged condition.
S If the battery is to be charged, remove It
from the vehicle (Section 3) and charge It as
described later In this Section.

Refitting
5 Refitting is a reversal of removal but mab>

Charging

first followed by the negative terminal.

Note: Refer to 'Disconnecting the battery' In
the Reference Chapter before proceeding.

Battery
Removal
1 Slacken the clamp bolt and disconnect tM
clamp from the battery negative (earth
terminal (see illustration).
2 Remove Ihe insulation cover aoo
disconnect the positive terminal Jead(s) in the
same way.
3 Undo the two retaining bolts and lift off tha
battef)' retaining strap.
4 Lift the battery up and out of the tray anG
remove it from the engine compartment.

sure that the positive terminal is connected

Note: The following Is intended as e guide
only. Always refer to the manufactUrer's
recommendations (often printed on e label
attached to the battery) before charging e
battery.

Standard and low maintenance battery
9 Charge Ihe battery at a rate of 3.5 to
4 amps and continue to charge the battef)' at
this rate until no furthSf' rise in specific gravity
is noted oV8f' a four hour period.
10 Alternatively, a trickle chargSf' charging at
the rate of 1.5 amps can safely be used
overnight.
11 Specially rapid boosl Charges which are
claimed to restore the POWSf' of the battery in
1 to 2 hours are not recommended, as they
can cause serious damage to the battery
plates through ovemeating.
12 While charging the battery, note that the
temperature of the electrolyte should never
exceed 37.8°C (tOO°F).
Maintenance~free

3 Battery and battery trayremoval and refitting

Battery tray
Removal
6 With the battery removed, undo the thr
bolts securing the batt ery tray to th e body
platform (see lIIustratlon).
7 Release the wiring harness from the clip'
on the side of the battery tray, then tift the tra
from its location.

Refitting
8 Refitting Is a reversal of removal.

battery

13 This battery type takes considerably
longer to fully recharge than the standard
type, the time taken being dependent on the
extent of discharge, but it can take anything
up to three clays.

Battery negative tenninal (AJ and
positive tenninal (8)

Starting and charging systems 5A- 3
Models without air conditioning

4 Undo the retaining nuts and disconnect the
cables from the rear of the alternator (see
lItustration).
5 Slacken the alternator lower pivot bolt and
the
upper
adjustment
bolts
(see
ltIustrations). Swivel the alternator towards
the engine and slip the auxiliary dnvebelt off
the alt9fnator pulley.
S Unscrew and remove the pivot and
adjustment bolts and withdraw the alternator
from the engine.

3.6 Battery tray retaining bolts

5.4 Disconnect the cables (e!TOwed) from

(arTOwed)

the rear of the alternator

4 Charging system - testing

~

~
Note: Re fsr to the wamlng s given in 'Safety
first!' and in Section 1 of this Chapter before

starting worlc.
1 If the ignition warning light fails to illuminate
when the Ignition Is switched on , first check
the alternator wlring connections for security.
If sa tisfactory, check that the warning light
bulb has not blown, and that the bulbholder Is
secure in its location In the instrument paMI.
II the tight slill fails to iliuminate, check the
continuity of the warning light feed wire from

.....

the alternator to the bulb holder. If all Is
satisfactory, the alternator Is at faul t and
should be renewed or taken to an aulOelectrician for testing and repair.
2 If the ignition warning light illuminates when
the engine is runn ing, stop the engine and
check thai the drivebell is correctly tensioned
(see Chapter 1) and that the alternator
connections are secure. II ali is so far
satisfactory. have the alternator checked by
an auto-electrician.
3 If the alternator output Is suspect even
though the warning light fUnctions correctly,
the regulated voltage may be checked 8S
follows.
4 Connect a voltmeter across the battery
terminals and start the engine.
S Increase the engine speed until the

5.5a Slacken the altemator lower pivot
boit (arrowed) . ..

voltmeter reading remains steady; the reading
should be approximately 12 to 13 volts. and
IlO more than 14 volts.
S Switch on as many electrical accessories
(eg, the headlights, heated rear window and
heater blower) as possible. and check that the
alternator maintains the regulated voltage at
around 13 to 14 volts.
7 If the regulated voltage Is nol as stated, the
fault may be d ue to worn brushes, weak brush
springs, a faulty voltage regulator. a faulty
diode. a severed phase winding or worn or
damaged slip-rings. The alternator should be
renewed or taken to an auto-elec trician for
testing and repair.

5 Alternator -

removal and refitting

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
2 Firmly apply the handbrake, Ihen jack up
the frCN'lt of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwtleel.
3 Working under the right- hand wheel arch,
undo the retaining screws and remove the
wheel arch liner main and centre panels for
access to the alternator lower mounting bol!.

5.5b ••• and upper adju stment bolts
(a!TOwed), then swivel the aitematOf"
towards the engine to remove the drlvebelt

Models with air conditioning
7 Working as deSCl'ibed In Chapter 1. release
the auxiliary drivebelt automatic tensioner and
slip the drivebelt off the altemator pulley.
S From under the car. undo the two nuts
securing the exhaust manifold downpipe to
the froot pipe nange. Separate the front pipe
from the downplpe (see illustration).
9 Unscrew the bolt securing the rear engine
mounting assembly to the subframe.
10 Undo the retaining nuts and disconnect
the cables from the rear of the alternator.
11 Unscrew the alternator upper and lower
mounting bolts and withdraw the alternator
from the engine. Note that it will be necessary
to tip the engine forward slightly to gain
access to the upper motJnting bolt.

Refitting
12 Refrttlng is a reversal of removal. bearing
in mind the following points:
a) Refer to Chapter 1 for details of
tensioning the BUxillBry drivebelt.
b) On models with air conditioning. tighten
the exhaust front pipe flange nuts and
rear engine mounting bolt to the sp&c/fred
torque (see Chapters 4A and 28
respectively).

6 Alternatortesting and overhaul
If the alternator is thought to be suspect, it
should be removed from the car and taken to
an auto-electrician for testing. Most auto-

5.8 On models with air conditioning, undo
the nuts (arrowed) and separate the exhaust
manifold downpipe from the front pipe

5A.4 Starting and charging systems
electricians will be able to supply and fit new
parts at a reasonable cost. However, check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exchange alternator.

7 Starting system testing
Note: Refer to the precautions given in 'Safety
firstl' and in Section 1 of this Chapter before
starting worlc.

1 If the starter motor fails to operate when the
Ignition key Is turned to the appropriate
position, the following possible causes may
beta blame.
e) The battery is faulty.
b) The electrical connections between the
switch, solenoid, battery and starter
motor ere somewhere failing to pass the
necessary current from the battery
through the starter to earth.
c) The solenoid is faulty.
d) The starter motor /s mechan/cally or
electrically defective.
2 To check the battery, switch on the

headlights. If they dim after a few seconds,
this Indicates that the battery is discharged recharge (see Section 2) or renew the batt8fY.
II the headlights glow brightly. operate the
ignition switch and observe the lights. If they
dim. then this indicates that current is
reaching the starter motor. therefore the fault

must lie In the starter motor. If the lights
continue to glow brightly (and no clicking
sound can be heard from the starter motor
solenoid). this indicates that there is a fault in
the cirCUit or solenoid - see following
paragraphs. If the starter motor tums slowly
when operated. but the battery Is in good
condition. then this indicates that either the
starter motor is faulty, or !here is considerable
resistance somewhere in the circuit.
3 If a fault In the circuit Is suspected,
disconnect the battery leads (Including the
earth connection to the body). the
starter/solenoid wiring and the engine!
transmission earth strap. Thoroughly clean
the connections. and reconnect the leads and
wiring, then use a voltmeter or test lamp to
check that full batt8fY voltage is available at
the battery positive lead connect ion to the
solenoid. and that the earth is sound. Smear
petroleum jelly around the battery terminals to
prevent corrosion - corroded connections are
amongst the most frequent causes of
electrical system faults.
4 If the battery and all connections are in
good condition, check the circuit by
disconnecting the wire from the solenoid
blade terminal. Connect a voltmeter or test
lamp betwaen the wire end and a good earth
(SUCh as the battery negative terminal), and
check that the wire Is live when the ignition
switch Is turned to the start poSition. If It is,
then the circuit is sound - if not. the circuit
wiring can be checked as described In
Chapter 12, Section 2.

5 The solenoid contacts can be checked by
connecting a volt meter or test lamp across
the solenoid. When the ignition switch is
turned to the start position, there should be a
reading or lighted bulb, as applicable. If there
Is no reading or lighted bulb, the solenoid is
faulty and should be renewed.
6 If the circuit and solenoid are proved
sound. the fault must lie in the starter motor.
In this event. it may be possible to have the
starter motor overhauled by a specialist. but
check on the cost of spares before
proceeding, as it may prove more 8COfIOmicai
to obtain a new or exchange motor.

8 Starter motorremoval and refitting

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
2 Firmly apply the handbrake. then Jack up
the front of the car and support It securely on
axle stands (see Jacking and vehicle supporfJ.
3 Remove the air cleaner assembly as
described In Chapter 4A.
4 Unscrew and remove the starter motor
upper mounting boll located at the top of the
transmission bellhouslng (see illustration).
5 From under the car, raise the plastic cover
over the starter solenoid wiring terminals (see
Illustration).
6 Unscrew the two nuts and disconnect the
wiring from the solenoid terminal studs (see
Illustration).
7 Unscrew the lower mounting bolt(s), then
wit hdraw the starter motor from the
transmission (see illustration).

Refitting
8 Refitting Is a reversal of removal.

9 Starter motortesting and ovemaul
8.4 Unscrew and remoye the start8f" motor
upper mounting bott (arrowed)

8.5 Raise the plastic coyer OY8l' the starter
solenoid wiring tenninals
If the starter motor Is thought to be suspect.
It should be removed from the car and taken

to an auto-electrician for testing. Most autoelectricians will be able to supply and fit new
parts at a reasonable cost. However, Check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exchange motor.

10 Ignition switchremoval and refrtting
8.6 Unscrew the nuts (arrowed) and
disconnect the wiring from the solenoid
t enninal studs

8.7 Starter motor lower mounting bott (A)
and, on certain models, the additional
bott at (B)

The ignition switch is integral with the
steering column lock and can be removed as
described in Chapter 10.

Chapter 5 Part B:
Ignition system
Contents
GenerallnfOfTTlation

. . • • . • • • . • • . . • • . . • . . • • . • • • . • • . . • •.

1

Ignition HT coils - removal, testing and refitting. . . . . . . . . . . . . . .. 3
Ignition system - cheCk . . ....•...•...•..•..••.... See Chapter 1

Ignition timing - checking and adjustmeot ...................
4
Knock sensor - removal and refitting ........................ 5
Spark plugs - renewal ...........................See Chapter 1

Ignition system - testing ...•..••..•..•...•...•..•...•... .. 2

Degrees of difficulty

Easy.-'"

r1O\Iic:e 'NittI ittIe
experience

~
~

Fairty easy, stitabIe
fa" begi r lei with
serre experience

~
~

Fai1y_
~
Sl.itabIe kr~ ~
DIY_
~
~

Specifications

-

0ifficUt, _ ' "

_DIY

~
~
~

V""'_
_"'expert

or pofessia ~

DIY

~

~
~

General
Static (distributorless) Ignition system controlled by engine
management ECU
1-3-4-2 (No 1 cylinder at timing belt end of engine)
See Chapter 1 Specifications
Controlled by engine management ECU

System type ..
Firing order ..
Spar1< plugs ...
Ignition timing

Ignition coil
Resistances (at ZO- C):
Primary windings .....................•..•..•..•.........
Secondary windings ...................•..•..•.. . .......

Torque wrench setting

Nm

Knock sensor securing bolt .............................. .
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1 General information

..

0.52 to 0.62 ohms
6.83 to 7.83 k ohms

The Ignition system is integrated with the
fuel injection system to form a combined
engine management system under the control
of one ECU (see Chapter 4A for further
information).
The Ignition side of the system is of the
static (dlstributorless) type, consisting only of

two twin-output Ignition coils located on the
left-hand side of the cylinder head. Each
ignition coil supplies two cylinders (one coil
supplies cylinders 1 and 4, and the other
cylinders 2 and 3). Under the control of the
ECU, the ignition coils operate on the wasted
spark principle, Ie, each spark plug sparks
twice for every cycle of the engine, once on
the compression stroke and once on the
exhaust stroke. The spark voltage is greatest
in the cylinder which is under compression,
the other cylinder having a very weak spark
which has no effect on the exhaust gases. The

Ibfft
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ECU uses its Inputs from the varioos sensors
to calculate the required ignition advance
setting and coil charging time depending on
engine temperature, load and speed.
A knock sensor is also Incorporated Into the
ignition system. Mounted onto the cylinder
block, the sensor detects the high-frequency
vibrations caused when the engine starts to
pre-Ignite, or 'pink'. Under these conditions,
the knock sensor sends an electrical signal to
the ECU which in tum retards tha ignition
advance setting in smaU steps until the
'pinking' ceases.

58-2 Ignition system

2 Ignition system - testing

~

~

~

Waming: Due to the high voltages
produced by the electronic
ignffion system, e.drome care
must be taken when working on
the system with the ignition switched on.
Persons with surgically-impfanted cardiac
pacemaker devices should keep well clear of
the ignition circuits, components and test
equipment

A
,
•

1 If a fault appears in the engine management
(fuellnjectiol1lignition) system first ensure that
the fault is not due to a poor electrical
connection or poor maintenance; ie, check
that the air cleaner filter element is clean, the
spark plugs are In good condition and
correctly gapped, that the engine breather
hoses are clear and undamaged, referring to
Chapter 1 for further information. On SOHC
(8-valve) engines, also Check that the
accelerator cable is correctly adjusted as
described In Chapter 4A. If the engine is
running v6f)' roughly, check the compression
pressures and the valve clearances as
described in Chapters 1 and 2.
2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
suitably-equipped Fiat dealer for testing. A
diagnostic connector is incorporated in the
engine management wiring circuit into which
a special electronic diagflOstic tester can be

plugged. The tester wililocate the fault quickly
and simply alleviating the need to test all the
system components individually which is a
time-consuming operation that carries a high
risk of damaging the ECU.
3 The only ignition system checks which can
be carried out by the home mechanic are
those described in Chapter 1, relating to the
spark plugs, and the ignition coil test
described in this Chapter. If necessary, the
system wiring and wiring connectors can be
checked as described in Chapter 12, ensuring
that the ECU wiring connectors have first
been disconnected.

3 Ignition HT coils removal, testing and refitting
Note: On all engines, two ignition coils are used,
with each coil supplying two cylinders. On
SOHC (8-valve) engines, the coils can be
removed individually, whereas on DOHC
(16-valve) engines the colis are combined to
(onn a single unit. The removal, testing and
refitting procedures are the same for both types.

Removal
1 Remove the air cleaner assembly as
described in Chapter 4A.
2 Disconnect the LT wiring plug(s) from the
top of the ignition coil (see iflustration).
3 Identify the HT leads for position then
disconnect them from the coil HT terminals
(see lIIustration).

4 Unscrew the mounting botts and remove
the relevant ignition coil from the end of the
cylinder head (see illustrations).

Testing
5 Testing of the coil consists of using a
multimeter set to its resistance function, to
check the primary and secondary windings for
continuity and resistance. Compare the results
obtained to those given in the Specifications al
the start of this Chapter. Note the resistance of
the coil windings varies slightly according to
the coil temperature and the figures in the
Specifications are values for the coil at 2O"C.
6 Check that there is no continuity between
the HT lead terminals and the coil
body/mounting bracket.
7 Note that with the ignition switched on and the
engine stationary, voltage will only be supplied to
the Ignition coils for approximately 2 seconds.
However, when the engine is being cranked or
running, voltage will be continually supplfed.
8 If faulty, the coil should be renewed.

Refitting
9 Refitting Is a reversal of the removal
procedure ensuring that the wiring and HT
leads are correctly reconnected.

4 Ignition timing checking and adjustment

3.3 Identify the HT leads for position then
disconnect them from the coil tennlnals

~

'"

1 The ignition timing is constantly being
monitored and adjusted by the engine
management ECU, and nominal values cannot
be given. Therefore, it Is not possible for the
home mechanic to check the ignition timing.
2 The only way in which the timing can be
checked is using special electronic test
equipment, connected to the engine
management system diagnostic connector
(refer to Chapter 4A for further Information).

Removal
1 The knock sensor is screwed Into the rear
face of the cylinder block, behind the
alternator rear mounting bracket.
2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
3 Trace the wiring back from the sensor to its
wiring connector, and disconnect it from the
main loom.
4 From under the car, disconnect the knock
sensor wiring connector.
5 Undo the sensor securing bolt and remove
the sensor from the cylinder block.

Refitting
3.48 Unscrew the mounting bolts ...

3.4b •.. and remove the relevant ignition
coil from the end of the cylinder head

o

~

5 Knock sensorremoval and refitting

3.2 Disconnect the ignition coif l T wiring
plug(s)

c
c

6 Refitting is a reversal of the removal
procedure, ensuring that the sensor securing
bolt is tightened to the specified torque.

s

To

..
II

Chapter 6
Clutch
Contents

II'

..

Clutch assembly - removal, inspection and refitting
Clutch hydraulic system - bleeding
Clutch master cylinder - removal and refitting ..........•...

Easy, """" ""

•
It

Clutch release mechanism - removal, inspection and refitting. . . .. 6

2

Clutch slave cylinder - removal and refitting

3

General information ..................................... .

~
~

Fairly easy, sUtabIe
for begi • 181 with

some e><perience

~
~

•

,•

I

4

mecI1ank;

~
~

'"

V""'_

~

or professional

~

sUtabIe "" expErt 00'

~

General
Single dry plate with diaphragm spring, hydraulically-operated

Friction plate diameter
SOHC (8·valve) engines •.•••.••..••..•..• • .. • •.••..•..••..••
OOHC (16-va/ve) engines ...•..••..•..•.. •••. .••.• •.••.•••.••

180.0mm
190.0mm

Torque wrench setting

Nm
16

1 General infonnation

,

Dfflictjt, SI.itabIe fa

experiellOEld DIY

Specifications

Pressure plata retaining bolts ..... .

,,

:fu

Fa01y_
StitabIe fa" 00 IIp8teI It ~
DIY mecI1ank;
~

Type ..

It

.........

Degrees of difficulty
novice with ~
e><perience

,

5

The clutch assembly consists of a friction
plate, a pressure plate, a release bearing alld
release fork; ali of these components are
contained in the large cast-aluminium alloy
bellhousing, sandwiched between the engine
and the transmission, The release mechanism
IS hydraulic, utilising a master cylinder and
Slave cylinder.
The friction plate is fined between the
engine flywheel and the clutch pressure plate,
and is allowed to slide on the transmission
input shaft splines.
The pressure plate assembly is bolted to
the engine flywheel. When the engine is
running, drive is transmitted from the
crankshaft, vJa the flywheel, to the friction

plate (these components being clamped
securely together by the pressure plate
assembly) and from the friction plate to the
transmission input Shaft.
To Interrupt the drive, the spring pressure
must be relaxed. This Is done by means of the
clutch release bearing, fitted concentrically
around the transmission Input shaft. The
bearing Is pushed onto the pressure plate
assembly by means of the release fork
actuated-by the slave cylinder pushrod.
The clutch pedal Is connected to the clutch
master cylinder by a short push rod. The
master cylinder Is mounted on the engine side
of the bulkhead In front of the driver and
receives Its hydraulic fluid supply from the
brake master cylinder reselVoir. Depressing
the clutch pedal moves Ihe piston in the
master cylinder forwards, so forcing hydraulic
fluid through the clutch hydraulic pipe to the
slave cyHnder. The piston in the slave Cylinder
moves forward on the entry of the fluid and

Ibfft
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actuates the clutch release for!<; by means of a
short push rod. The release for!<; pivots on its
mountings, and the other end of the fon.: then
presses Ihe release bearing against the
pressure plate spring fingeB. This causes the
springs to deform and releases the clamping
force on the pressure plate.
The clutch operating mechanism is selladjusting, and no manual adjustment is
required.

2 Clutch hydraulic system -

bleeding
Waming: Hydraulic fluid is
poisonous; thoroughly wash off
spills from bare skin without
delay. Seek immediate medical
advice if any fluid is swallowed or gets into
the ey es. Certain types
hydraulic fluid

A
,
•

0'

6.2 Clutch
are inflammable and may ignite when
brought into contact with hot components;

when servicing any hydraulic system, it;s
safest to assume that the fluid IS
inflammable, and to take precautions
agains t the risk of fire as though it were
petrol that was being handled. Hydraulic
fluid is an effective paint stripper and will

also aHack many plastics. "spillage
occurs onto painted bodywork or fittings it

should be washed off immediately, using
copious quantities of fresh water. It;s a lso
hygroscopic - it can absorb moisture from
tha air, which then renders it useless. Old
fluid may have suffered contamination,
and should never be re-used. When
topping-up or renewing the fluid,
always use the recommended grade, and
ensure that It comes from 8 new sealed

container.

General information
1 Whenever the clutch hydraulic lines are

disconnected for service or repair, a certain
amount of air will enter the system. The
presence of air in any hydraulic system will
introduce a degree of elasticity, and in the
clutch system this will translate into poor
pedal feel and reduced travel, leading to
Inefficient gearchanges and even clutch
system failure. For this reason, after
reconnect ion of the hydraulic Jines, the
system must be topped-up and bled to
ramove any air bubbles.
2 The most effective way of bleeding the
clutch hydraulic system is to use a pressure
brake bleeding kit. These are readily available
in motor accessories shops and are extremely
effective. The following procedure deSCribes
bleeding the clutch system using such a kit.
The alternative method Is to bleed the system
by depressing the clutch pedal - refer to the
brake hydraulic system bleeding procedures
contained in Chapter 9 for details of this
method.
3 Two different types 01 clutch slave cylinder
are used on Punto models and it is nacessa!)'
to identify the type fitted as the bleeding
procedure differs between types.
4 Remove the battery and battery tray as
described in Chapter SA, then observe the
slave cylinder which Is located on the top of
the transmission housing. Check whether the
cylinder Incorporates a conventional bleed
nipple which can be unscrewed using a
spanner. If a bleed nipple cannot be seen
there will be a hydraulic fluid outlet stub in its
place. On this type of cylinder there is an
Internal bleed valve which is opened by
partially releasing the hydraulic fluid supply
hose.
5 Having Identified the type of slave cylinder
frtled, proceed as foUows according to type.

Bleeding
6 Remove the protective cap from the slave
cylinder bleed nipple, or from the fluid outlet
stub. Connect a length of clear plastic hose

over the nipple or outlet and Insert the other
etld into a clean container. Pour hydraulic fluid
into the container, such that the end 01 the
hose is covered.
7 Following the manufacturer' s Instructions,
pour hydraulic fluid into the bleeding kit
vessel.
8 Unscrew the brake fluid reservoir filler cap,
then connect the bleeding kit fluid supply
hose to the reservoir.
9 Connect the pressure hose to a supply of
compressed air - a spare tyre Is a convenient
source.
Caution: Check that the pressure in the
tyre does not exceed the maximum supply
pressure quoted by the ki t manufacturer,
let some air escape to reduce the
pressure, if necessary. Gently open the air
valve and aI/ow the air and fluid pressures
to equalise, Check that there are no leales
before proceeding.
10 Where a bleed nipple is flfted, slacken the
nipple approximately hatl a turn. II a bleed
nipple is not fitted, extract the retaining Clip
securing the hydraulic fluid hose to the slave
cylinder. With the clip removed, carefully pull
the hose out olthe slave cylinder by one click,
to opeo the internal bleed valve.
11 Allow the hydraulic fluid to flow from the
slave cylinder, through the plastic hose and
into the container. Maintain a steady flow until
the emerging fluid Is free of air bubbles: keep
a watchful eye on the level of fluid In the
bleeding kit vessel and the brake fluid
reservoir - If It is allowed to drop too low, air
may be forced into the system, deleating the
object of the exercise. To refill the vessel, tum
off the compressed air supply, remove the lid
and pour in an appropriate quantity of fresh
fluid - do not re-use the fluid collected in the
receiving container. Repeat as necessaJ)' until
the ejected fluid Is bubble-free.
12 When clean hydraulic fluid, free from air
bubbles, emerges from the plastic hose,
tighten the slave cylinder bleed nipple, or
push in the hydraulic fluid hose and secure
with the retaining clip, as applicable.
13 Pump the clutch pedal several times to
assess its feel and travel. If firm, constant
pedal resistance is not felt throughout the
pedal stroke, it is probable that air is still
present in the system - repeat the bleeding
procedure until the pedal feel is restored.
14 Depressurise the bleeding kit and remove
the kit, plastic hose and receiving container
from the vehicle. Refit the protective cap to
the bleed nipple or outlet stub. Olscard the
fluid expelled from the hydraulic system as it
wi!! be contaminated with moisture, air and
dirt, making it unfit for further use.
15 Check the fluid level in the reservoir. At
this point, the reservoir may be over-full; the
excess should be removed using a clean
pipette to reduce the level to the MAX marle
16 Refit the battery and tray with reference to
Chapter SA.
17 Finafly, road test the vehicle and check
the operation of the clutch system whilst

changing up and down through the gears,
whilst pulling away from a standstill and from
a hill start.

3 Clutch master cylinder removal and refitting

;fu

...
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Note: Refer to the warning at the beginning of
Section 2 regsrding Ihe hazards of working
with hydraulic fluid.

Removal
, Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapte".
2 Remove the air cleaner assembly as
described In Chapter 4A.
3 Working inside the vehicle, depress the
clutch pedal fu lly, then release the plastic
retainer securi ng the master cylinder pushrod
to the clutch pedal.
4 To minimise hydraulic fluid loss, remove the
bf"ake master cylinder reservoir filler cap, then
tighten it down onto a piece of polythene to
obtain an airtight seal. Alternatively, fit a brake
hose clamp to the hose between the hydraulic
fluid reservoir and the clutch master cylinder.
S Place absorbent rags beneath the master
cylinder and be prepared for hydraulic fluid
loss.
a Disconnect the fluid supply hose at the
master cylinder, then extract the retaining clip
and disconnect the hydraulic pipe from the
cylinder outlet.
7 Unscrew the mounting bo!ts and withdraw
the master cylinder from the bulkhead.
a It is not possible to obtain an overhaul kit
from Flat, however some motor factors may
be able to supply one. Follow the Instructions
with the repair kit II obtained.

Refitting
9 Refitting is the reverse of the removal
procedure, but bleed the clutch hydraulic
system as described in Section 2 on
completion.

4 Clutch slave cylinder removal and refitting
Note: Refer to the warning at the beginning of
Section 2 regarding the hazards of working
with hydraulic fluid.

Removal
1 Remove the battery and battery tray as
described In Chapter SA.
2 To minimise hydraulic fluid loss, remove the
brake master cylinder reservoir filler cap, then
tighten it down onto a piece of poiythene to
obtain an airtight seal.
3 Place absorbent rags around the slave
cylinder, and be prepared for hydraulic fluid
loss.
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Clutch slave cylinder retain ing bolts
(arrowed)

.. Extract the retaining clip and disconnect
.,.,. hydraulic hose from the slave cylindef'.
5 Unscrew the slave cylindef' mounting botts,
"9Iease the cylinder pushrod from the release
.-m on the transmission, then remove the unit
fom the engine compartment (see
,justration).
I II is not possible to obtain an overhaul kit
~

Fiat, however some motor lactors may

locating dowels, and coliect the friction plate,
noting which way round the friction plate Is
flttod.

In any way suspect, the pressure plate
assembly should be renewed.
10 Examine the machined bearing surfaces
of the pressure plate and of the flywheel; they
should be clean. completely flat, and free from
scratches or scoring. If either Is discoloured
from excessive heat, 0( shows signs of
cracks, It should be renewed - although minor
damage of this nature can sometimes be
polished away using emery paper.
11 Check that the release bearing contact
surface rotates smoothly and easily, with no
sign of noise or roughness. Also check that
the surface itself is smooth and unworn, with
no signs of cracks, pitting or scoring. If th8l'e
Is any doubt about Its condition, the bearing
must be r8fl8wed.

Inspection
Note: Due to the smount of work necessaty to
remove and refit clutch components, it is
usually considered flOOd practice to renew the
clutch friction plate, pressure plate assembly

and release bearing as a matched set, even If

with the repair kit if obtained.

only one of these Is actually worn enough to
require renewal, It Is also worth conSidering
the renewsl of the clutch components on a
preventative basis if the engine andlor
transmission have been removed for some
other reason.
5 When cleaning clutch components, read
first the warning at the beginning of this
SectIon; remove dust using a clean, dry cloth,
and working in a well-venUlated atmosphere.
Note: Although some friction materials may
no longer contain asbestos. it is safest to
assume that they DO, and to take precautions
accordingly.
6 Check the friction plate facings for signs of
wear, damage or 011 contamination. If the
friction material Is cracked, burnt, scored or
damaged, or If It Is contaminated with 011 or
grease (shown by shiny black patches), the
lrielion plate must be renewed.
7 If the friction material is still serviceable,
check that the centre boss splines are
unworn, that the tOl"$ion springs are in good
condition and securely fastened, and that all
the rivets are tight. If any wear or damage Is
found, the frlcIion plate must be rerteWed.
8 If the friction material Is fouled with oil, this
must be due to an oil leak from the crankshaft
left-hand oil seal, from the sump-to-cyllnder
block joint, or from the transmission input
shaft. Renew the seat or repair the joint, as
appropriate, before installing the new friction
plate.
9 Check the pressure plate assembly for
obvious signs 01 wear or damage; shake It to
check 10( loose rivets or worn or damaged
fulcrum rings, and check that the drive straps
securing the pressure plate to the cover do
not show signs (such as a deep yellow or blue
discoloration) of overheating. If the diaphragm
spring is worn or damaged, or if its pressure is

Refitting

5 Clutch assembly - removal,

inspection and refitting

,

5.16 Using a clutch friction plata

De able 10 supply one. Follow the Instructions

1 Refitting is the reverse of the removal
procedure, but bleed the clutch hydraulic
.ystem as described in Section 2 on
completion.

•

5.3 Removing the clutch pressure plate
bolts

~
~

"

Warning: Dust created by clutch

wear and deposited on the

clutch components may contain
asbestos, which Is 8 health
hazard. DO NOT blow it out with
COmpf85sed air, or inhale any of It. DO
NOT use petrol or petroleum-based
solvents to clean off the dust. Brake
system chuJner or methylated spirit should
be used to flush the dust Into a suitable
receptacle. After the clutch components
are wiped clean with rags, dispose of the
contaminated rags and cleaner In a sealed,
marked container.

Removal
1 Unless the complete engine/transmission is
to be removed from the car and separated for
major overhaul (see Chapter 2C). the clutch
can be reached by removing the transmission
as described in Chapter 7A.
2 Belore disturbing the ctutch, use chalk or a
marker pen to mark the relationship of the
pressure plate assembly to the flywheel .
3 Working in a diagonal sequence, slacken
the pressure plate bolts by half a tum at a time,
unUi spring pressure is released and the bolts
can be unscrewed by hand (see Illustration).
4 Prise the pressure plate assembly off its

centralising tool

Refitting
12 On reassembly, ensure that the bearing
surfaces of the flywheel and pressure plate
are completely clean, smooth, and free from
011 or grease. Use solvent to remove any
protective grease from new components.
13 Fit the friction plate so that Its spring hub
assembly faces away from the flywheel; Ihere
may also be a marking showing which way
round the plate is to be refrtted.
14 Refit the pressure plale assembly,
f the
aligning the marks made on dlsmanlling O
original pressure plate Is re-used), and
locating the pressure plate on Its locating
dowels. Fit the pressure plate bolts, but
lighten them only finger-tight, so that the
friction plate can still be moved.
15 The friction plate must now be
centralised, so that when the transmission Is
refitted, Its Input shaft will pass through the
splines at the centre of the friction plate.
18 Centralisation can be achieved by passing
a screwdriver or other long bar Ihrough the
frict ion plate and into the hole in the
crankshaft; the friction plate can then be
moved around until It Is centred on the
crankshaft hole. Alternatively. a clutchaligning tool can be used 10 eliminate the
guesswork; these can be obtained from most
accessory shops (see illustration). A homemade aligning tool can be fabricated from a
length of metal rod or wooden dowel which
fils closely Inside the crankshaft hole, and has

6-4 Clutch
insulating tape wound around it to match the
diameter of the friction plate splined hole.

17 When the friction plate is centralised,
tighten the pressure plate bolts evenly and in
a diagonal sequence to the specified torque
setting.
18 Apply a thin smear of molybdenum
disulphide grease to the splines of the friction
plate and the transmission input shaft, and
also to the release bearing bore and release
fork shaft.
19 Refit the transmission as described in
Chapter 7A.

6 Clutch release mechanism -

removal, inspection and
refitting

~
~

~

Removal
1 Unless the complete engine/transmission is
to be removed from the car and separated for
major overhaul (see Chapler 2C), the clutch
release mechanism can be reached by
removing the transmission as described in
Chapter 7A.
2 Unhook the release bearing from the fork
and slide it off the guide tube.

3 Using circ!ip pliers extract the circlip from
the top of the release fork shaft.
4 Note the position of the arm then slide it off
the splines.
5 Using a small drift, tap out the upper
release shaft bush from the transmission
cas ing (see illustration).
6 Lift the release shaft from the lower bush
then remove it from inside the transmission
casing.
7 Extract the lower bush from the casing.

Inspection
8 Check the release mechanism, renewing
any worn or damaged parts. Carefully check
all bearing surfaces and points of contact.
9 When checking the release bearing itself,
note that it is often considered worthwhile to
renew it as a matter of course. Check that the
contact surface rotates smoothly and easily,
with no sign of roughness, and that the
surface itself is smooth and unworn, with no
signs of cracks, pitting or scoring. If there is
any doubt about its condition, the bearing
must be renewed.

Refitting
10 Apply a smear of molybdenum disulphide
grease to the shaft pivot bushes and the
contact surfaces of the release fork.

6.5 Clutch release shaft (1) and upper
shaft bush (2)
11 Tap the lower bush into the casing and
refit the release fork and shaft.
12 Slide the upper bush down the shaft and
tap it into the casing making sure that the
ridge engages with the cut-out, then slide the
arm on the splines the correct way round.
13 Refit the circlip in the shaft groove.
14 Slide the release bearing onto the guide
tube and engage it with the fork.
15 Refit the transmission as described in
Chapter 7A.

C

t\

c

c
I

S
G

Chapter 7 Part A:
Manual transmission
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General
Type ................ , .................................. .

Transversely-mounted, fronl wheel drive layout with inlegral transaxle
differentiaVfinal drive. 5 or 6 forward speeds, 1 reverse speed

Designation

C.S14.5.10 (S-speed) or C.S14.6.10 (6-speed)

Lubrication
Refer to Lubricants and fluids

Recommended oil type ...
Capacity ......... ..

1.6SlIIres

Torque wrench settings
Engineltransmission attachment bolts

....... .

Engineltransmisslon mountings:
left-hand mounting bracket-Io-transmission bolts
.. • ......
left hand mounting-to-body bolts ....................•......
Rear mounting-to-subframe bolt ....................• . ......
Rear mounting-Io-transmission bolt/nut ...................... .
Gear lever housing retaining bolls:
Upper boit(s) ............................•...............
lower bolts . .. .
. . . . . . . . . . .. . . . .
. ........ .
Transmission oil drain and fillerllevel plugs ..................... .

Nm

Ibfft

80

59

50
25

37
18

12<>
80

89
59

25
30
25

18
22
18

7A- 2 Manual transmission

2.2 Transmission oil drain plug location (arrowed)

1 General information

The transmission is contained in a cast~
aluminium alloy casing bolted to the engine's
left-hand end, and consists of the gearbox
and final drive differential.
Drive is transmitted from the crankshaft via
the clutch to the input shah, which has a
splined extension to accept the clutch friction
plate and rotates in roller bearings at its righthand end and ball-bearings at its left-hand
end (on 6-speed versions the left-hand
extension rotates in a roller bearing). From the
input shaft, drive Is transmitted to the output
shaft which rotates in roller bearings at its
right·hand end and ball-bearings at its lehhalld end (on 6-speed versions the left-hand
extension rotates in ball-bearings). From the
output shaft, the drive is transmitted to the
differential crownwheel which rotates with the
differential case and gears in taper roller
bearings, thus driving the sun gears and
drive shahs. The rotation of the differential
gears on their shaft allows the inner
roadwheel to rotate at a slower speed than
the outer roadwheel when the car is
cornering.
The input and output shafts are arranged
side·by·side, parallel to the crankshaft and
driveshafts, so that their gear pinion teeth are
in constant mesh. In the neutral position, the
relevant input shaft and output shaft gear
pinions rotate freely, so that drive cannot be
transmitted to the output shah and
crownwheel.
Gear selection is via a floor-mounted lever
and twin selector cable mechanism. The
selector cables cause the appropriate selector
fork to move its respective synchro-sleeve
along the shaft, to lock the gear to the
synchro-hub. Since the synchro-hubs are

3.2 Disconnect the selector cable end fittings (arrowed) from the
tran smission selector levers

splined to the input and output shafts, this
locks the gear to the shaft so that drive can be
transmitted. To ensure that gearchanging can
be made quickly and quietly, a synchromesh
system is fitted to all forward gears.

2 Manual transmission oil draining and refilling

~
~

'"

1 Park the vehicle on a level surface, if
possible over an inspection pit or on a ramp
as the fillerllevel and drain plugs are accessed
from under the engine compartment. If
necessary jack up the vehicle and support
on axle stands (see Jacking and vehicle
support).
2 Wipe clean the area around the liller/level
and drain plugs, which are on the front and
bottom of the transmission (see Illustration).
3 Using an Allen key, unscrew the filler/level
plug and clean it.
4 Position a suitable container beneath the
transmission, then use the Allen key to
unscrew the drain plug. Allow the oil to
completely drain.
S Wipe clean the drain plug then refit and
tighten it to the specified torque.
6 Fill the transmission with the correct grade
and quantity of oil, referring to Chapter 1
when checking the level. Refit and tighten the
filler/leve! plug.
7 Where applicable lower the vehicle to the
ground.

3 Gearchange selector cables
- removal and refitting

Removal

(refer to Disconnecting the battery in the
Reference Chapter).
2 Disconnect the selector cable end littings
from t heir attachments at the transmission
selector levers (see illustration).
3 Extract the retaining clip securing each
selector cable to the transmission support
bracket, then withdraw both cables from the
bracket (see illustration).
4 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
5 Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
down pipe. Recover the gasket.
6 Undo the bolts securing the front and rear
exhaust system mounting brackets to t he
underbody. Lower the system and suitably
support it
7 Where an exhaust system front heat shield
is fitted, undo the retaining bolts and remove
the heat shield.
S Undo the bolts and remove the cover from

~
~

'"

1 Disconnect the battery negative terminal

3.3 Extract the retaining clips (arrowed)
securing the selector cables to the
transmission support bracket

•

•

Manual transmission 7A-3
e base of the gear lever housing (see
-.ustration).
• Disconnect the selector cable end fittings
m their attachments at the gear lever

"\kage.
10 Extract the two retaining clips securing
Ie selector cables to the front of Ihe gear
-Mlr housing. Withdraw the two cables from
e housing.
11 Release the selector cables from the
!Upport clip above the Iront sub frame, then

•

move the cables from under the car (see
lustration).

Refitting
12 Refitting is a revEH'Sa1 of removal, bearing
mind the following points:
.; Reconnect the exhaust system flsnge

a new gasket and tighten the
mounting nuts to the specified torque

joint using

•

(see Chapter 4A) .
b) On completion, check that a/l gears can
be select9d without stiffness or binding. If
rJeCeSSSl)'. adjust the positJon of the cable
end fitting at the transmission end to
Improve gear selection quality.

4 Gearchange lever assembly

- removal and refitting

Removal

•

3.8 Undo the bolts and remove the cover
(arrowed) from the base of the gear lever
housing

Refitting
12 Refitting is a reversal of removal, bearing
in mind the following points:
a) TIghten the gear lever housing retaining

~

bolts to the specified torque.
b) Reconnect the exhaust system flange
joint using a new gasket and tighten the
mounting nuts to the specified torque
(see Chapter 4A).

'"

5 Manual transmission removal and refitting

~

, Disconnect the battery negative terminal
refer to DIsconnecting the baltety in the
Reference Chapt8f'j.
2 From Inside the car, release the gear lever
gaiter from the centre console and sllda the
garter up the lever.
3 Undo the retaining boIt(s) at the front of the
gear lever housing.
.. Firmly apply the hand brake, then jack up
Ihe front of the car and support it securely on
axle stands (see Jacking and vehicle support).
5 Unscrew the nuts and disconnect the
eKhaust front pipe flange from the manifold
downpipe. Recover the gasket.
S Undo the bolts securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it.
7 Where an exhaust system front Ileat shield
is frtted, undo the retaining bolts and remove
the heat shield.
8 Undo the bolts and remove the cover from
the base of the gear lever housing.
9 Disconnect the selector cable end fittings
from their attachments at the gear lever
linkage.
10 Extract the two retaining clips securing
the selector cables to the front of the gear
lever housing. Withdraw the two cables from
the housing and position them to one side.
11 Undo the bolts securing the gear lever
housing to the underbody and remove the
housing from under the car.

Removal
1 Firmly apply the handbrake, then Jack up

the front of the car and support it securely on
axle stands (see JackJng and vehicle support).
2 Remove both front wheels, then remove the
left-hand wheel arch liner main and centre

-•.

3 Remove the air cleaner assembly as
described In Chapter 4A.
4 Remove the battery. battery tray and starter
motor as described In Chapter SA.
5 Disconnect the gearchange selector cable
end fittings from the transmission lever ballstuds. Undo the three bolts securing the
selector cable support bracket to the
transmission and move the bracket and
cables to one side.
6 Unbolt the clutch slave cylinder from the
top of the transmission then fit a cable-tie
around It to prevent the piston from being
ejected. Position the cylinder to one side.
7 Disconnect the wiring connector from the
reve rsing light switch on t he front of the
transmission, then unscrew the nut and
disconnect the transmission earth lead from
the top of the unit.

DOHC (16-valve) engine models
8 Remove the exhaust manifold as described
in Chapter 4A.
9 Undo the bolts securing the engine

3.11 Release the selector cables from the
support clip (arrowed) above the front
$ubframe

management ECU mounting bracket to the
throttle body and move the ECU to one side.

All models
10 Undo the bolts and remove the support
brace linking the transmission to the cylinder
block.
11 Unbolt and remova the cover plate from
the base of the transmisslon bellhousing.
12 Disconnect the wiring from the vehicle
speed sensor located on the top of the
transmission differential housing.
13 Unscrew the nuts retaining the track rod
ends on the swivel hubs and use a baliJolnt
separator tool to disconnect them.
14 Unscrew the two bolts securing the righthand swivel hub assembly to the front
suspension strut, then move the hub
assembly outwards.
15 Remove the retaining clip securing the
right-hand drtveshait inner CV joint garter to
the joint body. Pull the driveshaft and spider
out 01 the joint body and move the driveshait
clear of the engine/t ransmission. Suitably
cover the ;oint body and the drtveshaft spider
to prevent the escape of grease.
16 Undo the two bolts securing the left-hand
brake caliper mounting bracket to the swivel
hub. Slide the caliper and mounting bracket
off the brake disc and suitably support it clear
of the work area.
17 On models equipped with ABS, undo the
retaining bolt securing the left-hand wheel
speed 5eflS()( to the swivel hub. WHhdraw the
sensor from the swivet hub and poSition it
clear of the work area.
18 Unscrew the two bolls securing the lefthand swivel hub assembly to the front
suspension strut. and separate the hub
assembly from the strut.
19 Slacken and remove the nul and clamp
bolt then lift the left-hand swivel hub off the
suspeosion lower arm baJijoint.
20 Remove the retaining clip securing Ihe
left·hand driveshaft inner CV joint gaiter to Ihe
joint body. Pull the driveshaft and spider out
of the joint body and remove the driveshaft
and swivel hub assembly from the car.

7A-4 Manual transmission
Suitably cover the joint body and the
driveshaft spider to prevent the escape of
grease.
21 Working beneath the car, unscrew the
bolts and nuts securing the rear engine
mounting to the sublrame and transmission,
and withdraw the mounting.
22 Support the weight of the engine using a
hoist attached to home-made brackets
secured to suitable positions at the left-hand
end of the engine.
23 Support the weight 01 the transmission on
a trolley jack then unscrew the englne-totransmission retaining bolts. Move aside ail
wiring and support brackets secured by the
retaining bolts.
24 Unscrew the bolts securing the left-hand
engine/transmission mounting to the body
then unscrew the bolts from the transmission
and remove the mounting.
25 Check that all pipes, hoses and wiring are
moved clear then carefully pull the
transmission away from the engine. lower the
trolley jack and remove the transmission from
under the car.
Warning: Support the
transmission to ensure that n
remains steady on the jack
head. Keep the transmission
level until the input shaft is fully withdrawn
from the clutch friction plate.

AI
.lll.

6 Reversing light switch testing, removal and refitting

Testing

~
~

"

1 The reversing light circuit is controlled by a
plunger-type switch screwed into the front of
the transmission casing (see illustration). If a
fault develops, first ensure that the circuit fuse
has not blown.
2 To test the switch, disconnect the wiring
connector, and use a multimeter (set to the
resistance function) or a battery-and-bulb test
circuit to check that there is continuity
between the switch termInals only when
reverse gear is selected. If this is not the case,
and there are no obvious breaks or other
damage to the wires, the switch is faulty, and
must be renewed.

Removal
3 Working in the engine compartment,
disconnect the wiring connector, then
unscrew the switch from the transmission
casing .

Refitting
4 Refit and securely tighten the switch, then

reconnect the wiring.

Refitting
26 Refilling is a reversal of the removal
procedure, bearing in mind the following
points.
8) Apply 8 smear of high-melting-point
grease to the clutch friction plate splines;
take care to avoid contaminating the
friction surfaces.
b) Tighten aI/ bolts to the specified torque,
referring to the Chapters indicated for
components not covered in this Chapter.
c) Use new clips to secure the driveshaft
gaiters to their respective joint bodies.

7 Manual transmission
overhaul - general information
Overhauling a manual transmission is a
difficult and involved job for the DIY home
mechanic. In addition to dismantling and
reassembling many small parts, clearances
must be precisely measured and, if necessary,
changed by selecting shims and spacers.
Internal transmission components are also
often difficult to obtain, and in many instances.

6.1 Reversing light switch location
(arrowed)

extremely expensive. Because of this, if the
transmission develops a fault or becomes
noisy, the best course of action is to have the
unit overhauled by a specialist repairer, or to
obtain an exchange reconditioned unit.
Nevertheless, it is not impossible for the
more experienced mechanic to overhaul the
transmission, provided the special tools are
available, and the job is done in a deliberate
step-by-step manner, so that nothing 15
overlooked.
The tools necessary for an overhaul include
internal and external circlip pliers, bearing
pullers, a slide hammer, a set of pin punches.
a dial test indicator, and possibly a hydraulIC
press. In addition, a large, sturdy workbencl1
and a vice will be required.
During dismantling of the transmission.
make careful notes of how each component IS
filled, 10 make reassembly easier and m()(e
accurate.
Belore dismantling the transmission, it WI
help if you have some idea what area IS
malfunctioning. Certain problems can be
closely related to specific areas in the
transmiSSion, which can make component
examination and replacement easier. Refer to
the Fault finding in the Reference Chapter tOt
more information.
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Automatic transmission
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General
ECVT (Electronic Continuously Variable Transmission)

Type ..

Torque wrench settings

Nm

Ibfft

Engineitransmission attachment bolts .......... .

80

59

50

37

25
120
80
25

'8
89
59
'8

25
32

24

Engineltransmlsslon mountll'lQs:
Left-hand mounting bracket-Io-transmlssion bolts
Left hand mounling-to-body bolts ...................... .
Rear mountil'lQ-to-subframe bolt .................... • .......
Rear mountlng-to-transmission boIVnut ...... .
Gear selector lever housing retaining bolts
Torque converter retaining bolts:
. .........
Stage 1 .........
Stage2 ......... ..

1 General information

The automatic transmission Is of the ECVT
(Electronic
Continuously
Variable
Transmission) type, which can also be
operated manually with six-speed or seV&flspeed sequential gear selection. The main
components of the transmission are a torque

converter, a variable-ratio coupling. an
epicyclic geartrain. hydraulically-operated
clutches, a final drive/differential unit, and the
associated control mechanisms.
The variable-ratio coupling consists of two
pulleys and a flexible metal drive belt. When
the transmission is in automatic mode. the
effective diameter of the two pulleys is
automatically varied to provide different
transmission ratios between them. During
normal driving, the transmission automatically

'8

selects the appropriate ratio, according to
engine and vehicle speed, that provides the
best compromise between economy and
performance. An economy function is also
available which enables the transmission to
select ratios that provide greater fuel
economy with a slight loss of performance.
When the transmission is in manual mode, the
epicyclic geartrain provides six or seven fIXed
ratios (according to model) which can be
selected sequentially by the driver.

78-2 Automatic transmission

Extract the selector cable end fitting retaining
clip (arrowed) ...
Driver control of the transmission is by a
flOOI'-mounted selector lever, and an economy
(E) button. The control positions in automatic
mode are as follows:
P (parking) The transmission is
mechanically locked internally.
R (Reverse) Reverse gear is engaged.
N (Neutral) The transmission is in neutral.
D (Drive)
Normal driving position.
Transmission ratio is varied
automatically to suit prevailing
speed end load. With the
economy function selacted, the
transmission ratios will sacrifice
performance to improve
economy.
L (Low)
Prevents the transmission
moving into high ratios.
Provides maximum acceleration
and maximum engine braking.
With the transmission in manual mode, the
selector lever is used to manually shift up or
down sequentially through the six. or seven.
fixed ratios provided by the epicyclic
ge8ftrain.
The
transmission
is electronicallycontrolled by means of an electronic control
unrt (ECU) located in the passenger's footwell.
The transmission ECU receives signals from
various sensors and is able to communicate
with the engine management system ECU.

2.4 Undo the nut (errowed) and withdraw
the selector cable from the support
bracket

2.3b ... and release the end fitting from the starter
inhibitor/reversing light switch lever

From the inputs received, the ECU is able to
calculate vehicle speed and load and alter the
transmission ratio accordingly.
Due to the complexity of the automatic
transmission. any repa ir or overhaul work
must be left to a Fiat dealer with the
necessary special equipment for fault
diagnosis and repair. The contents of the
following Sections are therefore confined to
supplying general Information, and any
service information and instructions that can
be used by the owner.

2

Gear selector cable removal and refitting

Removal
1 Remove the air cleaner assembly as
described in Chapter 4A.
2 Remove the battery and battery tray as
described in Chapt8f SA.
3 Extract the retaining clip and release the
selector cable end fitting from the starter
inhibitor/reversing light switch lever (see
Illustrations).
4 Undo the nut securing the selector outer
cable to the transmission support bracket and
withdraw the cable from the bracket (see
illustration).
5 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
6 Unscrew the nuts and disconnect the
exhaust front pipe flange from the manifold
downpipe. Recover the gasket.
7 Undo the bolls securing the front and rear
exhaust system mounting brackets to the
underbody. Lower the system and suitably
support it.
a Undo the retaining bolts and remove the
exhaust system front heat shield.
9 Undo the bolts and remove the cover from
the base of the selector lever housing.
10 Disconnect the selector cable end fitting
from the base of the selector lever.
11 Extract the retaining clip securing the

selector cable to the front of the selector lever
housing. Withdraw the cable from the housing
and remove it from under the car.

Refitting
12 Reconnect the cable end fitting to the
selector lever and secure the outer cable to
the lever housing. Refit the cover to the base
of the housing.
13 Feed the cable up over the transmission
and secure the outer cable to the transmission
support bracket.
14 Refrt the heat shield and exhaust system
using a new gasket at the front pipe flange
joint. Tighten the exhaust system fasten ings
to the specified torque settings as given in
Chapter 4A.
15 Move the gear selector lever to the P
(Park) position and rotate the starter
inhibitor/reversing light switch lever full),
clockwise to the end of its travel.
16 The cable end fitting should now be
aligned with the peg on the switch lever and
the end fitting should slide directly over the
peg without binding. If this is not the case.
slacken the end fitting locknut and rotate the
end fitting as necessary. Tighten the locknut
when the end fitting is correctly positioned.
17 Locate the cable end fitting over the
starter inhibitor/reversing light switch lever
and secure with the retaining clip.
18 Refit the battery tray and battery as
described in Chapter SA, then lower the car to
the ground.

3 Gear selector lever assembly ~
- removal and refitting

Removal

~

'"

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Using a small screwdriver, carefuUy prise
the selector lever knob locking collar
downward to disengage the internal grooves
on the collar from the external lugs on the

Automatic transmission 78- 3

3.2a Carefully prise the selector lever
knob locking collar downward to
disengage it from the knob ...

... slide the knob off the selector
lever •.•

3.2c ... then remove the locking collar

-nob base. Slide the knob off the selector

"0

ever, then remove the locking coUar (see
strations).
3 Release the selector lever cover from the
entre console and lift the cover up and off
.~ selector lever (see illustration) .
.. Release the wiring harness from the
~Iector lever housing and disconnect the
wing connector (see illustration).
5 Firmly apply the handbrake, then Jack up
'Ie lronl of the car and support it securely on
,Ie stands (see J8Cking and vehicle support).
I Unscrew the nuts and disconnect the
.lhaust front pipe flange from the manifold
-'OWnpipe. Recover the gasket.
1 Undo the bolts securing the front and rear

xhaust system mounting brackets to the
...nderbody. Lower the system and suitably
..opport it.
a Undo the retaining bolts and remove the
P!haust system front heat shield.
• Undo the bolts and remove the cove!' from
rI'le base of the selector leVel" housing.
10 Disconnect the selector cable end fitling
"rOm the base of the selector lever.
11 Extract the retaining clip and withdraw the
selector cable from the housing.
12 Undo the bolts securing the selector lever
100using to the underbody and remove the
lOUsing from under the car.

Refitting
13 Refitling is a reversal of removal, bearing
Ifl mind the following points:

3.3 Release the selector lever cover from
the console and lift the cover off the
selector lever
a) Tighten the gear selec tor /ever housing
retaining bolts to the specified torque.
b) Reconnect the exhaust system flange
joint using 8 new gasket IJIld tighten the
mounting nuts to the specified torque
(see Chapter 4A).

4 Electronic control unitremoval and refitting

3.4 Relea se the wiring hamess from the
housing and disconnect the wiring
connector
out the protective caps, undo the three bolts
and 11ft off the ECU cover (see illustration).
3 Undo the mounting bolts securing the ECU
mounting braCket to the floor. noting the
location of the earth lead (see Illustration).
4 Lift up the mounting bracket, disconnect
the ECU wiring connectors and remove the
assembly from the car.
S Undo the four nuts securing the ECU to the
mounting bracket and remove the ECU.

Refitting
Removal
1 Disconnect the battery negative terminal
(refer to DIsconnecting the battery in the
Reference Chapl&rj.
2 Working In the passenger's footwell, prise

6 Refitting Is a reversal of removal.

5 Automatic transmission fluid

coolerlheat exchangerremoval and refitting
Removal
1 Remove the radialor as described in
Chapter 3.
2 Remove the clips and disconnect the
transmission fluid coolerlheat exchanger hoses
at their connections on the transmission.
3 Uft the fluid coolerlheal exchanger from its
location and remove it from the car.

Refitting

••
••

4.2 Prise out the protective caps, then
unbolt and remove the ECU cover

4.3 Undo the mounting bolts and remove
the ECU mounting bracket (arrowed)

4 Referring to the procedures described in
Chapter 3, refit the radiator. together with the
fluid coolerlheat exchanger. Reconnect the
hoses 10 the transmission and secure with
new clips.
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6 Automatic transmission removal and refitting

~
~

~

Removal
1 Firmly apply the handbrake, then jack up
the front 01 the car and support II securely on
axle stands (see J&ck./ng and vehicle supporf),

2 Remove both !root wheels, then remove the
left-hand wheel arch liner main and centre
panels.
3 Remove the air cleaner assembly as
described in Chapter 4A.
4 Remove the battery, batte.y tray and starter
motOl' as described in Chapter SA.
5 Drain the autometlc transmission fluid as
described In Chapter 1.
6 Disconnect the main WIring harness
connector at the top of the transmission, then
unscrew the bolt and disconnect the
transmIssion earth lead at the front of the unit.
7 Extract the retaining clip and release th e
selector cable end fitting from the starter
inhibitor/reversing tight switch. Undo the two
bolts securing the selector cable support
bracket to the transmission and move the
bracket and cable to one sIde.
8 Remove the clips and disconnect the
transmission fluid cooler hoses at their
transmIssion connections.
9 Remove the exhaust manifold as described
in Chapter 4A.
10 Undo the bolts securing the engine
management ECU mounting bracket to the
throttle body and move the ECU to one side.
11 Undo the bolts and remove the support
brace linking the transmission to the cylinder
block.
12 Unbolt and remove the cover plate from
the base of the transmission beJlhousing.
13 Disconnect the wiring from the vehicle
speed sensor located on the top of the
transmission differential housing.
14 Unscrew the nuts retaining the track rod
ends on the swIvel hubs and use a balljoint
separatOl' tool to disconnect them.
15 Unscrew the two bolts securing the righthand swivel hub assembly to the Iront
suspension strut, then move the hub
assembty outwaTCIs.
16 Remove the retaining clip securing the
right-hand driveshaft inner CV JoInt gaiter to
the joint body. Pull the driveshaft arid spider
out of the joint body and move the drivesllaft
clear of the engine/transmission. Suitably
COV9f the joInt body and the drivestlafl spid9f
to prevent the escape of graase.

17 Undo the two bolts securing the left-hand
brake caliper mounting bracket to the swivel
hub. Slide the caliper and mounting bracket
off the brake disc and suitably support it clear
of the work area.
18 On models equipped with ASS, undo the
retaining bolt securing the teft-hand wheel
speed sensor to the swivel hub. Withdraw !tie
sensor from the swivel hub and position it
clear of the work area.
19 Unscrew the two bolts securing the left·
hand swivel hub assembly to the front
suspension strut. and separate the hub
assembty from the strut.
20 Slacken and remove the nut and clamp
bolt then 11ft the left-hand swivel hub off the
suspension lower arm ball}oInt.
21 Remove the retaining clip securing the
left-hand driveshafl inner CV joint gaiter to the
Joint body. Pull the driveshaft and spider out
of the joint body and remove the drlveshaft
and swivel hub assembly from the car.
Suitably cover the Joint body and the
driveshaft spider to prevent the escape of
grease.
22 Using a socket on the crankshaft sprocket
centre bolt. tum the crankshaft in the normal
direction of rotation until one of the four
torque converter retaining bolts is accessible
through the openIng at the base of the
transmission bellhousing (see illustration).
Undo the first retaining bott, then turn the
crankshaft as necessary and undo the
remaining three bolts as they become
accessible.
23 Unscrew the bolts and nuts securing the
rear engine mounting to the subframe and
transmission, and withdraw the mounting.
24 Suppon the weight of the engine using a
holst attached to home-made brackets
secured to suitable positions at the left-hand
end of the engine.
25 Support the weight of the transmission on
a trolley jack then unscrew the englne-totransmission retaining bolts. Note the correct
fitted positions of each bolt (and the relevant
brackets) to aid refitting. Move aside all wiring
and support brackets secured by the retaining
bolts.
26 Unscrew the bolts securing the left-hand
englneltransmission mounting to the bOdy
then unSCf9W the bolts from the transmission
and remove the mounting.
27 Make sure that the torque converter is
pushed fully onto the transmission shaft. then
carefully withdraw the transmission from the
eogine. If they are loose, remove the locating
dowels from the engine 01' transmission.
28 lower the trolley Jack and remove the
transmission from under the car.

6.22 Torque converter retainIng bolt
(arrowed) accessible through the
baUhousing opening

Waming: Keep the transmission
well supported to ensure that it
remains steady on the jack
head.
29 With the transmission removed, secure
the torque converter in position by bolting ~
length of metal bar to one of the bellhousing
flange holes.

A
,
•

Refitting
30 Refitting is a reversal o f the remova
procedure, bearing in mind the following
poInts.
&) T!fJhtan a/l bolts to the specified torque,
referring to the Chapters Indicated for
components not covered In this Chapter.
b) nghten the torque converter retaining
bolts to the Stage 1 torque setting, then
tum the crankshaft through one complete
mvoIution and tighten the bolts to the
Stage 2 torque setting.
c) Use new clips to secure the driveshaft
gaiters to their respect/ve joint bodies.
d} Refill the transmission with the specified
type and quantity of fluid as described In
Chapter 1.

7 Automatic transmission overhaul

~
~

~
In the event of a fault occurring on the
transmission, it is first necessary to determine
whether it is of an electrical, mechanical or
hydraulic nature, and to do this special tesl
equipment is required. It is th9fefOl'9 essentiao
to have the work carried OUi by a Flat dealer If
a tmnsmlssion fault is suspected.
00 not remove the transmission from the car
for possible repaIr before professional faun
diagrosis has been camed out, since most tests
require the transmission to be in the vehicle.

.......
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Degrees of difficulty
Easy, suitable for
r'O'Jice with little
l!Xp9'iace

~
~

Fai1y easy, suitable

for begimeo' "'"
"""" experier<:e

~
~

Fairly difficult,
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~
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DifficUI, suitable for
DIY

expel iellCed

~
~

Yeryliflicult,
..-.. for e><pert DIY
orpofessf:llial

~

~
~

General
Unequal-length, solid steel shafts, spllned to inner and outar constant

,ge ......

velocity joints

Lubrication
Fiat specifICation grease (Tutela MRM 2) or equivalent

bicant type ............ .

")no

'",

Torque wrench settings

Nm

'lVeshaft nut' ............ .

240

'Ii08dwheel bolts ..•........
4PElflsion strut-Io-swivel hub bolts .........•.. . . • . ..........
"lICk rod end-Io-swivel hub nut ••..•......••..•..••..••..•..•

85
75
40

Ibf.
177
63
55
30

Use a new nut.

General information

Power is tr8l\smitted from the differential to
18 roadwheels by the driveshafts, via Inner
-,d outer constant vetocity (CV) joints.
The outer ball-and-cage type CV JOints
iIOw smooth transmission of drive to the
eels at all steering and suspension angles.

Drive is transmitted by means of a number of
radially static steet balls that run in grooves
between the two halves of the joint.
The inner CV Joints are of the tripod type.
Drive is transmitted across the joint by means
of three rollers, mounted on the driveshaft in a
tripod arrangement. that are radially static but
aTe free to slide in the grOOV9d ;oInt body.
The joints are protected by rubber gaiters,
and are packed with grease to provide
permanent lubrication. If wear is detected in
the joint. It can be detached from the

driveshaft and renewed. Normally, the CV
joints do not require additional lubrication,
unless they have been overhauled or the
rubber gaiters have been damaged, allowing
the grease to become contaminated. Aefer to
Chapter 1 for guidance In checking the
condition of the driveshaft gaiters.
Both driveshafts are splined at their outer
ends, to accept the wheel hubs, and
are threaded so that the hubs can be
fastened to the drives hafts by means of a
staked nut.

8-2 Driveshafts

2 Driveshafts removal and refitting
Note: A balljoint separator tool will be
required for this operation. A new driveshaft
retaining nut and inner CV joint gaiter retaining
clip will be required for refitting.

Removal
1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking end vehicle support).
Remove the appropriate roadwheel(s).
2 Using a hammer and chisel or similar tool,
tap up the staking securing the driveshaft
retaining nut in position (see illustration).
3 The front wheel hub must be held stationary
in order to loosen the driveshaft nut. Ideally,
the hub should be held by a suitable tool
bolted into place using two of the roadwheet
bolts (see Tool Tip). Alternatively, have an
assistant firmly apply the loot bfake to prevent
the hub from rotating. Using a socket and
extension bar, slacken and remove the
driveshafl retaining nut.
Warning: The nut Is extremely
,
tight. Discard the nut - a new
•
one must be used on refitting.
4 Release the brake caliper hydraulic hose
(and, whe!"e applicable, the ABS wheel speed
sensor cable) Irom the brackets at the base of
the suspension strut.

.&.

Pull the swivel hub outwards at the
top ...

2.2 Tap up the staking securing the
drives haft retaining nut in position

5 Unscrew the nut securing the track rod end
to the swivel hub. Release the track rod end
tapered shank using a balljoin! separator tool.
6 Unscrew the two nuts and remove the bolts
securing the top of the swivel hub to the base
of the suspension stM.
7 Pull the swivel hub outwards at the top and
withdraw the driveshaft outer constant
velocity joint Irom the hub assembly (see
Illustrations). If necessary, the joint can be
tapped out of the hub using a soft-faced
mallet. Support the end of the driveshaft - do
not allow the end of the driveshaft to hang
down as this will strain the joint components
and gaiters.
8 Remove the rubber gaiter retaining clip lrom
the Inner CV joint, then pull the driveshafl and
tripod out of the joint body (see illustration).

... and withdraw the driveshaft outer
constant velocity j oint from the hub
assembly

,-----

2.8 Remove the gaiter retaining clip, then
pull the driveshaft and tripod out of the
inner joint body

2.19 Secure the driveshaft retaining nut by
tapping the staking into the two grooves in
the CY Joint

A tool to hold the front hub stationary
whilst the driveshaft nut is slackened
can be fabricated from two lengths of
steel strip (one long, one short) and a
nut and bolt; the nut and bolt forming
the pivot of a forked tool.

c1ipsi

3 [
r

9 Remove the driveshaft Irom under
vehicle. Cover the open CV joint boa,
remaining on the transmission to prevent \hi
ingress of dirt; use a plastic bag secured w
elastic bands.
10 Loosely refit one of the strut low
mounting bolts to support the swivel h'"
while the driveshafl is removed.

Oute

Refitting
11 After removing the temporarily-filled boI
from the strut mounting, pivot the swivel h
away from the car and engage the outer C't
joint into the hub.
12 Screw on the new driveshafl retaining ntJI
but do not tighten it at this stage.
13 Support the driveshafl with one hand ani
push the swivel hub back towards the car.
14 Re-engage the tripod at the inner end 0
the driveshaft with the CV joint body on t/"oo
transmission. Slide the gaiter into positior
over the joint and briefly lift the lip of the g8l1
to expel any air trapped inside. Ensure th
the gaiter is sea ted squarely over Ihe joi
body.
15 Refit the suspension strut-to-swivel hUll
bolls and tighten them to the specified torqlJill
16 Engage the track rod end with the swive
hub, refit the retaining nut and tighten the flU
to the specified torque.
17 Refit the brake caliper hydraulic h()$j
(and, where applicable, the ASS wheel speeo
sensor cable) to the bracket on the base
the suspension stM.
18 Locate a new retaining clip over thtlo
rubber gaite!" on the inner CV joint. Ensure lila
the clip is seated squarely on the gaiter theo'l
secure the clip in place by compressing It-raised portion.
19 Using the method employed on removal
to prevent rotation of the hub, tighten tn.
driveshaft retaining nut to the specifieo
torque. Secure the nut by tapping the stakl""
into the two grooves in the end of the ev jOir4
using a hamme!" and chisel (see Illustration)
20 Refit the roadwheel and lower the car te
the ground.

.

.......... .

-...
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3.2 Release the rubber gaiter retaining
dips by cuttlng them off with side-cutters

3 Driveshaft overhaul and
rubber gaiter renewal

Outer joint

~
~

'"

- Remove Ihe driveshaft as described In
!lection 2.
1 Release the rubber gaiter retaining clips by
.ltting them off with a pair of side-cutters
see Illustration). Remove the clips and slide
e gaiter down the driveshaft away from the
V Joint.
3 Using a mallet, sharply strike the edge of
'lIe outer joint to drive it off the end of the
1riveshaft (see Illustrations) . The Joint is
tained on the drives haft by an internal
(clip, and striking the joint in this manner
xces the circllp into its groove, so allowing
"1& joint to slide off.
• Remove the circlip from the groove In the
"rives haft splines, and discard It (see
lustration). A new circlip must be fitted on
reassembly.
5 Slide the old gaiter off the end of the
Jriveshaft.
II With the constant velocity joint removed
!rom the driveshaft, thoroughly clean the joint
~Ing paraffin, Of a suitable solvent, and dry It
horoughly. Carry out a visual inspection of
Itle joint.

3.3& Sharply strike the edge of the outer
CV joint to release it from the Internal
circlip., ,

3.3b ... then withdraw the outer joint from
the driveshafl

7 Move the inner splined driving member from
sid&-to-side, to eJtpose each ball in tum at the
top of its track. Elcamine the bans for cracks.
flat spots, or signs of SlKface pitting.
8 Inspect the ball tracks on the inner and
outer members. If the tracks have widened,
the balls will no longer be a tight fit. At the
same time, check the ball cage windows for
wear or cracking between the windows.
9 If any of the constant velocity joint
components are found to be worn or
damaged, it will be necessary to renew the
complete joint assembly as the internal parts
are not available separately. If the jOint is in
satisfactory condition, obtain a new gaiter,
circlip, retaining clips, and the correct type of

grease. These components afe all available
individually from Fiat dealers, but may be
supplied as a complete repair kit from other
sources.
10 Commence reassembly by fitting a new
joint retaining circlip to the groove in the end
of the shaft.
11 Slide the smaller gaiter securing clip onto
the driveshaft, followed by the gaiter and the
targe securing clip (see illustrations).
12 Pack the CV joint with the specified
grease, then twist the joint to ensure that all
the recesses are filled (see Illustration).
13 Fit the CV joint to the driveshaft, and
engage it with the shaft splines. Use a mallet
to tap the Joint onto the shaft until the clrclip

3.4 Remove the circlip from the groove In
the driveshatt splines

3.11a Slide the smaller gaiter securing clip
onto the driveshatt , . ,

3.11c ... and the large securing clip

3.12 Pack the joint with the specified
grease, then twist the joint to ensu~ all
recesses are filled

...

"',

....

-......
I>on

....
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3.11 b ... followed by the gaiter .. .

8-4 Driveshafts

3.138 Engage the CV joint with the
driveahaft splinea •••

3.13b ... then tap the joint onto the shaft
until the clrclip engages

en~ges correclly behind the joint cage (see
illustrations).
14 Fill the gaiter with any remaining grease
then slide the large end of the gaiter Into
position over the Joint, ensuring that It is
seated squarely over the joint body.
15 Locate the large securing clip over the
gaiter and secure the clip In place by
compressing the raised portion (aee
illustration).
18 Check that the smaller end of the gaiter Is
located in the driveshaft groove th6fl, using a
small screwdriver, lift the lip of the gaiter to
e)lpe! any air trapped inside (see Illustration).
17 Slide the smaller securing clip over the
gaiter, and secure it as described previously
(see illustration).
18 Refit the driveshaft as described in
Section 2.

supplied as a complete repair kit from other
sources,
25 Commence reassembly by sliding the
smaller gaiter securing clip onto the
driveshaft, followed by the gaiter,
26 Check that the gaiter is located in the
driveshaft groove, then fit the securing
clip over the gaiter and secure the clip in

3.15 Locate the large securing clip over
t he gaiter and secure the clip by
compressing the rai sed portion
place by compressing the raised portiO!
27 Refit the tripod and fit a new circlip
secure the tripod to the driveshaft.
28 Pack the specified grease around If
tripod rollers and into the joint body, filling tt
gaiter with any remaining grease.
29 Refit the driveshaft as described
Section 2.

Inner Joint
19 Remove the driveshaft as described in
Section 2.
20 Release the gaiter smaller clip by cutting it
off with a pair of side-cutters (see
Illustration).
21 Wipe off the excess grease from the
tripod and the end of the driveshaft.
22 Using circlip pliers, remove the circlip
securing the tripod to the end of the driveshaft
(see illustration). Oiscard the clrclip - a new
one should be used on refitting.
23 Withdraw the tripod and the gaiter from
the end of the driveshaft.
24 Thoroughly clean the tripod and rollers,
and the end of the driveshaft using paraffin, or
a suitable solvent, and dry thoroughly. Carry
out a visual inspection of the joint and renew
any components as necessary. If the joint Is in
satis factory condition, obtain a new gaiter,
clrclip. retaining clips, and the correct type of
grease. These components are all available
Individually from Fiat dealers, but may be

3.18 Lift the lip of the gaiter t o expel any
air trapped inside

3.20 Release the smaller clip on the inner
joint gaiter by cutting It off with sldecutters

3.22 Using circ!ip pliers, remove the circliJ
securing th e tripod to the end of the
drtveshaft
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Front disc brakes
")1>8 • . . . . . . . . . . . . . . . . . .

DIsc diameter:
SOHC (8-valve) engine models ..
OOHC (16-valve) engine models.
rJIsc thickness (new):
SOHC (8-valve) engine models .......................•......
OOHC (16-valve) engine models ...................•..•......
YWlimum disc thickness (wear limit):
SOHC (S-valve) engine models.. . . .. . ... . . ......... , ..... .
OOHC (16-valve) engine models . . . . . . . . . .
. .....•..•......
lYIaximum disc runout ................................•.....
Stake pad friction material minimum thickness ............•......

Disc with single-plstoo sliding calipers
240.0 mm
257.0 mm
10.8tol1.1 mm
11.8t012.1 mm
9.2mm
10.2 mm
0.15mm
1.5mm

Rear drum brakes
Drum inner diameter (new) ................ .
~aximum drum diameter (wear limit) ... .
~inimum brake shoe lining thickness

Torque wrench settings
Bleed screw ...........................•..•.
Brake disc locating studs ................................ .
Btake drum locating studs .........................•.........
Brake pipe and hose unions ........................•......
Front caliper guide pin bolts ................................. .
Froot caliper mounting bl'acket-to-swlvel hub bolts ......•.........
Rear wheel cylinder mounting bolts ...... .
Roadwheel bolts

180.0 to 180.2 mm
181.3 mm
2.0mm

,Nm
""
14
27

63
10
85

Ibf"
4

••

10
20

3.
7

63

9-2 Braking system

1 General infonnation

The braking system is of the vacuum servoassisted, dual-circuit hydraulic type. The
arrangement of the hydraulic system Is such
thai each circuit operates ooe front and one
rear brake from a tandem master cylinder.
Under normal circumstances, both circuits
operate in unison. However, in the event of
hydraulic failure in one circuit. full braking
force will still be available at two diagonallyopposite wtIeeIs.
All models covered In this manual are litted
with front disc brakes and rear drum brakes.
An AnU-lock Braking System (ASS) Is fitted as
standard to certain models and is offered as
an option on all other models (refer to Section
'7 for further information on ASS operation).
The front disc brakes are actuated by
single-piston sliding type calipers. which
ensure that equal pressI.lre Is applied to each
brake pad.
The rear drum brakes incorporate leading
and traPing shoes, which are actuated by twinpiston wheel cylinders. A self-adjust
mechanism Is incorporated, to automatically
compensate fOf brake shoe wear. As the brake
shoe linings wear. the footbrake operation
automatically operates the adjuster mechanism
to reduce the lining-to-drum clearance.
The mechanical handbrake linkage
operates the brake shoes via a lever attached
to the trailing brake shoe.
On models without ASS, load-sensitive
proportlonlng valves operate on the rear brake
hydraulic cirCUits, to prevent the possibility of
the rear wheels locking before the front
wheels under heavy braking. On models
equipped with ASS, the hydraulic pressure
rear brakes is regulated by the
applied to
ASS hydraulic modulator under all braking
conditions. On these models, the load·
sensitive proportioning valves are not used.
Note: When servicing any part of the system,
worlf carefully and methodically; elsa observe
scrupulous cleanliness when overhauling any
part of the hydraulic system. Always ranew
components (1n axle sets. where applicable) if
in doubt about their condition, and use only
genuine Fiat replacement parts, or et least

tna

those of known good quelity. Note the
wamJngs given in 'Safely first/' and at relevant
points in this Chapter concerning the dangers
of asbestos dust and hydraulic fluid.

2 Hydraulic system bleeding

A

Waming: Hydraulic fluid Is
poisonous; wash off
•
immediately and thoroughly In
ths cass of skin contact, and sHk
Immediate medical advice if any fluid Is

I

swaf/owed, or gets Into ths eyes. Certain
types of hydraulic fluid are Inflammable,
and may ignite when allowed into contact
with hot components, When servicing any
hydraulic system, it is sa fest to assume
that the fluid IS inflammable, and to take
precautions against the risk of fire as
though it Is patrol that Is being handled.
Hydraulic fluid Is alSQ an effective paint
stripper, and will attack plastics; if any is
spitt, it should be washed off Immediately,
using copious quantities of fresh water.
Finally, it is hygroscopic (1t absoms
moisture from the air) - old fluid may be
contaminated and unfit for further use.
When topping-up or renewing the fluid,
always use ths recommended type, and
ensure that it comes from a freshlyopened sealed contalnsr.

Models without ASS
General
1 The correct operation of any hydraulic
system is only possible after removing all air
from tna components and circuit; and this Is
achieved by bleeding tna system.
2 During the bleeding procedure, add only
clean, unused hydraulic fluid of the
recommended type; never re-use fluid that
has already been bled from the system.
Ensure that sufficient fluid Is available before
starting work.
3 If there Is any possibility of Incorrect fluid
being already in the system, the brake
components and circuit must be nushed
completely with uncontaminated, correct
fluid, and new seals should be fitted
throughout the system.
4 If hydraulic fluid has been lost from the
system. or air has ent8l'ed because of a leak,
ensure that Ihe fault is cured before
proceeding further.
5 Park the car on level ground, switch off the
engine and select first or reverse gear (or Pl,
then chock the wheels and release the
handbrake.
6 Check that all pipes and hoses are secure,
unions tight and bleed screws closed.
Remove the dust caps (where applicable), and
clean any dirt from around the bleed screws.
7 Unscrew the master cylind8l' reservoir cap,
and top the master cylinder reservoir up to the
MAX level line; refit the cap loosely.
Remember to maintain the fluid level at least
above the MIN level line throughout the
procedure, otherwise there Is a risk of further
air entering the system.
S There are a number of one-man, do-Ityourself brake bleeding kits currently available
from motor accesSQry shops. It is
recommended that one of these kits is used
whenever possible, as they greatly simplify
the bleeding operation, and also reduce the
risk of expelled air and fluid being drawn back
into the system. If such a kit is not available,
the basic (two-man) method must be used,
which is described in detail below.

9 If a kit is to be used, prepare the vehicle
described previously, and follow the "
manufacturer'S instructions, as the procedl.J'
may vary slightly aCCOl"dlng to the type bell'!
used; generally, they are as outlined below
the relevant sub-section.
10 Whichever method is used. the sarno
sequence must be followed (paragraphs 1
and 12) to ensure the removal of all air frOl'
the system.

Bleeding sequence
11 If the system has been only partla
disconnected, and suitable precautions we
taken to minimise fluid loss, It should
necessary to bleed only that pan 01 It
system ~e, the primary Of secondary circuit).
12 If the complete system Is to be bled, tn.It should be done working In the followl
sequence:
a) Left-hand rear wheel.
b) Right-hand front wheel.
c) Right-hand rear wheel.
d) Left·hand front wheel.

Basic (two-man) bleeding method
13 Collect a clean glass jar, a suitable !eng
of plastic or rubbef tubing which is a tight
over the bleed screw, and a ring spann8l' to
the screw. The help of an assistant wil1also
required.
14 Remove
dust cap from
first ser
in the sequence if not already done. Fit
suitable spanner and tube to the screw, pi
the other end of the tube in the Jar. and POUl'
sufflClentlluld to cover the end 01 Ina tUbe.
15 Ensure that the master cylinder reservOl
fluid level is maintained at leas! above tna M
level line throughout
procedure.
16 Have the assistant fully depress tna bra~
pedal several tunes to build-up pressure, tl'wlt
maintain it on the final downstroke.
17 While pedal pressure is malnlalnec
unscrew the bleed screw (approximately
tum) and allow the compressed lIuid and air
flow into the isr. The assistant should maint
pedal pressure, following the pedal down
the floor If necessary, and should not rele
the pedal until instructed to do so. When It
flow stops. tighten the bleed screw aga
have the assistant release the pedal slow
and recheck the (eservoir fluid level.
16 Repeat
steps given in paragraphs 1
and 17 UIltil tha fluid emerging from the bIeec
screw is free from air bubbles. If the mast
cylinder has been drained and refilled, and
Is being bled from the first screw in tJ'
sequence, allow approximately five seconQl
between cycles for the master cyJlnd~
passages to (alill.
19 When no more air bubbles appear, tlghl&
the bleed screw securely, remove the lu
and spanner, and refit the dust cap (whe'
applicable). 00 not overtighten the bl~

tna

tna

tna

tna
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20 Repeat the procedure on the remalni,..
screws in the sequence, until all air
removed from the system, and the bra~
pedal feels firm again.

•
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Bleeding using a one-way valve kit
1t As their name Implies, these kits consist
. a length of tubing with a one-way valve
.,ad to preYent expelled air and fluid being
rawn back into the system; some kits include

translucent container, which can be
:ositioned so that the air bubbles can be
"'Of8 easily seen flowing from the end of the
.be.
22 The kit Is connected to the bleed screw,
ICh Is then opened. The Usei' relums 10 the
. 'Iller's seat. depresses the brake pedal with
smooth. steady stroke, and slowly releases

this is repeated until the expelled fluid Is
lear of air bubbles.

23 Nole that Ihese kits simplify work so
luch that It Is easy to lorget the master
~inder reservoir nuid level; ensure that this is
aintained at least above the MIN level line at

'mes.
Bleeding using a pressurebleeding kit
lot These kits are usually operated by the
reservoir of pressurlsed air contained In the
IPSre tyre. However, note that it will probably
oe necessary to reduce the pressure to a
'OWer level than normal; refer to the
'lStructions supplied With the kit.
ZS 8y connecting a pressurlsed, fluid-filled
:ontainer to the master cylinder reservoir,
tJleedlng can be canied out simply by opening
teCh screw In tum (in Ihe specified sequence).
WId allowing the fluid to flow out untJl no more
~'r bubbles can be seen In the expelled fluid.
26 This method has the advantage that the
arge reservoir of fluid provides an additional
'l3feguard against air being drawn Into the
JYStem during bleeding.
'Z7 Pressure-bleeding is particularty effective
""hen bleeding 'difficult' systems, or when
t:ileading the complete system at the time of
routine fluid renewal.

All

...

methods

28 When bleeding is complete, and firm
pedal feel is restOfed, wash off any spilt fluid.
:lghten the bleed screws securely, and refil
their dusl caps (where applicable).
29 Check the hydraulic fluid level In the
"'aster cylinder reservoir, and top-up if
tIOCessary.
30 Discard any hydraulic fluid that has been
bled from the system; it will nol be fit for re-

''''.
31 Check the feel of the brake pedal. If it
feels at all spongy, alf must still be present in
the system, and further bleeding is required.

,...
.....
.....

-,.,.
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'O.k.

Failure to bleed satisfactorily after a
reasonable repetition of the bleeding
procedure may be due to worn mester
cylinder seals.

Models with ASS
Wamlng: On modals equipped
with ABS, ensure that the
ignition Is switched off before
starting the bleeding procedure,

to avoid any possibility of voltage being
applied to the hydraulic modulator before
the bleeding procedure is completed.
Ideally, the battltry 5hould be
disconnected. If voitaglt is applied to the
modulator before thlt bleeding procedure
is complete, this will effectively drain the
hydraulic fluid in the modulator, rendlJring
the unit unserviceable. Do not, therefore,
attempt to 'run' the modulator In order to
bleed the brakes.
32 A pressure-bleeding kit must be used fOf
bleeding the hydrauHc system on ASS models
- see paragraphs 24 to 27.
33 Following the sequence given in
paragraph 12, bleed each brake In turn until
clean fluid. free of air bubbles, Is seen to
emerge. Pause between bleeding each brake
to ensure that the fluid level In the reservoir is
above the MIN level.
34 When bleeding Is complete, and firm
pedal feel is reslOfed, wash off any spilt fluid,
tighten the bteed screws, and refit their dust

0.,,,.

35 Check the hydraulic fluid level in the
master cylinder reservoir, and top-up if
necessary.
36 Discard any fluid that has been bled from
the system; it will not be fit for re-use.
37 Check the leel of the brake pedal. It it
feels at all spongy, air must still be present in
the syslem, and further bleeding is required.

Warning: Do not operate the
vehicle If you are in doubt about
the eff8Ctivana~s of the braking
system. If conSIderable air was
present in the system prior to bleeding, it
is possible for some of this air to remain
trapped in the hydraulic modulator. If the
pedal continues to feel spongy after
repeated bleedings, or if any of the brake
system warning lights remain on, have the
vehicle towed to e Fiat dealer to be
bled with the use of Fiat diagnostic
equipment.

A

ili

2 If a flexible hose is to be disconnected,
unscrew the brake pipe union nut before
removing the spring clip which secures the
hose to its mounting blacket.
3 To unscrew the union nuts, it IS preferable
to Obtain a brake pipe spanner of the correct
size; these are available from most large
motor accessory shops. Failing this, e closefitting open-ended spanner will be required,
though If tha nuts are tight or corroded, their
flats may be rounded-off if the spanner slips.
In such a case, a self-locking wrench is often
the only way to unscrew e stubborn union, but
it folloWs thai the pipe and the damaged nuts
must be renewed on reassembly. Always
clean e union and surrounding araa before
disconnecting it. If disconnecting a
component with more than one union, make a
careful note of the connections before
disturbing any of them.
4 If a brake pipe is to be renewed, it can be
obtained, cut to length and with the union
nuts end end flares in place, from Fiat dealers.
All that is then necessary Is to bend it to
shape, following the line of the original, before
fitting it to the vehicle. Alternatively, most
motor accessory shops can make up bra ke
pipes from kits. but this requires very careful
measurement of the original, 10 ensure thai
the replacement is of the COITect length. The
safest answer Is usually to take the original to
the shop as a pattern.
S On refitting, do not oV81'ltghten the union
nuts. It Is not necessary to exercise brute
force to obtain a sound joint.
6 Ensure that the pipes and hoses are
correctly routed, with no kinks. and that they
are secured in the clips or brackets provided.
After fitting, remove the polythene from the
reservoir, and bleed the hydraulic system as
described In Section 2. Wash off any split
fluid, and check carefully for fluid leaks.

4 Front brake pads renewal

.,

3 Hydraulic pipes and hoses renewal

Warning: Before starting worle,
refer to the warning at the
beginning of Section 2
concerning the dangers of
hydraulic fluid.
1 If any pipe Of hose is to be renewed.
minimise fluId loss by first removing the
master cylinder reservoir cap, then tighten the
cap down onto a piece of polythene to obtain
an airtight seal. Alternatively, flexible hoses
can be sealed. if reQuired. using a proprietary
brake hose clamp; metal brake pipe unions
can be plugged Qf care is taken not to allow
dirt into the system) or capped immediately
they are disconnected. Place a wad of rag
under any union that Is to be disconnected, to
catch any spilt fluid .

A
t.

Warning: Renew BOTH sets of
front brake pads at the same
time - NEVER renew the pads
on only one wheel, as uneven
braking may result.
Warning: Note that the dust
created by wear of the pads may
contain asbestos, which is a
health hazard. Nev", blow it out
with compressed air, and don't Inhale any
of it. An approved filtering mask should be
worn when working on the bra/(es. DO
NOT use petrol or petro/ltum-based
solvents to clean brake parts; use
proprietary brake cleaner or methylated
spirit only,
1 Firmly apply the handbrake, ihen Jack up
the front of the car and support It securely on
axle stands (see Jacking and vehicle support),
Remova the front roadwheels.

9-4 Braking system

4.3b ... and extract the lower guide pin
from the caliper - SOHC (S-valve) engine
models

Pivot the caliper body upwards end
withdraw the outer brake pad ...
2 Aelease t he brake caliper hydraulic h
from the bracket at the base of tt
Suspension strut.

SOHC (S-valve) engine models
3 Aemove the locking clip and extract tr
lower guide pin from the caliper (s..
illustrations).
4 Pivot the caliper body upwards all'
withdraw the brake pads from the cali~
mounting bracket (see illustrations).
4.4b ... and inner brake pad from the
caliper mounting bracket - SOHC (S-valve)
engine models

4.5 Prise the lower end of the pad
retaining spring clip from the caliper body
- DOHC t16-valve) engine models

4.S Disengage the ends and remove th e
spring clip from the callperDOHC (16-valve) engine models

4.7 Prise out the protective covers over
the caliper guide pin bolts DOHC (16-valve) engine models

4.S Unscrew the caliper upper and lower
guide pin bolts - DOHC (16-valve) engine
models

DOHC (16-valve) engine models
5 Using a large screwdriver, prise the 10
end of the pad retaining spring clip from ~
locating hole in the caliper body (s.Illustration).
8 Disengage the upper end of the retain~
spring cUp from the caliper and remove 11
clip (see illustration).
7 Prise out the protective covers over 11
caliper upper and lower guide pin bolts (...
illustration).
8 Using an Allen key, unscrew the upper ar>I
lower guide pin bolts to free the caliper 11'01
the mounting bracket (see illustration).
9 Lift off the caliper and withdraw the out
brake pad from the mounting bracket (s..
Illustration s).
10 Withdraw the inner brake pad from Itcaliper pistOll, noting that the pad is S8ClQI

4.9b ... and withdraw the outer brake pad
from the mounting bracket - DOHC (16valve) engine models

•
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4.10 Withdraw the Inner brake pad from
the caliper piston - DOHC (16-v8Iv8)
engine models

4.18 Sparingly appty high-temperature
brake grease to the brake pad backing
plates

4.26 Ensure that the spring cUp ends are
correctty located in the caliper holesDOHC (1&-valve) engine models

the piston by a clip attached to the pad
l8Cl<.ir'lg plate (see Illustration).
11 Wilh the brake pads removed, lie Ihe
:.1J1P8f 10 the suspension strut using sIring or
cable tie.
Caution: Do not allow the caliper to hang
<.IfIsupported on the flexible hydraulic
-.ose,

but keep a careful watch on the fluid level
while retracting the piston. If the lIuid level
rises above the MAX level line at any time, the
surplus should be syptloned off.
Warning: Do not syphon the
,
"uld by mouth, as it is
•
poisonous; use 8 syringe or an
old poultry baster.
18 Apply a little high-temperature brake
grease to the contact surfaces of the pad
backing plates: take great care not to allow
any grease ooto the pad frictloo linings (see
illustration). Slmilar1y, apply brake grease to
the pad contact points 00 the caliper bracket
- again take care flOt to apply excess grease,
which may contaminate the pads.

does not chafe against the suspension or
steering gear.
28 Repeat the above procedure on the
remaining front caltpel'".
29 With both sets of front brake pads frtled,
depress the brake pedal repeatedly until the
pads are pressed into firm contact with the
brake disc, and normal pedal pressure is
restored. Any sponginess felt when
depressing the pedal is most probably due to
air trapped in the hydraulic system - refer to
Section 2 and bleed the brake hydraulic
system before progressing any further.
30 Refit the roadwheels, and lower the car to
the ground.
31 Check the hydraulic fluid level as
described In Weekly checks.
32 Check the operation of the braking
system thoroughly.
33 Note that new brake pads wilioot gIve full
braking efficiency until they have bedded-jn.
Be prepared for this, and avoid hard braking
as far as possible for the first hundred miles or
so att8f pad renewal.

All models
12 Measure the thickness of each brake
,pad's friction material. If eithef pad Is worn at
.,y point to the specified minimum thickness
:If less, all four pads must be renewed. Also,
~ pads should be renewed if any are fouled
",,\h oil or grease: there is 00 satisfactOf)' way
f degreaslng friction material, once
:ontaminated. If any of the brake pads are
"",orn unevenly. or are fouled with 011 or
'lrease. trace and rectify the cause before
'88ssembly.
13 If the brake pads are still serviceable.
carefully clean them using a clean. fiM wire
orush or similar and brake cleaning fluid. Pay
oarticular attention to the sides and back of
'he metal backing. Where applicable, clean
out the grooves in the friction material, and
pick out any large embedded particles of dirt
or debris.
14 Clean the surfaces of the brake pad
contact points in the caliP8f body and callP8f
mounting bracket.
Hi Prior to fitllng the pads. check thaI the
guide pins can slide freely In the caliper body,
and check that the rubber guida pin gaiters
&fe undamaged. Brush the dust and dirt from
the caliP8f and piston, but do not Inhale it. as
,t may contain asbestos.
16 Inspect the dust seal and the area around
the piston for signs of damage, COI'rosion or
brake fluid leaks. II evident. ref8f to Section 5
and overhaul the caliper assembly.
17 If new brake pads are to be fitted. the
caliper piston must be pushed back Into the
cylind er, to allow for the extra depth of the
friction material. Either use a G-clamp or
Similar tool, or use suitable pieces of wood as
levers. Provided that the master cylinder
reservoir has not been overfilled with
hydraulic fluid, there should be no spillage,

A

SOHC (S-valve) engine models
19 Place the brake pads In positlon on the
caliper mounting bracket. WIth the friction
material facing the surlaces of the brake disc.
20 Pivot the caliper body down over the
brake pads, then refit the lower guide pin and
retaining clip.

DOHC ft6-valve) engine models
21 Fit the inner pad to the caliper, ensuring
that its retaining clip is fully engaged with the
caliper piston.
22 Locate the outer pad on the caliper
mounting bracket with the pad friction
material agalnst the brake disc.
23 Slide the caliper and Inner pad Into
position over the outer pad and locate it In the
mounting bracket.
24 Install the caliper guide pin bolts and
tighten them to the specified tOfque.
25 Refit the guide pin bolt protective covers
to the caliper.
26 Refit the pad retaining spring to the
caliper. ensuring that its ends are
correctly located in the caliper holes (see
illustration).

All models
27 Check that the caliper body can slide
freely on the guide pins. Ensure that the
flexible hydraulic hose is not twisted or kinked
in any way then refit the hose to the
suspension strut bracket. Turn the steering
from lock-Io-Iock and cheCk that the hose

5 Front brake caliperremoval, overhaul and refitting
Warning: Before starting worlr,

tflfer to the warnings at the
beginning of Sections 2 and 4
concerning the dangers of
hydraulic ffuid and asbestos dust

Removal
1 Firmly apply the handbrake. then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheel.
2 Remove the brake pads as described In
Section 4.
3 To minimise fluid loss during the following
operations, remove the master cylinder
reservoir flller cap, then tighten it down onto a
piece of polythene, to obtain an airtight seal.
Alternatively, use a brake hose clamp to seal
off the Itexible hydraulic hose running to the
caliper.

9-6 Braking system
Wamlng: Do not use an ordinary
G--c/amp or mole grips for this
purposa. as these can easily
damage the hydraulic hose internally,
possibly leading to failure.
4 Clean the area surrounding the brake hose
union. then slacken the union half a tum. It
won't be possible to separate the union
completely without twisting the hose at this
stage.
5 On SOHC (8-valve) engine models.
unscrew the caliper upper guide pin bolt using
a hex bit or Allen key and remove the caliper
body from the mounting bracket (see
illustration).
6 Hold the brake hose and rotate the caliper
to unscrew the hose union from the caliper
body. Cover the open ends of the union and
the caliper fluid inlet, to prevent dirt Ingress.
Altematively, the flexible brake hose may be
separated from the rigid brake pipe at the
bracket mounted on the inner wheel arch.
7 If desired, the caliper mounting bracket can
be removed from the swivel hub after
unscrewing the two securing bolts (sae
illustration).

~
,
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Overhaul
Note: Before commencing work, ensure that
the appropriete caliper overhaul kit is
obtained.
8 WIth the calipet' on the bench, wipe awWf alt
traces of dust and dirt, but avokl inhBlfng the
dust, as It is a health hazlJl'd.
9 Place a small blOCk of wood between the
caliper body and the piston. to act as
padding. Remove the plstoo by applying a jet
01 low pressure compressed air (such as that
produced by a tyre foot pump) to the fluid Inlet

port.
Warning: Protect your hands
and eyes when using
compressed air In this mannerbrake fluid may be ejected
under pressure when the piston Is
released.
10 Peel the dust seallrom the piston, then
use a soft, blunt instrument (such as a knitting
needle) to extract the piston seal from the
caliper bore.

~

.Lll..

5.5 Unscrew the upper guide pin bolt and
remove the caliper from the mounting
bracket - SOHC (8-valve) engine models

11 Thoroughly clean all components, using
ooly methylated spirit 0( clean hydraulic fluid .
Never use mineral-based solvents such as
petrol or paraffin, which will attack the
hydraulic system rubber components.
12 The caliper piston seal, the dust seal and
the bleed nipple dust cap are only available as
part of a seal kit. Since the manufacturers
recommend that the pisloo seal and dust seal
are renewed whenever they are disturbed, all
of these components should be discarded on
disassembly and new ones fitted on
reassembly as a matter of course.
13 Carefully examine aft parts 01 the caliper
assembly. looking for signs of wear or
damage. In particular. the cylinder bore and
piston must be free from any signs of
scratches, corrosion or wear. If there Is any
doubt about the condition of any part of the
caliper, the relevant part should be renewed.
Note that the piston surface is plated , and
must not be polished with emery or similar
abrasives to remove corrosion or scratches. In
addition, the pistons are matched to the
caliper bores and can only be renewed as a
part of a complete caliper assembly.
14 ChecK that the threads In the caUper body
and the mounting bracket are in good
condition. Check that the guide pints) are
undamaged, and (When cleaned) a reasooably
tight sliding fit In the mounting bracket bores.
15 Use compressed air to blow clear the fluid

""""""M.Waming:Weareye
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protection when using
compressed air.
16 Before commencing reassembly , ensure
thai all components are spotlessJy-clean and
d'Y.
17 Soak the new piston seal In clean
hydraulic fluid, and fit it to the groove In the
cylinder bore, using your lingers onty (no
tools) to manipulate It Into place.
18 Fit the new dust seal Inner lip to the
cylinder groove, smear clean hydraulic fluid
over the piston and caliper cylinder bore, and
twist the piston into the dust seal. Press the
piston squarely into the cylinder, then slide
the dust seal outer lip to the groove In the
piston.

Refitting
19 Where applicable, refit the cail
mounting bracket to the hub
Coat t!
threads of the mounting bolts with thr
locking compound. then tighten them to
specified torque.
20 Hold the brake hose and rotate the cal
to screw the hose union back Into the cah.body.
21 On SOHC (S-valve) engine models, pia,;
the caliper In position on the moun\J
bracket and tighten the caliper upper gu
pin bolt to the specified torque.
22 Refit the brake pads as described
Section 4.
23 On all models, tighteo the brake hose-t
caliper union securely.
24 Check that the caliper slides smoothly
Its guide pins.
25 Remove the polythene from the mast
cylinder reservoir IiIler cap, or remove If
clamp from the fluid hose, as applicable.
26 Bleed the hydraulic fluid circuit
described In Section 2. Note that If no ot
part of the system has been disturbed.
should only be necessary to bleed I
relevant front circuit.
27 Depress the brake pedal repeatedly
bring the pads into contact with the br
disc. and eosure that 00ImaI pedal pressure

camero

--.

28 Refit the roadwheel. and lower the car
the ground.

,
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5.7 Caliper mounting bracket retaining
bolts (arrowed)

6 Brake disc - inspection,
removal and refitting

Inspection
1 Firmly apply the handbrake, then jack
the front 01 the car and support it securely
axle stands (see Jacking and vehicle sUPPD"
Remove the front roadwheels.
2 Rotate the brake disc by hand and exam.
the whole of the surface area swept by tI'
brake pads, on both sides of the disc. Note::
will be necessary to remove the 'ront b~
pads to allow an adequate inspection of
disc 's Inner surlace; refer to Section 4 I
details.
3 Typically, the disc surface will have
polished appearance and should be free 1m
heavy scoring. Smooth rippling is product
by normal operation and does not indi
excessive wear. Deep scoring and crac.
however. are indications of more seriO\;
damage In need of correction.
4 If deep scoring is discovered, it may possible to have the disc reground to resta
the surface, depending on the extent of
damage. To determine whether this Is
feasible course of action. it will be necessa
to measure the thickness of the disc,
described later.

•
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5 Check the whole surface of the disc for
I:r8Cks, particularly around the roadwheel bolt
"DIes. A cracked disc must be renewed.
e A ridge of rust and brake dust at the inner
and outer edges of the disc. beyond the pad
contact area. is normal - this can be scraped
away quite easily.
1 Raised ridges caused by the brake pads
eroding the disc material, however. are an
ndication of excessive wear. If close
examination reveals such ridges, the
thickness of the disc must be measured. to
assess whether it is still fit for use.
8 To measure the thickness of the disc, take
readings at several points on the surface
using a micrometer, in the area swept by the
brake pads (see Illustration). Include any
poin ts where the disc has been scored; align
the jaws of the micrometer with the deepest
area of scoring. to get a true indication of the
extent of the wear. Compare these
measurements with the limits listed in the
Specifications. If the disc has worn below its
minimum thickness, at any point, it must be
renewed.
9 If the discs are suspected of causing brake
judder, check the disc runout. using one of
the following methods:

OTI gauge runout measurement
10 Refit the four roadwheel bolts, together
with one M14 plain washer per bolt - this will
ensure adequate disc-Io-hub contact. TIghten
the bolts securely.
11 Clamp the oTI gauge to a stand and

attach tha stand, preferably via a magnetic
base, to the strut mounting bracket. Align the
gauge so that its pointer rests upon the area
of the disc swept by the brake pads, on an arc
2.0 mm from the outer edge of the disc (see
illustration).
12 Zero the gauge and slowly rotate the disc
through one revolution. observing the pointer
movement. Note the maximum deflection
recorded and compare the figure with that
listed in Specifications.

Feeler blade runout measurement
13 Use the feeler blades to measure the
clearance between the disc and a convenient
fixed point, such as the caliper mounting
bracket. Rotate the disc and measure the
variation in clearance at several points around
the disc. Compare the maximum figure with
that listed in Specifications.
14 If the disc runout is outside of its specified
tolerance. first check that the hub is not worn
(see Steering end susf)fJnsion check in
Chapter 1). If the hub is in good condition.
remove the disc (as described later in this
Section). rotate it through 180" and refit it.
This may improve the seating and eradicate
the excessive runout.
15 If the runout is still unacceptable, then it
may be possible to restore the disc b y
regrinding; consult your Fiat dealer or a
machine shop for a professional opinion - it
may prove more economical to purchase a
new disc. If the disc cannot be reground. then
it must be renewed.

lave a
from
duced
dicate

Refitting
20 If a new disc is being fitted. remove the
protective coating from the surface using an
appropriate solvent.
21 Locate the disc on the hub so that the
roadwheel bolt and locating stud holes are all
correctly lined up; use the alignment marks
made during removal. If the disc is being
removed in an attempt to improve seating and
hence runout, turn the disc through 1800 and
then refit it.
22 Refit the locating studs and tighten them
securely.
23 Recheck the disc runout, using one of the
methods described earlier In this Section.
24 Refit the brake caliper and mounting
bracket assembly to the swivel hub. Coat the
threads of the mounting bolts with thread
locking compound, then tighten them to the
specified torque.
25 Depress the brake pedal several times to
bring the brake pads into contact with the
disc,
26 Refit the roadwheel and lower the car to
the ground.
27 Check the hydraulic fluid level as
described in Weekly checks.

7 Rear brake drums - removal,
inspection and refitting
Waming: Before starting work,
refer to the warning at the
beginning of SectIon 4
conceming the dangers of

16

~racks ,

asbestos dust,

.erious

Removal

lay be
estore
o f the
I is a

"'''Y

Ie, as

16 Mark the relationship between the disc
and t he hub with chalk or a marker pen, to
allow correct refitting.
17 To allow the disc to be removed, undo the
two bolts securing the brake caliper mounting
bracket to the swivel hub (see illust ra ti on 5,7). Withdraw the brake caliper and
mounting bracket assembly, complete with
brake pads, from the swivel hub, and suspend
it from a rigid point on the suspension, using
wire or a cable tie. Do not allow it to hang
unsupported as this will strain the brake hose.
18 Slacken and remove the disc locating
studs, Support the disc as you do this and lift
it off as it becomes free (see illustrat ions).
19 Remove the polished glaze from the
surface of the disc with sand/ emery paper.
Use small, circular motions to avoid
producing a directional finish on the surface.

6.188 Remove the disc locating studs , ..

6.18b • , . and lift the disc off the wheel

h,b

1 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking end vehlc/e support).
Remove the appropriate rear road wheel and
fully release the hand brake.
2 If the original drum is to be refitted, mark
the relationship between t he drum and the

9-8 Braking system

7.2 Slacken and remove the two braka
drum locating studs (arrowed)

hub, Slacken and remove the two locating
studs and pull the drum from the hub (aee
iIIuatration).
3 If the drum is binding on the brake shoes, It
can be drawn off as follows. Hold the drum
sUI! and tum the hub so that the drum and hub
flange bolt holes no longer line up. Screw two
bolts into the locating stud threaded holes in
the drum, and progressively tighten them
against the hub flange to push the drum from
the hub.

Inspection
Note: " either drum requires renewal, BOTH
should be renewed at the same time, to

ensure even and consistent braking. New
brake shoes should a/so be fitted.
4 Working carefully, remove all traces of
brake dust from the drum, but aVOid inhaling
the dust, as it is II health hazard.
5 Clean the outside of the drum, and check it
for obvious signs of wear or damage, such as
cracks around the roadwheel stud holes;
renew the drum if necessary.
6 Carefully examine the Inside of the drum.
Ught scoring of the friction surlace is nomlal,
but if heavy scoring [s found, the drum must
be renewed.
7 "is usual to find a lip on the drum's inboard
edge which consists of a mixture of rust and
brake dust; this should be carefully scraped
away, to leave a smooth surface which can be
poliShed with fine (120- to 150-grade) emery
paper. If, however, the lip Is due to the friction
surface being recessed by excessive wear.
then the drum must be renewed.
8 If the drum Is thought to be excessively
worn, or oval, its internal diameter must be
measured at several points using an internal
micrometer. Take measurements In pairs, the
second at right-angles to the first, and
compare the two, to check for signs of ovality.
Provided that it does not eolBTge the drum to
beyond the specified maximum diameter, it
may be possible to have the drum refinished
by skimming or grinding; if this Is not possible,
the drums on both sides must be renewed.
Note that If the drum is to be skimmed, BOTH

drums must be refinished, to maintain _
consistent internal diameter on both sides.

Refitting
g If a new brake drum is to be installed, use_
suitable solvent to remove any preservative
coating that may have been applied to its
intemal friction surfaces. Note that It may also
be necessary to shorten the adjuster strut
length, by rotating the serrated strut wheel, ttl
allow the drum to pass over the brake shoes see Section 8 for details.
10 If the original drum is being refitted, allgI
the mar1<s made on lhe drum and hub before
removal, then fit the drum over the hub. Ref!"
the locating studs and tighten them to t
specified torque.
11 Depress the footbrake repeatedly tf'
expand the brake shoes againsl the drum
and ensure that normal pedal pressure
restored,
12 Check and if necessary adjust the
handbrake as described in Section 12.
13 Refit the roadwheels, and iow9f" the car u
the ground.

8 Rear brake shoes renewal
Warning: Renew BOTH sets of

rear brake shoes at the same
time - NEVER renew the shoes
on only one wheel, as uneven

8,5& Correct fitted position of the brake
shoe upper return spring ...

8.5b , .. and lower return spring

8.68 Detach the upper retum spring ..•

8.60 .,. and lower return spring from both
brake shoes

braking may resuff.
Warning: Before starling wort,
refer to the warning given .t the
beginning of Section 4,
concerning the dangers of
asbestos dust.
1 Remove the rear brake drums, as descrlbet'
In Section 7.
2 Worlting carefully, and taking Ihe necessar
precautions, remove all traces of brake d\Jl1l
from the brake drum, backplate and shoes.
3 Measure the thickness of Ihe frichOr
material of each brake shoe at several poinlA
if either shoe is worn at any point to tr
specified minimum Ihickness or less, all 1010
shoes must be renewed as a set. The shoel
should also be renewed if any are fouled w
hydraulic Iluid, oil or grease; Ihere Is
satisfactory way of degreasing frictl
material, once contaminated.
4 If any of the brake shoes are worn unevent
or contaminated, trace and rectify the ca
before reassembly.
5 Note the position of each shoe. and
location of the return springs and self-adjust
mechanism to aid refitting later (84M'
Illustrations).
6 Detach the upper and lower relum Spnri!"'
trom both brake shoes (see illustrations)
7 Depress the leading brake shoe hold-dov
spring clip and slide the clip out from uno.
the pin head, while holding the pin from

•
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8.7 Depress the brake shoe hold-down
spring clip and slide the clip out from

8.Sa Remove the leading brake shoe from
the backplate ...

8.8b ... then lift out the setf-adjuster
mechanism
shoes are not binding. Check and If necessary
adjus t the operat ion of the handbrake, as
described in Section 12.
24 On completion, check the brake hydraulic
fluid level in the master cylinder reservoir as
described in Weekfy checks.
25 Note that new shoes will nol give full
braking effICiency until they have bedded-in.
Be prepared for this, and avoid hard braking
as far as possible for the first hundred miles Of
so after shoe renewal.

12 Carefully examine the self-adjuster
mechanism for signs of wear or damage. Pay
particular attention to the threads and the
toothed adjuster wheel, and renew if
necessary.
13 Check the condition of all return springs
and renew any that show signs of distortion or
other damage.
14 Peel back the rubber protective caps, and
check the wheel cylinder lor fluid leaks or
other damage; check that both cylinder
pistons are free to move easily. Refer to
Section 9, if necessary. for information on
wheel cylinder overhaul.
15 Prior to installation, clean the backplate,
and apply a thin smear of high-temperature

brake grease or anti-seize compound to all
those surfaces 01 the backplate which bear on
the shoes, particularly the wheel cylinder
pistons and lower pivot point. Do not allow
the lubricant to foul the friction material.
16 Connect the handbrake cable to the lever
on the trailing brake shoe, locate the trailing
shoe on the backplate and secure in position
with the pin and hold-down spring ctip.
17 Fit the self-adjuster mechanism into the
recess in the trailing brake shoe, then engage
the leading shoe with the other end of t he
adjuster mechanism.
18 Secure the leading shoe In position with
the hold-down pin and spring clip.
19 Fit the upper and lower brake shoe return
springs, engaging them with the slots in the
shoes. Remove the elastic band or cable tie
from the wheel cylinder.
20 Tum the serrated wheel at the end of the
self-adjuster mechanism, to retract the brake
shoes - this will give additional clearance to
allow the drum to pass over the shoes during
refitting.
21 Refit the brake drum as described in
Section 7.
22 Repeat the above procedure on the
remaining rear brake.
23 Apply the brake pedal and handbrake
lever several times to settle the self-adjusting
mechanism. With both rear road wheels
refitted and the rear of the car still raised, tum
the wheels by hand to check that the brake

8.98 Remove the hold-down spring clip
and pin from the trailing brake shoe ...

8.9b ... then withdraw the shoe from the
backplate

under the pin head

'"

rear (see illustration) . Remove the pin Irom
the rear of the backplate.
8 Remove t he leading brake shoe from the
backplate then lift out the self-adjuster
mechanism (see illustrations).
9 Remove the hold-down spring clip and pin
from the trailing brake shoe, then withdraw
the shoe from the backplate (see
Illustrations).

,

10 Uft the locking catch on the trailing shoe
handbrake lever, and slide the handbrake
cable end out of the lever (see iIIultratlon).
Remove the trailing brake shoe.
11 Retain the wheel cylinder pistons In the
wheel cylinder using a cable tie or a strong
elastic bane!. 00 not depress the brake pedal
until the brakes are reassembled.

9 ReCir wheel cylinder removal, overhaul and refitting

s:

~

'"

Waming: Before starting worlc,
refer to the wamlngs at the
o
beginning of Sectlons:2 and 4
conceming the dangers of
hydraulic fluid and asbestos dust,

.&
,

Removal
1 Remove the brake drum as described In
SectIon 7.
2 Remove the brake shoes as described In
Section 8.
3 To minimise fl uid loss during the following
operations. remove the master cylinder
reservoir filler cap, then tighten it down onto a
piece of poIythene, 10 obtain an airtight seal.
4 Clean the brake backplate around the

,.

.•
.

..
"

8 .10 Lift the locking catch on the trailing
shoe handbrake lever, and slide out the
hand brake cable end

9-10 Braking system

9.4 Wheel cyl1nder hydraulic pipe union (A) and retaining bolts (8)

wheel cylinder mounting bolts and the
hydraulic pipe union, then unscrew the union
nut and disconnect the hydraulic pipe (s••
illustration). Cover the open ends of the pipe
and the wheel cylinder to preveot dirt Ingress.
5 Remove the two securing bolts, then
withdraw the wheel cylinder from the
backplate.

Overhaul
Note: Before commencing wo(#(, ensure thBt
the appropriate wheel cylinder overhaul kit is
obtained.
6 Clean the assembly thoroughly, using only
methylated spirit Of clean brake fluid.
7 Peel off both rubber dust covers, then use
paint or similar 10 maril one of the pistons so
thai the pistons are nol interchanged on
reassembly.
8 Wtthdraw both pistons and the spring.
9 Discard the rUbber piston cups and the
dust covers. These components should be
renewed as a mailer of course, and are
available as part of an ovemaul kil, which also
includes the bleed screw dust cap.
10 Check the condition 01 the cylinder bore
and the pistons - the suriaces musl be
perfect and Iree 1T0m scratches. scoring and
corrosion. It Is advisable to renew the
complete wheel cylinder if there is any doubt
as to the condition of the cylinder bore or
pistons.
11 Ensure that all components are clean and
dry. The pistons, spring and cups should be
fitted wet, using hydraulic fluid as a lubrlcantsoak them in clean fluid before installation.
12 Fit the cups to the pistons, eosunng that
they are the correct way round. Use only your
fingers (no tools) to manipulate the cups into
position.
13 Fit the first piston to the cylinder, taking
care not to distort the cup. If the original
pistons are being re-used, the marks made on
dismantling should be used to ensure that the
pistons are refitted to their original bores.
14 Refrt the spring and the second piston.
15 Apply a smear of rubber grease to the

exposed end of each piston and to the dust
cover sealing lips, then fit the dust covers to
each end of the wheel cylinder.

Refitting
16 Refitting Is a reversal of removal, bearing
in mind the following points:
a) Tighten the mounting bolts to the
specified torque.
b) Refit the brake shoes as described In
Section 8, and the brake drum as
described in Section 7.
c) Before refitting the roadwheel and
lowering the car to the ground, remove
the polythene from the fluid reservoir, and
bleed the hydraulic system as described
in Section 2. Note that if no other part of
the system has been disturbed, it should
only be necessaty to bleed the reiev8llt
rear circuit.

10 Master cylinderemoval and refitling
Warning: Before starting WOfk,
refer to the warning at the
beglnnhg of Section 2 concemJng
the dangers of hydraulic nuJd.

Removal
1 Remove the master cylinder fluid reservoir
filler cap, and syphon the hydraulic fluid from
the reservoir. Note: Do not syphon the fluid by
mouth, es it Is poisonous; use a syringe or 8Il
old pouUry bastN. Alternatively, open any
convenient bleed screw in the system, and
gently pump the brake pedal to expel the fluid
through a tube connected to the screw (see
Section 21. Disconnect the wiring connector
from the brake lIuld level sender unit.
2 Place absorbent rags beneath the lIuld
reservoir and be prepared for fluid spillage.
3 Release the retaining clips and disconnect
the reservoir hydraulic hoses from the master
cylinder.

4 Wipe clean the area around the brake PIPI'
unions on the side of the master cylinder, at'
place absorbent rags beneath the pipe uniOP
to catch any surplus fluid. Make a note of tI
correct fitted positions of Ihe unions, ttw.
unscrew the union nuts and caretuio
withdraw the pipes. Plug or tape over the PIP
erw::::ls and master cylinder orifices to minim
the loss of brake lIuid, and to prevent
eotry of dirt Into the system. Wash off any sp.
fluid Immediately with cold water.

HIN
~

Cut the finger tips from an
old rubber glove and secure
them over the open ends of
the brake pipes with e/astlc
bands - thfs will help to minimis. fluid
Joss and prevent the ingress of
contaminants.
_

5 Slacken and remove the two nuts secuno
the master cylinder to the vacuum servo ur
Ihen withdraw the unit from the eng
compartment (see illustration).

Refitting
6 Remove all traces of dirt from the mas
cylinder and servo unit mating surfaces al'l'
where applicable, fit a new seal between
master cylinder body and the servo.
7 Fit the master cylinder to the servo un<
ensuring that the servo unit pushrod ente
the master cylinder bore centrally. Refit tI1
master cylinder mounting nuts, and tight
them securely.
8 Wipe clean the brake pipe unions. then
them to the COITeCt master cylinder ports.
noted before removal, and tighten the un ~
nuts securely.
9 Reconnect the reservoir fluid hoses to I
master cylinder and secure with new clips.
10 Refill the master cylinder reservoir w
fresh hydraulic fluid of the specified type (
Lubricants and fluids), and bleed the complebl
hydraulic system as described In Section
Note thai it will also be necessary 10 bleed tI

Brakjng system

11.4 Stop-light switch wiring connector
(arrowed)

12.8 lift out the ashtray from the rear of

12.9 Undo the retaining screw and remove

the centre console

the ashtray surround

-Iuteh hydraulic system as described in

against the switch spacer tab - this adjusts
the position of the switch body inside the
bush.
9 Now depress the brake pedal again - this
has the effect 01 breaking off the spacer tab
and fixes the position of the switch inside the

4 With the pedal released, check that the rear
roadwheels can be rotated - slight dragging is
acceptable, but it should be possible to turn
each wheel easily.
5 Apply the hand brake lever and check that
the raar road wheels start to drag after one
click of the ratchet mechanism, and are fully
locked within five clicks of the ratchet.
6 Fully release the handbrake, and check that
the fear roadwheels can again be rotated by

Chapter 6.
11 On completion, thoroughly check Ihe
operation of the brake and clutch systems.

11 Stop-light sw~ch adjustment. removal and
refitting

~

~

bu"'.
10 Reconnect the wiring connector. then
switch on the Ignition and test the operation of
the brake lights.

hand.

Adjustment
1 The switch plunger operates on a ratchet.
2 If adjustment is required, pull the plunger
ully out - the switch then self-adjusts as the
brake pedal is applied and released.

"'"
I

r:

I
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12 Handbrake-

checking and adjustment

Adjustment

Removal

Checking

3 Ensure thai the ignition is switched off.
4 Disconnect the wiring connector from the
sWitch (see illustration).
5 Twist the switch anti-clockwise through
about half a turn, and withdraw the switch
from the pedal bracket. Note the position of
the spacer and frtting bush.

1 The hand brake should be capable of
holding the parked vehicle stationary, even on
steep slopes. when applied with moderate
lorce. The mechanism should be firm and
positive in feel. with no trace of stiffness or
sponginess from the cables, and the
mechanism should release Immediately the
handbrake lever Is released. If the mechanism
does not operate satisfactorily, it should be
checked immediately.
2 To check the operation of the handbrake,
chock the front wheels then jack up the rear of
the car and securely support It on axle stands
(see Jacking and vehicle supporfJ, Release the
handbrake lever,
3 Depress the brake pedal several times to
establish the correct shoe-to-drum clearance.

Refitting
fI Depress the brake pedal and Mid It In this
position.
1 Fit the bush and spacer over the end of the
switch, then insert the switch into Its moun\lng
bracket. Rotate the switch body clockwise
through 60 G until the locating lug is felt to
engage in its recess.
8 Release the brake pedal and allow it to rest

7 If the handbrake does not operate as
described, carry out the adjustment
procedure as follows.

8 From Inside the car. lift out the ashtray from
the rear of the centre console (see
illustration).
9 Undo the retaining screw and remove the
aShtray surround from the console (s••
illustration).
10 The adjustment mechanism is located
underneath the handbrake lever, Using a
spanner or suitable socket, turn the adjuster
boll clockwise to apply tension to the cables,
or anti-clockwise to release the tension OIl the
cables, as necessary {see illustratIon}. Check
the operation of the hand brake as described
previously and repeat the adjustment
procedure as required.
11 On completion, refrt the ashtray and lower
the car to the ground.

13 Handbrake cablesremoval and refitting

Removal

os

....
2

12.10 Handbrake adjuster bolt location
(arrowed)

13.3 Disconnect the handbrake inner
cable from the draw bar

1 There are two rear handbrake cables, one
OIl each side of the car, To renew either rear
cable, proceed as follows.
2 Remove the centre console as described in
Chapter 11, then release the handbrake lever.
3 At the base of the handbrake lever, fully
slacken the hand brake adjuster bolt, to
remove aU tension from the cable draw bar,
then disconnect the relevant handbrake Inner
cable from the draw bar (see illustration).

9-12 Braking system

13.4 Depress the retaining tabs and
release the handbr.lke cable grommet
from the floorpan

their clips on the rear axle mountings
(arrowed) , ..
and fuel tank, then remove the cable from
under the car (see mustrations).

Refitting
8 Refrtting Is a reversal of removal, bearing in
mind the following points:
a) Ensure that the cable is securely fastened
to the dips on the rear axle, heat shield,
fuel tank and support bracket.
b) Connect the cable to the trailing brake
shoe then refit the brake shoes as
described in Section B.
c) Refit the centre console as described in

13.7c ... and fuel tank (arrowed)

4 Depress the retaining tabs and release the
cable grommet from the floorpan (see
illustration). Withdraw the cable from the
vehicle interior.
5 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
6 Remove the rear brake shoes and
disconnect the end of the hand brake cable
from the lever on the trailing shoe as
described in Section 8. Withdraw the cable
from the brake backplate.
7 Release the handbrake cable from the
retaining clips on the rear al(le mounting,
elthaust heat shield, fuel tank support bracket

Chapter 11.

13.7b .,. exhaust heat shields and
support brackets (arrowed) . , .

3 Disconnect the wiring connector from t
handbrake 'on' warning light switch located _
the front of the haJ'ldbrake lever base.
4 Undo the bolts securing the handbra~
lever to the tloor and remove the lever Ir"'"
the OM.

Refitting
5 Refitting is a revt!fS81 of removal, bearing
mind the following points:
a) Rem the centre console as described In
Chapter 11.
b) On completion, adjust the handbrake as
described /n Section 12.

d) On completion, adjust the handbrake as
described in Sect/on 12.

14 Handbrake leverremoval and refrtting

15 Handbrake 'on' warning light
switch - removal and refitting

Removal
Removal
1 Remove the centre console as described in
Chapter 11, then release the handbrake
lever.
2 At the base of the handbrake lever, fully
slacken the handbrake adjuster bolt, to
remove all tension from the cable draw bar,
then disconnect both handbrake inner cables
from the draw bar.

1 Remoye the centre console as described
Chapter 11.
2 Disconnect the wiring connector from t
switch located at the Iront of the handbraJo"
lever base (see illustration).
3 Release the retaining clip and remoye
switch from Its location.

Refitting
4 Refitting is a reversal 01 remoYal.

16 Vacuum servo unit-

removal and refitting

Removal

15,2 Disconnect the wiring connector
from the handbrnke 'on' waming light
switch

16.3 Extract the retaining clip (arrowed)
and withdraw the servo unit clevis pin

1 Remove the master cylinder as described
Section 10.
2 Prise out the grommet and disconnect tI
vacuum hose from the front of the servo UM
3 From inside the car, el(tract the retaim
clip and withdraw the clevis pin securing
brake pedal reaction link to the servo u
pushrod (see illustration).
4 Undo the two nuts securing the servo unI

•
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decel&l'atlng at an abnormal rate, compared to
the speed of the of the other wneels. Using this
information, the control unit can predict when a
wheel is about to lock, and is able to reduce
the fluid pressure to the brake on the relevant
wheel to prevent it locking. Once the rotational
speed of the monitored wheel returns to
approximately that of the other wheels, the
hydraulic fluid pressure is increased in stages,
to enable braking to continue.
During normal operation, the system
functions in the same way as a conventional
non-ASS braking system.

16.4 Servo unit retaining nuts (arrowed)
to the bulkhead and withdraw the unit from
wi thin the engine compartment (soe
illustration).

Hydraulic modulator

*

Refitting

Warning: Before starting work,
refer to the warning.t the
~ beginning of Section 2 concerning

5 Refitting is a reveBal of removal.

the dangers of hydraulic nuid.

17 Anti-lock braking system
(ABS) - genera! information
ABS is available as an option on certain
models covered by this manual, and Is fitted

as standard equipment on others. The
purpose of the system is to prevent the
wheels locking during heavy braking. This is

achieved by automatic release of the brake on
the relevant wheel, followed by modulated reapplication

"' ..

-...
m.

...
........,..

18 Anti-lock braking system
~
(ABS) components - removal ~
and refitting
~

of

the

brake.

The

system

comprises an electronic control unit, a
hydraulic modulator, hydraulic solenoid valves
Oocated In the modulator unit). an electricallydriven fluid return pump, and four wheel
speed sensors.
The solenoids (which control the ftuid
pressure to the calipers/wheel cylinders) are
controlled by the electrooic control unit, which
itself receives signals from the wheel speed
sensors. The wheel speed sensors monitor the
speed of rotation of each wheel. By comparing
the speed signals from the four wheels, the
control unit can determine when a wheel is

Refitting
7 If a new modulator assembly Is being fitted,
it will be supplied prefilled with hydraulic fluid,
and sealed with blanking plugs. leave the
plugs In position until just belOfEl connecting
the brake pipes.
8 Locate the modulator in position and refit
the two retaining nuts. Tighten the nuts
securely.
9 Reconnect the brake pipes to their correct
locations as noted during removal and tighten
the union nuts securely.
10 Recoooect the ECU wiring coooector.
11 Refit the air cleaner assembly as
described in Chapter 4A.
12 Refit the battery tray and battery as
described in Chapter SA.
13 Remove the polythene from the master
cylinder reservoir and bleed the complete
brake hydraulic system as described in
Section 2. Note that it may also be necessaIY
to bleed the clutch hydraulic system as
described In Chapter 6.

Removal

Electronic control unit

1 Remove the air cleaner assembly as
clescribed In Chapter 4A.
2 Remove the battery and battery tray as
described In Chapter SA.
3 Release the locking clip and disconnect the
ECU wiring harness connector.
4 Minimise hydraulic fluid loss by lirst
removing the master cylinder reservoir liller
cap, then tightening it down onto a piece of
poIythene, to obtain an airtight seat.
5 Wipe clean the area around the brake pipe
unions on the side of the modulator, and
place absorbent rags beneath the pipe unions
to catch any surplus fluid. Make a note of the
correct fitted positions of the unions, then
unscrew the union nuts and carefully
withdraw the pipes. Plug or tape over the pipe
ends and modulator orifices to minimise the
loss of lIuld, and to prevent the entry 01 dirt
into the system.
6 Undo the two retaining nuts, one on each
side of the modulator, and remove the unit
from the engine compartment.

14 The electronic control unit Is removed
with the modulator assembly as described
previously. The ECU is an integral part of the
modulator and the two components cannot
be separated.

Front wheel speed sensor
Removal

15 Firmly apply the handbrake, then jack up
the Iront of the car and support it securely on
axle stands (see Jacking and V9h1c/e support).
Remove the relevant front roadwheel.
16 Trace the wiring back Irom the sensor,
and separate the two halves of the wiring
connector in the engine compartment. Note
the routing of the wiring to aid correct refitting.
17 Unclip the wheel speed sensor wiring
from the brackets on the suspension strut
(see Illustration) .
18 Unscrew the retaining bolt and withdraw
the sensor from the swivel hub (see
Illustration) .

III

18.17 Unclip the wheel speed sensor wiring from the brackets on
the suspension strut

18.18 Unscrew the retaining bolt and withdraw the wheel speed
sensor from the swivel hub

9-1 4 Braking system
Refitting
19 Refitting Is a reversal of removal, noting
the following points:
s) Ensuf8 that the mating fsees of the sensor
and the swivel hub af8 clean, and apply a
smear of high melting-point brake grease
to the sensor location In the swivel hub
before f8fitting.
b) EnSUf8 that the end fsee of the sensor is

,_.

c) Route the wiring as noted befof8 removal.

Rear wheel speed sensor
Removal
20 Chock the front wheels then jack up the

rear of the car and securely support It on
axle stands (see Jacking and vehicle
support). Remove the appropriate rear
roadwheel.
21 ReIer to Chapter 11. Section 25, and
remove the interior lower side trim panel
adjacent to the rear seat for access to the
wiring connector.
22 Trace the wiring back from the sensor to
its wiring connector. Free the connector from
its retaining clip, and disconnect the wiring
from the main wiring loom.
23 Work back along the sensor wiring,
and release it from the retaining clips.
Note the routing of the wiring to aid correct
refitting.

24 Slacken and remove the bott securing th&
sensor unit to the rear stub axle, and remove
the sensor and lead assembly.

Refitting
25 Refitting is a reversal of removal, notIng
the fallowing points:
s) Ensure that the mating faces of the sensa
and the stub axle are clean, and apply a

smear of high melting-point brake grease
to the sensor location in the stub axle
before refitting.
b) Ensure that the end face of the sensor is
clean.
c) Route the wiring as noted before
removal.

(
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Specifications
Front suspension
Type ........................•..........................

Independent. with MacPherson struts and transv&f'Se lower
suspension arms. Anti-roll bar fitted 10 all models

Rear suspension
Type ......

Semi-Independent tOfSion beam axle. with coil springs and telescopic
shock absorbers

Steering
Type ...... .
Toe setting (Iront)

Rack-and-pinlon with electrically-operated power assistance
0" (paralle~ :t 10
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Torque wrench settings

Nm

Ibfft

35
240

26

32

24

90

66
81
44
55
44

Front suspension
Anti-roll bar mounting bolts
.. , ... , ..
Oriveshaft nut" .......
. ...... .
Lower arm balljointto swivel hub ...
Lower arm front mounting securing bolt ....... .
Lower arm rear mounting securing bolt ..
Suspension strut piston rod top nut ....
Suspension strut-Io-swivel hub bolts
........ .
Suspension strut upper mounting cup-to-piston rod nut ........... .

60
75
60

Rear suspension
........... ,..
"......
, ................ .
Hub nut'
Rear axle motInting brackets to axle
......... .
Rear axle mounting brackets to body
............. .
Shock absorber lower securing bolt. ,
Shock absorber upper securing bolt
Stub axle to rear axle bracket.

280
90
60
100
80
25

Steering
Steering column mounting nuts
Steering gear mounting bolls ....... .
Steering wheel nul' .....
Track rod end-to-swivel hub nut
Universal joint clamp bolt nut. ,

15
70
50
40
33

Roadwheels
Roadwheel bolts ...
• Use a new nut

177

110

207
66
44

74
59
18
11

52
37
30

24

4 Rei.

""'
"'' "' '
cal."
"'....
.....

5 U"

...............

0dC •

>om.

85

63

-....
•

1 General infonnation

Front suspension
The front suspension Is independent,
comprising transverse lower wishbones, coil
spring-over-damper MacPherson strut units
and an anU-roll bar. The swivel hubs are
bolted to the base of the strut units and are
linked to the lower arms by means of
balljoints. The entire front suspension
assembly is mounted on a subframe. which is
in tum bolted to the vehicle body.

Rear suspension
The rear suspension incorporates a torsion
beam axle with trailing arms, coli springs and
separate double-acting telescopic shock
absorbers. The components form a discrete
sub-assembly which can be unbolted from
the underside of the vehicle separately or as a
complete unit.

Steering
The two-piece steering shaft runs in a
tubular column assembly. which is bolted to a
bracket mounted on the vehicle bulkhead.
The upper shaft is allached to the
intermediate shaft by means of a universal
joint and the intermediate shaft is similarly
connected to the steering gear pinion by a
secood universal joint.
The rack-and-pinion steering gear is
mounted on the front subframe. and Is

connected by means of track rods to the
steering arms projecting rearwards from the
swivel hubs. The track rods are filled with
balljoints at their inner and outer ends, to
allow for suspension movement, and are
threaded to facilitate adjustment.
Oualdrive electrically-operated power
sleering is filled to all models. The power
assistance is provided by an electric motor
and gearbox assembly which is integral with
the steering column. The system is controlled
by an electronic control unit and provides the
driver with two operating strategies - one for
normal driving and one for 'city ' driving. A
control bullon on Ihe facia is used to switch
between the two functions. When the 'city'
function is activated, a grealer degree of
power assistance is provided for ease of town
driving and parking manoeuvres.

tap up the staking securing the driveshaft
retaining nul in position.
3 The fronl wheel hub must be held stationary
in order to loosen the driveshaft nut. Ideal!y.
the hub should be held by a suitable tool
bolted into place using two of the roadwheel
bolts (see Tool TIp) . Alternatively, have an
assistant firmly apply the foot brake to prevent
the hub from rotating. Using a socket and
extension bar. slacken and remove the
drives haft retaining nut.
Warning: The nut is extremely
tight. Discard the nut•
a new one must be used on
refitting.
'

.A

~
Note: A bal/joint separator tool will be
required for this operation and a new
driveshaft retaining nut will be required for
refitting.

1 Firmly apply the hand brake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheet.
2 Using a hammer and chisel or similar tool,

-..."

7(',

.

•
•

..

2 Front swivel hub assemblyremoval and refittIng
~

Removal

If 1

A tool to hold the front hub stationary
whilst the driveshaft nut is slackened
can be fabricated from two lengths of
steel strip (one long, one short) and a
nut and bolt; the nut and bolt forming
the pivot of a forlfed tool.
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2.58 Undo the brake caUper mounting
bracket retaining bolts (arrowed) .. .

2.Sb .. . and withdraw the caliper and
mounting bracket assembly off the disc

2.78 On models with ABS, release the
wheel speed senSOf" cable from the
suspension strut brackets ...

4 Release the brake caliper hydraulic hose
from the bracket at the base of the
suspension strut.
S Undo the two bolts securing the brake
caliper mounting bracket to the swivel hub.
Withdraw the caliper and mounting bracket
assembly. complete with btake pads, off the
disc (see illustrations). Suspend the caJipef
from a COI1venient place under the wheel arch
using string or a cable tie. 00 not allow the
caliper to hang unsupported from the brake
nydraulic hose.
S 11 the swivel hub is being removed for
renewal of the bearing, mark the relationship
between the brake disc and the hub with
chalk or a marker pen, to allow correct
refitting. Slacken and remove the disc locating
studs, then remove the disc from the wheel
hub.
7 On modelS with ASS, release the wheel
speed sensor cable from the brackets at the
base of the suspension strut. Undo the sensor
retaining bolt, withdraw the sensor from the
swivel hub and suspend it away from the
working area, to avoid the possibility of
damage (see illustrations).
8 Unscrew the nut securing the track rod end
to the swivel hUb. Release the track rod end
tapered shank using a ball}olnt separator tool.
9 Unscrew the two nuts and remove the bolts
securing the top of the swivel hub to the base
of the suspension strut (see illustrations).
10 Pull the swivel hub outwards at the top to

release the driveshaft outer constant velocity
joint from the wheel hub. If necessary, the
joint can be tapped free using a soft-faced
mallet.
11 Slacken and remove the nut, then
withdraw the suspension lower arm balljolnt
clamp bolt from the swivel hub (see
illustrations).
12 Tap a small chisel into the split on the
swivel hub to spread the hub slightly, then lift
the swivel hub assembly up and off the
balljoint shank.

Into engagement with the balljoint shank. Refit
the clamp bolt and secure with the nut
tightened to the specified torque.
14 Engage the outer CV joint into the wheel
hub. then pivot the top of the swivel hub back
towards the car. Screw on the new driveshaft
retaining nut, but do not tighten it at this
stage.
15 Refit the suspension strut-to-swlvel hub
bolts, screw on the two nuts and tighten them
to the specified torque.
16 Engage the track rod end with the swivel
hub, refrt the retaining nut and tighten the nut
to the specified torque.
17 On models with ABS, ensure that the
mating faces of the wheel speed sensor and

2.9b •.. and remove the bolt$ securing the
swivel hub to the suspension strut

Refitting
13 Locate the swivel hub over the
suspension lower arm balljoint, pushing it fully

2.7b •.. then undo the retaIning bolt
(arrowed) and remove the sensor

2.9a Unscrew the two nuts .•.

2.11a Slacken and remove the retaining
nut ...

2.11b .•. then withdraw the suspension
lower ann baUjoint clamp bolt from the
swivel hub
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the swivel hub are clean, and apply a smear of
high melting point brake grease to the sensor
location in the swivel hub. Ensure that the end
face of the sensor is clean. then locale it in
position and secure with the retaining bolt.
Refit the sensor cable to the brackets on the
suspension strut.
18 If previously removed. locate the brake
disc on the hub so that the roadwheei bon
and locating stud holes are all correctly lined
up; use the alignment marks made during
removal. Refit Ihe locating sluds and tighten
them securely.
19 Refil Ihe brake caliper and mounting
bracket assembly to the swivel hub. Coat the
threads of the mounting bolts with thread
locking compound. then tighten them to the
specified torque (see Chapter g).
20 Relit the brake caliper hydraulic hose to
the bracket at the base of the suspension
strut.
21 Using the method employed on removal
to prevent rotation of the hub. tighten the
driveshalt retaining nut to the specified
torque. Secure the nut by tapping the staking
Into the two grooves in the end of the CV joint
using a hammer and chisel.
22 Relit the roadwheel, and lower the car to
the ground. Depress the brake pedal several
times to bring the brake pads into contact
with the disc.
23 It Is advisable 10 have the Iront wheel toe
setting checked at the earliest opportunity.

3 Front hub bearings renewal
Note: Various special tools, including 8
hydraulic press will be required for this
operation (see text). "the necessary tools are
not available, the swivel hub assembly should
be removed as described in Section 2 and
taken to a suitably-equipped engineering
worll"s for renewal of the bearing.
1 Remove the swivel hub assembly as
described In Section 2.
2 Mount the swivel hub firmly in a bench vice.
Attach a slide hammer to the wheel hub flange

3.4a Undo the retaining bolt ...

,..

•

3,2 Using a slide hammer to extract the hub flange
lamp will illuminate). Refit the dust shield anct
tighten the retaining bolt securely.
10 Suitably support the bearing inner race or
the press bed and press the wheel hub inl~
the bearing.
11 On completion, check that the wheel hu...
rotates freely in the bearing without resistal'\Oll
or roughness.
12 Relit the swivel hub assembly as
described in Section 2.

and extract the hub. together with the bearing
inner race (see Illustration).
3 The bearing inner race must now be
removed from the wheel hub using a suitable
puller. To provide sufficient clearance for the
puller legs. force the inner race away from the
hub flange using a hammer and small chisel
inserted between the inner race and the hub
flange. When sufficient clearance exists,
engage the puller legs behind the inner race
and draw Ihe race off the wheel hub.
4 Undo the bolt and remove the dust shield
from the swivel hub (see illustrations).
5 Using a large screwdriver. extract the
bearing retaining circlip from the swivel hub
(see illustration).
6 Mount the swivel hub on the press bed and
press the bearing out of the hub. Note that a
flange on the outboard side of the swivel hub
means that the bearing can only be removed
In one direction.
7 Before installing the new bearing,
thoroughly clean the bearing location in the
swivel hub.
8 Fit the new bearing from the inboard side
the swivel hub and press it fully into position,
applylng pressure only to the bearing outer
race.
9 Fit the bearing retaining circlip to its groove
in the swivel hub so that the circlip's gap is
aligned with the aperture for the ABS wheel
speed sensor (otherwise the sensor will not
function correctly and the ABS failure warning

1 Firmly apply the hand brake, then jack uC;
the front of the car and support it securely (J'!
axle stands (see Jacking and vehicle support
Remove the appropriate roadwheel(s).
2 Release the brake caliper hydraulic ho
(and, where applicable, the ABS wheel speeo.
sensor cable) from the brackets at the base 01
the suspension strut.
3 Unscrew the two nuts and remove the bolt!.
securing the base of the suspension strut to
the top of the swivel hub.
4 Pull the swivel hub outwards at the top to
release it from the suspension strut.
5 Have an assistant support the strut from
underneath the wheel arch. Working in t~

3.4b . . . and remove the dust shield from
the swivel hub

3.5 Extract the bearing retaining circlip
from the swivel hub

4 Front suspension strut removal and refitting

Removal

~

"

•

•
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engine compartment,

unscrew

Ihe

nut

securing the upper mounting cup to the strut

OISton rod while counterholding the piston rod
.Ith a suitable Allen key. lift off Ihe upper
mounting cup and withdraw the assembly
trom undflf the wheel arch (see Illustrations).

Refitting
8 Manoeuvre the strut assembly into position
under Ihe wheel arch and locate the upper
'T\O(Jnting cup over the strut piston. Refit the
'etaining nut and moderately tighten it at this
ttaga. Finallighlening 01 this nut is carried out

!th the car resting on Its roadwlleels.
7 Engage the lowS( end of the strut with the

swivel hub, then lit the securing bolts and
'lUts. Tighten the nuts 10 the specified 10000ue.
8 Refit the brake caliper hydraulic hose (and
",here applicable, the ABS wheel speed
I8flSOf cable) to the bracket at the base of the
'IUSpeOsion strut.
9 Refit the road wheel. and lower the car 10
he ground.
10 With the car resting on its roadwheels,
19hten the suspension strut upper mounting
cup retaining nut to the specified torque.

5 Front suspension strut-

overhaul

;::
~

Note: Suitable coil spring compressor tools
"'ill be required (or this operation.
1 Remove the front suspension strut as
described in Section 4.
2 Fit suitable spring compressors to the coil
spring. and compress the spring sufficiently to
enable the upper mounting to be turned by
1\and (see illustration).
Warning: Ensure that the coil
,
spring fs compressed
•
sufficiently to remove a/l the
tension from the upper
mounting, before attempting to remove
the piston rod nut.
3 Unscrew the nut securing the strut piston
rod to the upper mounting, while
counterholding the Piston with a suitable Allen
key (see illustration).

4.5a Unscrew the nut securing the
suspension strut upper mounting cup to
the piston rod •..

4.5b ... lift off the mounting cup and
withdraw the strut from under the wheel
arch

4 Withdraw the upper mounting and upper
spring seat, then withdraw the spring.
complete with the compressors (see
illustrations).
5 Release the lower end of the dust cover
from the strut body, then withdraw the dust
cover and bump rubbel' (see illustration).
6 With the strut assembly now dismantled.
examine all the components for wear. damage
or deformation. Renew any components as
necessal)'.
7 Examine the strut body for signs of fluid
leakage or damage and the piston rod for
signs of pitting or scoring. While holding It in
an upright position. test the operation of the
strut by moving the piston rod through a full
stroke, and then through short strokes of 50
to 100 mm. In both cases, the resistance felt

should be smooth and continuous. If the
resistance is J9f'ky, or uneven, or if th8!'e Is any
visible sign of wear or damage to the strut,
renewal Is nec8SS8/)'.
8 If any doubt exists about the condition of
the coil spring, carefully remove the spring
compressors, and check the spring for
distortion and signs of cracking. Renew the
spring if It is damaged or distorted. or if there
is any doubt abOut its condition.
Warning: Coil springs are
classified by their height when
~ under load - this is Indicated by
8 coloured paint marlclng on the
side of the coil windings. AJI coil springs
fitted to the vehicle must be of the same
classification to ensure the correct ride
height.

5.2 Compress the coil spring sufficiently
to enable the upper mounting to be turned
by hand

5.3 Unscrew the nut securing the strut

5.4b ... then withdraw the coil spring

5.5 Release the dust COV8f" from the strut
body, then withdraw the dust cover and
bump rubber

A,

&.

•

5.48 Withdraw the upper mounting and
upper spring seat ...

piston rod to the upper mounting
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5.10 Fit the spring ensuring that the lower
end locates in the spring seat recess
(arrowed)

5.' 1a Locate the upper s pring seat over
the piston rod, en suring that the raised
projectio n (arrow ed) ...

9 Begin reassembly by refitting the dus'
cover and bump rubber.
10 Ensure that the coil spring is compressed
sufficiently to enable the upper mounting
components to be fitted. then fil the spring
over the piston rod, ensuring that the lOWE!!
end of the spring is correctly located in the
recess on the lower spring seat (see
illustration).
11 Locate the upper spring seat over the
piston rod, ensuring that the raised projectioo
on the spring seat is on the same side as the
swivel hub mounting bracket at the base of
the strut (see illustration s).
12 Refit the upper spring seat and position
so that the pointer on the seat flange will be
facing the rear of the car when the strut Is
installed (see illustratio n).
13 Fit the piston rod top nul, Ihen tighten the
nut to the specified torque, counterholding
the piston rod in a manner similar to that usecJ
during dismantling. Note that a suitable
crows-foot adapter will be required to tightef'
the piston rod top nut to the specified torque
14 Remove the spring compressors and refl'
the strut to the car as described in Section 4

6 Front suspension lower arm

- removal and refitting
5.11b ... is on the same side as the swivel
hub mounting bracket (arrowed)

5.12 Refit the upper spring seat so that
the pointer (arrowed) w ill be facing the
rear of th e car w ith the strut install ed

6.2a Unscrew the bolts (arrowed) securing
the anti-roll bar mountings to the
s uspension lower arms .. .

6.5 Unscrew the bolt (arrowed) securing
the suspension lower arm rear mounting t o
the subframe

6.6 Slacken and remo ve the nut (arro wed)
from the through·bo lt at the lower arm
front m ounting

Removal

~
~

'"

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely QI'I
axle stands (see Jacking and vehicle support)
Remove the relevant roadwheel.
2 Unscrew the bolts securing the anti-roll ba'
mountings 10 the suspension lower arms QI'I
each side of the car. Similarly, unscrew the
bolts securing the anti-roll bar mountings to
Ihe front subframe (see illustration s). Allo ....
the ends of the anti-roll bar to pivot away from
the suspension lower arm.,;.
3 Slacken and remove the nut, then withdra\'o
the suspension lower arm balljoint clamp bel
from the swivel hub.
4 Tap a small chisel into the split on the
swivel hub to spread the hub slightly, thel'
lever the end of the suspension lower arm
down to release it from the base of the swivel
hub.
5 Unscrew the bolt securing the suspensiQl'l
lower arm rear mounting to the subframe (see
illustrati on).
6 Slacken and remove the nut from the
through-bolt at the lower arm front mounting
(see Illustration). Withdraw the bolt.
7 Manoeuvre the suspension lower arm from
its mounting locations and remove it from
under the car.
a With the lower arm removed, examine the
arm itself, and the mounting bushes. for wear
cracks or damage.
9 Check the balljoint for wear, excessive play
or stiffness. Also check the baUjoint dust booI:
for cracks or damage.

..
.
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10 The mounting bushes and ball}o1nt
.sembty are integral with the suspensioo lower
.,..". and cannot be renewed Independently. If
lher the bushes or the balljoint are worn or
anaged. the complete suspension lower arm
I5S8fT1bly must be renewed.

Refitting
Caution: Final tightaning o f the suspension
"wer a rm and anti-roil bar attachments
,"ust ba carried out w ith tha car res ting on
.a rosdwheels, or damaga to the rubber
D&JShes will result.
locate the suspension lower arm in its
""'Ounltngs. Fit the through-bolt to the Iront
ounting bracket and engage It with the lower
bush. Fit the securing nut, but do not fully
']filM it at this stage.
j 2 Relit the rear mounting bolt. but do not
tighten the bolt at this stage.
1.3 Engage the lower arm bal1joint with the
N9I hub, then refit the balljoint clamp bolt
'1d nut. Tighten the clamp bolt nut to the
'P8Cifled torque.
.. Raise Ihe anti-rOil bar Into position, then
- t the mounting brackets to the subframe.
"III antl-ro~ bat' must be preloaded before its
Iter mounting brackets can be bolted to the
peoslon arms. 00 this by raising the ends
the anti-roll bar wit h a trolley jack and
lalding them in this posit ion whilst the
racket mounting bolts are Inserted and hand
_ tened. 00 not fully tighten the bolts at thiS

l'

2 Unscrew the nuts and disconnect the
exhaust froot pipe flange from the manifold
downpipe. Recover the gasket .
3 Undo the bolt securing the exhaust system
front mounting bracket to the subframe.
Lower tha system and suitably support it.
4 Unscrew the bolts securing the anti-roll bar
mountings to the suspension lower arms on
either side of the vehicle. Similarly, unscrew
the bolts securing the anti-roil baT mountings
to the subframe (refer to the Illustrations in
Section 6).
5 Lower the anti-roll bar and remove it from
under the car.
6 Inspect the rubber bushes for cracks or
deterioration. If renewal Is necessary. slide the
old bushes from the bar, and fit the new
items. using soapy water as a lubricant. 00
not apply grease or 011 as this will attack the
Nbbo<.
7 Check the anll-roll bar for signs of damage.
wear or serious COfTOslon.

Refitting
8 Refitting is a reversal of removal, bearing In
mind the following points:
a) Moderately tighten the anti-roil bar
mountings initially, then tighten them al/ to
the speclrlfKl torque after the car has
been lowered to the ground and is resting
on Its roadwhee/s.
b) Refit the exhaust system front pipe flange
using a new gasket 8IId tighten the nuts
to the specified torque (see Chapter 4A).

5 Refit the roadwheel, and lower the car to
-' ground.

,8 Make sure that the car Is parked on level
round, then release the hand brake. Roll the
"icle backwards and forwards, and bounce
"! front of the vehicle to settle the
;."apension components.
n Chock the wheels. then tighten all the
~ti-roll bar and suspension arm mounting
..M and bolts to the specified torque.
'8 On completion, have the front wheel toe
e'ttlng checked at the earliest opportunity.

7 Front suspension lower arm
balljoint - renewaj
The balljoint is integral With the suspension

tier arm. If the balljoint Is worn or damaged,
"18 complete lower arm must be renewed. as

ascribed In Section 6.

8 Front suspension anti-roll
bar - removaj and refitting

Removal
1 Firmly apply the hand brake, then jack up
't)8 front of the car and support it securely on
axle stands (see JaclOng and vehicle suppotf).
Remove both front roadwheels.

9 Rear hub assembly removal and refitting
Note: A new rear hub retaining nut must be
used on refitting.

Removal
1 The rear hub bearings are Integral with the
hubs themselves. and cannot be renewed
separately. If the bearings require renewal. the
complete hub assembly must be renewed.
2 Chock the front wheels, then jack up the
rear of the vehicle and support securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate rear roadwheel.
3 Remove the brake drum as described In
Chapter 9. 00 not depress the brake pedal
whilst the brake drum Is removed.
4 Prise the dust cap from the hub, using a
mallet and punch.
5 Slacken and remove the hub nut and
recover the spacer.
Caution: The nut is tightened to a vet)'
high torque. Use a long extension bar to
rumove the nut and ensuru that you have
access to torque wrench c8pable of
tightening the new nut to the specified
torque before removing the existing nut.
6 Withdraw the hub and bearing assembly
from the stub axle, and recover the Inner

spacer. Discard the hub mIl -8 new one must
be used on refitting.
7 Thoroughly clean the stub axle, then slide
the Inner spacer and the hub assembly into
position.
8 Fit the outer spacer, then thread a new hub
nut onto the end of the stub axle.
9 TlQhten the hub nut to the specified torque,
then check that the hub spins smoothly and
freely. Carefully tap the dust cap into position
over the nut.
10 Refit the brake drum as described in
Chapter 9.
11 Refit the road wheel and lower the car to
the ground.

10 Rear suspension
components - removal and
refitting

~
t:
~

1 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Remove the relevant rear roadwheel(s).

Shock absorber
Removal

2 Using a trotley jack positioned under the
rear axle trailing arm. raise the trailing arm to
take the strain from the shock absorber.
3 Slacken and withdraw the shock absorber
lower retaining bolt (see illustration).
4 Lower the Jack and allow the shock
absorber to separate from the trailing arm.
Take care to avoid displacing the coil spring.
5 Slacken and withdraw the shock absorber
upper retaining boll.
6 Withdraw the shOCk absorber from Its
upper mounting and remove it from under the
eM.

7 Examine the shock absorber for signs of
fluid leakaga or damage. While holding it In an
upright position, test the operation of the
shock absorber by moving the piston through
a full stroke, and then through short strokes of
50 to 100 mm. In both cases. the resistance
felt should be smooth and continuous. If the
resistance Is jerky, or uneven, or if there Is any
visible sign of wear or damage, renewal Is
necessary.

10,3 Shock absorber lower reta ining bolt
(arrowed)

10-8 Suspension and steering
19 Undo the four nuts, withdraw the bolts
and remove the stub axle from the rear axle
bracket (see illustration).

10,19 Stub axle retaining bolt nuts
(arrow ed)

Refitting
8 Refitling is a reversal of removal. Tighten
the shock absorber upper and lower retaining
bolts to the specified torque, but delay this
operation until the full weight of the car Is
resting on its roadwheels.

Coil spring
Removal
9 Using a trolley jack positioned under the
rear axle trailing arm, raise the trailing arm to
take the strain from the shock absorbers.
10 Slacken and withdraw the shock absorber
upper retainll1Q bolts on both sides.
11 Lower the trailing arm gradually using a
trolley jack, until the coil spring is released
from its lower seat on the trailing arm and its
upper seat on the underbody. Make a note of
the orientation of the coil spring, to aid correct
refitting laler.

Refitting
12 Refitting is a reversal of removal. TIghten
the shock absorber upper retaining bolts to
the specified torque, but delay this operation
until the full weight of the car is resting on its
roadwheels.

Stub axle
Removal
13 Remove the rear hub assembly as
described In Section 9.
14 Remove the rear brake shoes as
described in Chapter 9.
15 Using a brake hose clamp, clamp the
brake flexible hydraulic hose located adjacent
to the rear axle moonting.
16 Clean the brake backplate around the
wheel cylinder hydraulic pipe union, then
unscrew the union nut and disconnect the
hydrauliC pipe. Covet the open ends of the
pipe and the wheel cylinder to prevent dirt
ingress.
17 On models with ASS, slacken and remove
the bolt securing the rear wheel speed sensor
to the rear of ttle stub axle and withdraw the
sensor from its location. Suspend the sensor
away from the working area, to avoid the
possibility of damage.
18 Undo the two bolts and remove the brake
backplate from the stub axle.

Refitting
20 Ensure that the stub axle and rear axle
bracket mating faces are clean, then locate
the stub axle in position. Refit the retaining
bolts and nuts and tighten the nuts to the
specified torque.
21 Locate the brake backplate on the stub
axle, refit the bolts and tighten them securely.
Connect the brake pipe to the wheel cylinder
and securely tighten the union nut. Remove
the brake hose clamp from the flexible
hydraulic hose.
22 Refit the rear brake shoes as described In
Chapter 9.
23 Refit the rear hub assembly as described
in Section 9.
24 Ensure that the mating faces of the wheel
speed sensor al1d the stub axle are clean, and
apply a smear of high melting-point brake
grease to the sensor location in \J1e stub axle.
Clean the end face of the sensor, locate it in
place and secure with the retaining bolt.
25 On completlon, bleed the brake hydraulic
system as described In Chapter 9. Note that if
no other part of the system has been
disturbed, it should only be necessary to
bleed \J1e relevant rear circuit.

Refitting
34 Guide the axle assembly into position.
refit the mounting bracket retaining bolts and
tighten them to the specified torque.
35 Refit the rear call springs as described
previously in this Section.
36 Ensure that the mating faces of the wheEl
speed sensors and the stub axles are clean
and apply a smear of high melting-point brake
grease to the sensor locations in the stub
axles. Clean the end face of the sensors
locate them place and secure with the
retaining bolts.
37 Refit the flexible brake hydraulic hoses to
their mounting brackets and secure with the
retaining clips. Reconnect the brake pipe
union to each hose and lighten the union mil
securely. Remove the brake hose clamps
from the hoses.
38 Secure the hand brake cables, and where
applicable. the rear wheel speed sensorcables in their clips on the rear axle.
39 Ref6l' to Chapl6l' 9 and refit the rear brake
shoes then bleed the brake hydraulic system
Note that If no other part of the system has
been disturbed, il should only be necessary to
bleed ttle rear circuits.

11 Steering wheel removal and refitting

Rear axle assembly
Note: The rubber-in-torsion pivot bushes at
the front end of the rear axle assembly are not
available separately. If either is worn or
damaged, the complete rear axle assembly
must be replaced.
Removal

26 Remove the rear brake shoes on both
sides as described In Chapter 9.
27 Using brake hose clamps, clamp the
brake flexible hydraulic hoses located
adjacent to each rear axle mounting.
28 Clean the area around the brake plpe-toflexible hose union nuts. and unscrew the pipe
unions on each side. Extract the retaining
clips and detach the flexible hoses from the
brackets on the rear axle. Cover the open
ends of the pipes and hoses to prevent dirt
ingress.
29 On models with ASS, slacken and remove
the bolts securing the rear wheel speed
sensors to the rear of the stub axles and
withdraw the sensors from their location.
Suspend the sensors away from the wor1o:ing
area, to avoid the possibility of damage.
30 Release the handbrake cables. and where
applicable. the rear wheel speed sensor
cables from their clips on the rear axle.
31 Remove both rear call springs as
described previously in this Section.
32 Suitably support the rear axle assembly on a
trolley jack and engage the help of an assistant.
33 Undo the bolts securing the rear axle
mounting brackets to the underbody on both
sides. Slowly lower \J1a jack and guide the axle
assembly down and out from under ttle car.

Removal
1 Remove t he airbag unit from the steering
wheel as described in Chapter 12.
2 Turn the steering wheel to its centre
position. so that the roadwheels are pointing
straight-ahead.
3 Lift off the protective seal over the steeri09
wheel retaining nut (see Illustration).
4 Slacken and remove the steering whM'
retaining nut. Discard the nut as a new itefl"
must used on refitting.
5 Make alignment marks between the steering
wheel and the end of the steering columf'l
shaft, to aid correct refrtting later.
Disconnect the horn switch wiring
connector and 11ft the steering wheel off the
column splines. If It is tight, twist It from sld&
to-side, whilst pulling upwards to release

a

11.3 lift off the protective seal over the
steering wheel retaining out
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Disconnect the hom switch wiring
connector (arrowed) ...
the shaft splines (see illustrations).
the wheel is free, feed the alrbag and
switch wiring through the apenure in the
'I'IQ wheel and remove the wheel from the
'l8Ck that the centre position indicator
w on the outer moving portion of the
clock spring Is centred over the red
tor tab on the fixed portion (see
!ration). It is advisable to secure the
"'9 and fixed portions of the clock spring
'tier using tape to prevent rotation with
teenng wheel removed.

fitting
eck that the airbag clock spring is still

r::oed correctly as described in paragraph 7.

11.6b ... and withdraw the steering wheel
from the column splines

11 .7 Check that the clock spring centre
position indicator window (arrowed) Is
centred over the red indicator tab

Remove the tape used to secure the clock
spring moving and fixed portions togethef.
9 Feed the airbag and horn switch wiring
through the steering wheel and locate the
wheel on the column splines. Ensure that the
marks made on the steering wheel and
column shaft are aligned.
10 Screw on a new steering wheel retaining
nut and tighten the nut to the specified torque.
Refit the protective seal ovpr the retaining nut.
11 Reconnect the hom switch wiring
connector.
12 Refit the alrbag unit as described in
Chapter 12.

withdraw the lock assembly from its bracket.
complete with the key (see illustrations).

12 Ignition switch/steering
column lock - removal and
refitting

~

5 To 1'9frt. the 1ocIt. first Insert the key and tum it
to the ON position. Depfess the release button
slide the assembly into the I'9IaIning !:Yacket IMltiI
the release button clicks into the access slot.
S Tum the key back to the OFF position .
7 Refit the steering column shrouds as
described in Chapter 11 .
8 Reconnect the battery negative terminal.

13 Steering column - removal,
overhaul and refrtting

~

~

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapt8f'j.
2 Remove the upper and lower steering
column shrouds (see Facia panels - removal
and refitting in Chapter 11).
3 Insert the key into the ignition switch and
tum it to the ON position.
4 Working underneath the steering column,
insert a small nat-bladed screwdriver into the
access slot in the base of the lock assembly
bracket. Depress the release button and

.•. and withdraw the lock cylinder
from its bracket

Refitting

13.4 Disconnect the two main wiring
harness connectors from the power
steering ECU

Removal
1 Remove the steering wheel as described in
Section 11.
2 Remove the airbag clock spring and
steering column stalk switches as described
in Chapter 12.
3 Where fitted, undo the retaining bolts and
remove the metal guard plate beneath the
power steering electric motor.
4 Olsconnect the two main wiring harness
connectors from the power steering electric
motor ECU (see Illustration).
5 Disconnect the wiring connector from the
rear of the ignition switch/column lock (see
illustration).

13.5 Disconnect the wiring connector
from the ignition switch/column lock

10-10 Suspension and steering
a) Ensure that the roadwheels are in the
straight-ahead position then engage the
universal joint with the steering gear pir.o
aligning the marks made on removal.
b) Tighten all retaining nuts and bolts to t
specified torque.
c) Refit the steering column stalk switches
and airbag clock spring as described in
Chapter 12.
d) Refit the steering wheel as described 10
Section 11.

13.6 Unscrew the clamp bolt retaining nut
(arrowed) on the Intermediate shaft lower
universal joint

13.7 Steering column retaining nuts
(arrowed)

6 Working in the driver's footwell. unscrew
the clamp bolt retaining nut on the
intermediate shaft lower universal joint (see
illustration). Remove the clamp bolt from the
retaining clip on the universal joint. Make
suilable alignment marks on the steering gear
pinion and universal joint to ensure correct
orientation when refitting.
7 Undo the four steering column retaining
nuts and lower the assembly away from the
bulkhead bracket studs (see illustration).
a Disconnect the universal joint from the
steering gear pinion. and remove the steering
column from the car.

10 The upper and lower bushes are held in
position by staking at the ends of the column
tube. Relieve the staking using a maJlet and
punch to extract the bushes.
11 Check for excessive radial and axial play in
the universal joints at both ends of the steering
column intermediate shaft. The intermediate
shaft may be renewed separately, if required,
by slackening the clamp bolt and detaching it
from the column upper section.
12 If the vehicle has been involved in an
accident, check for deformation in all of the
steering column components. particularly the
mounting bracket and centre tube. Renew as
required.

Overhaul
9 The height adjustment mechanism can be
removed by removing the nut from the end of
the pivot shaft and withdrawing it.

Refitting
13 Refitting is a reversal of removal. bearing
in mind the following points.

14 Power steering electric
motor - removal and refitting
Note: If the motor assembly is being renewea
will be necessary to have the motor torque ..
position sensors calibrated using FlBt diagrlosJ
test equipment on completion. Full and effectJ
power assistance may not be available until
calibration procedures have been canied out

Removal
1 Remove the steering column as describl
In Section 13.
2 Disconnect the motor wiring plugs from
ECU. then undo the three bolts and remove
motor from the gearbox (see illustrations).
3 Remove the drive coupling from tI
gearbox (see illustration).
4 If necessary, the mounting bushes can
removed from the motor flange
withdrawing the centre inserts and sliding CII.
the rubber bushes (see illustrations).
5 Inspect the motor components for WeaJ
damage and renew as necessary.

Refitting

\
14.2a Undo the three bolts (arrowed) ••.

14.2b ... and remolle the power steering
electric motor frnm the gearbox

14.3 Remove the drive coupling from the
gearbox

14.48 Withdraw the motor mounting bush
centre Inserts ...

6 If removed. locate the rubber bushes in
motor flange and refit the centre inserts.
7 Refit the drive coupling to the gearbcl
ensuring that it engages fully with the wargear splines.
8 Engage the motor armature splines with 11
drive coupling and locate the motor on Ir
gearbox. Refit the three retaining bolts a
tighten them securely.
9 Reconnect the motor wiring connectors to
ECU ensuing that the cables are correctty routeC
10 Refit the steering column as described
Section 13.

14.4b ... and slide out the rubber bushel.
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15 Rack-and-pinion steering
~
gear assembly - removal and _
'"
refitting
~
Note: A balljolnt separator tool will be
-equ/red for this operation.

mounting bolt to the sp«lfied torque (see
Chapter 2A or 28 as applicable).
f) Have the front wheel foe setting checked
at the earliast opportunity.

16 Steering gear rubber gaiters ~
-renewal
~

Removal

..

.

, Turn the steering wheel to its centre
;)Osition, so that the road wheels are polnllng
itraight-ahead.
2: Remove the battery and battery tray as
5escribed in Chapter SA.
3 Wotking In the driver's footwall, unscrew the
.lamp boll retaining nut on the intermediate
.l\aft lower universal loint. Remove the clamp
!)oIl from the retaining cUp on the universal
]Oint. Make suitable alignment marks on the
eerlng gear pinion and universal joint to
ensure COITect orientation when refitting.
• On
manual
transmission
models,
j sconnect the selector cable end fitUngs
*tom their attachments at the transmission
.;elector levers. Extract Ihe retaining clip
~urlng
each selector cable 10 the
ansmisslon support bracket, then withdraw
oo!h cables from the bracket.
5 Firmly apply the handbrake, then jack up
!he front of the car and support It securely on
u.1e stands (see Jacking and vehicle support).
Remove the front roadwheels.
6 Unscrew the nut securing the track rod end
10 the swivel hub, Release the track rod end
tapered shank using a balljolnt separator tool.
7 Unscrew the nuts and disconnect the
haus! front pipe flange from the manifold
down pipe. Recover the gasket.
S Undo the bolt securing the exhausl syslem
Iront mounting bracket to the subframe.
Lower !he system and suitably support It.
9 Undo the bolt securing the rear engine/
transmission mounting to the subframe.
10 Slacken and remove the two sleerlng
oear-to-subframe bolts.
11 Rotate the steering gear downwards to
release it from the bulkhead, then withdraw
!he steering gear through the wheel arch.

"

Note: New gaiter retaining clips should be
used on fBfltting.
1 Remove the relevant track rod end as
described in Section 17.
2 Make an alignment mark between the track
rod end locknut and lhe track rod, to allow the
locknut 10 be accurately positioned when
refitting. Unscrew the locknut from the end of
the track rod.
a Mark the correct fitted position of the gaiter
on the track rod, then release the gaiter
securing clips. Slide the gaiter from the
steering gear, and off the end of the track rod.
4 Thoroughly clean the track rod and the
steering gear housing, using fine abrasive
paper to polish off any corrOSion. burrs or
sharp edges which might damage the new
gaiter sealing lips on instatiatlOfl. Scrape off all
the grease from the old gaiter. and apply It 10
the track rod Inner balljolnt. (This assumeS
Ihat grease has not been lost or contaminated
as a result of damage 10 the old gait8l'". Use
fresh grease if in doubt.)
5 CarefuUy slide the new gaiter onto the track
rod, and locate it on the steering gear housing.
Align the outer edge of the galler with the mar1\.
made on the track rod prior to removal, then
secure it in position with new retaining clips.
6 Screw the track rod end locknut onto the
end of the track rod and position It accurately
in accordance with the mark made on
removal.
7 Refit the track rod end as described in
Section 17.

17 Track rod end removal and refitting

~

mind the folloWing points.
a) Centralise the steering gear by tuming the
pinion so that the rack moves to full /eft
lock. Now move the rack to full right lock,
counting the number of tums of the
pinion. TUm theptnion back by half the
number of tums counted.
b) Ensure that the roadwheels are in the
straight-ahead position then engage
steenng gear pinion with the univetSal
joint, aligning the marlfs made on removal.
c) Refit the exhaust system front pipe flange
using a new gasket and tighten the nuts
to the specifl6d torque (see Chaptar 4A).
d) Tighten all retaining nuts end bolts to the
specified torque.
e) Ttghten the rear engine/transmission

~

"

Refitting
12 Refitting Is a reversal of removal, bearing

$;.

Note: A belljoint separator tool will be
required for this operation.

Removal
1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the relevant front roadwheel.
2 Hold the track rod, and unscrew ttle track
rod end locknut by a quarter of a tum. Do not
move the locknut from Ihls position, as it will
serve as a handy reference mark on refitting.
3 Partially unscrew Ihe nut securing the track
rod end to the steering arm. Using a balljoint
separatOf" tool, separate the track rod end from
the steering arm (sea illustration). Remove
the mIl and lift the track rod end from the arm.
4 Counting the exact number of turns

17.3 Using a ballJolnt separator tool to
separate the track rod end from the
steering ann
necessary 10 do so. unscrew the track rod

end from the track rod.

Refitting
5 Carefully clean the track rod end and Ihe
track rod threads.
6 Renew the track rod end If the rubber dust
cover is cracked, split or perished, or If the
movement of the balljoint is either sloppy or
100 stiff. Also check 10f" other signs of damage
such as worn threads.
7 Screw the track rod end onto the track rod
by the number of turns noted during removal.
This should bring it to within a quarter of a
tum from the locknut. Hold the track rod and
securely tighten the locknut.
8 Ensure that the ballpin laper IS clean, then
engage the taper with the steering arm on the
swivel hub.
9 Refit the track rod end retainIng nut, and
tighten the nut to the specified tOrQue.
10 Refrt the roadwheel, end loWer the car to
the ground.
11 Have the front wheel toe setting checked
at the aarllest opportunity.

18 Wheel alignment and
steering angles general information

Genera/Information
A car's steering and suspension geometry
is defined in four basic settings - camber.
castor, staering axis inclination and toesetting. With the exception of front wheel toeselting, none of these settings Is adjustable
and, in all cases, special equipment is
required 10 check them. Note that front wheel
loe-setting is often referred to as 'tracking' or
'front wheel alignment'.

Checking
Due 10 the special measuring equipment
necessary to check the front Wheel toesetting, and the skill required to use it
property, the checking and adjustmenl of to&setting is best left to a Fiat dealer or similar
expert. Note thai most tyre fitting shops now
possess sophisticated checking equipment.
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11-2 Bodywork and fittings

1 General information

The bodyshell is composed of pressed-steel
sections which are welded together, although
some use of structural adhesives Is made. In
addition, the fronl wings are bolted on.
The bonnet, door and some other panels
vulnerable to corrosion are fabricated from
zinc-coated metal. A coating of anti-chip
primer, applied prior to paint spraying
provides further protection.
Extensive use is made of plastic materials,
mainly In the interior, but also In exlerlor
components. The outer sections of the front
and rear bumpers are injection-moulded from
8 synthetic material which is very strong, and
yet light. Plastic components such as wheel
arch liners are fitted to the underside of the
vehicle, to Improve the body's resistance to

""""""".

2 Maintenance bodywork and underframe
The general condition of a vehicle's
bodYWOl'k Is the one thing that significantly
affects its value. Maintenance is easy, bul
needs to be regular. Neglect. particularly after
minor damage, can lead quickly to further
deteriOfaUon and costly repair bills. It Is
Important also to keep watch on thOse partS 01
the vehicle not immediately visible, for instance
the underside, inside all the wheel arches, and
the loWer part of the engine compartment.
The basic maintenance routine for the
bodywork Is washing - preferably with a lot of
water, from a hose. This will remove all the
loose solids which may have stuck to the
vehicle. It is important to flush these off in
such a way as to prevent grit from scratching
the finish. The wheel arches and underframe
need washing In the same way, to remove any
accumulated mud, Which will retain moisture
and tend to encourage rust. Paradoxically
enough, the best time to clean the underframe
and wheel arches is in wet weather, when the
mud Is thoroughly wet and soft. In very wet
weather, the underframe is usually cleaned of
large accumulations automatically, and this Is
a good time for inspection.
Periodically, except on vehicles with a waxbased underbody protective coating, It Is a
good idea to have the whole of the
underframe of the vehicle steam-cleaned,
engine compartment included, so that a
thorough inspection can be carried out to see
what minor repairs and renovations are
necessary. Steam-cleaning Is available at
many garages, and is necessary for the
removal of the accumulation of oily grime,
which sometimes is allowed to become thick
In certain areas. If steam-cleaning facilities are
not avaUable, there are some excellent grease

solvents available which can be brushapplied; the dirt can then be simply hosed off.
Note that these methods should not be used
on vehicles with wax-based underbody
protective coating, or the coating will be
removed. Such vehicles should be inspected
annually, preferably Just prior to Winter, when
the underbody should be washed down, and
any d amage to Ihe wax coating repaired.
Ideatiy, a completely fresh coat should be
applied. II would also be worth considering
the use of such wax-based protection for
injection into door panels, sillS, box sections,
etc, as an additional safeguard against rust
damage, where such protection is not
provided by the vehicle manufacturer.
After washing paintwork, wipe off with a
chamois leather 10 give an unspolted clear
finIsh. A coat of clear protective Willi polish will
give added protection against chemical
pollutants in the air. If the paintwor\( sheen has
dulled or oxldlsed, use a cleaner/polisher
combination to restore the brilliance of the
shine. This requires a little effort, but such
dulling is usuaUy caused because regular
washing has been neglected. Care needs to be
taken with metallic paintwon-:, as special nonabrasive cleaner/polisher is required to avoid
damage to the finish . Always check that the
door and ventilator opening drain holes and
pipes are completely clear, so that water can
be drained out. 8!1ghtwont should be treated in
the same way as palntwork. Windscreens and
wIndows can be kept clear of the smeary film
which often appeaB. by the use of proprietary
glass cleaner. Never use any form of wax or
other body Of clYomium polish on glass.

3

Maintenance -

upholstery and carpets

~
~

'"

Mats and carpets should be brushed or
vacuum-cleaned regularly, to keep them free of
grit. If they are badly stained, remove them
from the vehicle for scrubbing 01" sponging, and
make quIte sure they are dry before refitting.
Seats and Interior trim panels can be kept
clean by WIPIng with a damp cloth. If they do
become stained (which can be more apparent
on light-coloured upholstery), use a little liquid
detergent and a soft nail brush to scour the
grime out of the graIn of the material. Do nol
forget to keep the headlining clean in the same
way as the upholstery. When using liquid
cleaners inside the Vehicle. do not over-wet the
surfaces being cleaned. Excessive damp could
get into the seams and padded interior,
causing stains, offensive odours or even rot.

MIN
~
_

If the inside or the vehk:/e
gets wet sccidentalty, ;t is
worthwhile taking some

trouble to dry it out properly,

particularly where CBrpels are involved.
Do not leave oil 01' el.ctrie heaters
inside the vehicle for this pul'pOSe.

4 Minor body damage -

repair

Minor scratches
If the scratch is very superficial, and dCl
not penetrate to the metal of the bodyw
repair is very simple. Ughtly rub the arM
the scratch with a paintwor1o: renovatOl'. 01
very flne cutlJng paste, to remove loose
from the scratch, and to clear the surrouncIo
bodywori< of wax polish. Rinse the area
clean water.
Apply touch-up paint to the scratch lJSIf"
fine paint brush; continue to apply fine Ia
of paint until the surface of the paint in I
scratch Is level with the sur round
palntwork. Allow the new paint at least r
weeks to harden, then blend It Into ,
surrounding palnlwork by rubbing the scr
area with a palnlWork renovatOl' 01' a very
cutting paste. Finally, apply wax polish.
Where Ihe scratch has penetrated
through to the metal of the bodywof1(, C&IJII
the metal to rust, a different repair tech
is required. Remove any loose rust from
bottom of the scratch With a penknife. t
apply rust-Inhibiting paint to prevent
fOnTlation of rust in the future. Using a ru
or nylon applicator. fill the scra tch Yo
bodystopper paste. If required, this paste
be mixed With cellulose Ihinners to prOVldll
very thin paste which is ideal for filling narT"r
scratches. Before the stopper-paste in
scratch hardens, wrap a piece of smoo
cotton rag around the top of a finger. Dip
finger in cellulose thinners, and quickly s
it across the surface of the stopper-paste
the scratch; this will ensure that the surlace
the stopper-paste Is slightly hollowed. -p.
scratch can now be painted over as descri
earlier in this Section.

Dents
When deep denting of the vehicle
bodywork has taken place, the first task IS •
pull the dent out, until the affected bodyw
almost attains its origInal shape. There Is JIl!"
point In trying to restefe the original sh
completely, as the metaJ in the damaged
will have stretched on impact, and cannot
reshaped fully to its original contOtK. It is beti
to bring the level of the dent up to a point w
Is about 3 mm below the level of t
surrounding bodywork. In cases where t
dent is very shallow anyway. it Is not wom
trying to pull It out at all. If the underside of It.dent is accessible. it can be hammered 0\.1
gently from behind, using a mallet with
wooden Of plastic head. Whilst doing this, hok.
a suitable block of wood firmly against ttM
outside of the panel, to absOfb the impact fr()tl'l
the hammer blows and thus prevent a lar~
area of the bodyworil from being 'belled-out"
Should the dent be in a section of tm.
bodywor1o: wh1ch has a double skin, or SOrTIe'
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lIler faclor making it inaccessible from
enind, a different technique is called for. Drill
eral small holes through the metal inside
e area - particularly in the deeper section.
~oen screw long self-tapping screws into the
"!lIes, just sufficiently for them to gain a good
lUfchase in the metal. Now the dent can be
_lOlled out by pulling on the protruding heads
Ihe screws with a pair of pliers.
The next stage of the repair Is the removal
the paint from the damaged area, and from

.n inch or so of the surrounding 'SOUlld'

....

Xldywork. This is accomplished most easily
using a wire brush or abrasive pad on a
;tOwer drill, although it can be done just as
!I1ectively by hand, using sheets of abrasive
'";aper. To complete the preparation for filling,
1COre the surface of the bare metal with a
w;rewdriver or the tang of a file, or
tematively, drill small holes In the affected
ea. This will provide a really good ' key' for
""18 filler paste.
To complete the repair, see the Section on
log and respraylng.

flQhl

Rust holes or gashes

""'"
.,""

Remove all paint from the affected area,
."d from an inch or so of the surrounding
iOul1d' bodywork, using an abrasive pad or a
re brush on a power drill. If these are not
bailable, a few sheets of abrasive paper will
Xl the job most effectively. With the paint
~oved, you will be able to judge the severity
)01 the corrosion, and therefore decide
oflether to renew the whole panel Qf this is
oXIssible) or to repair the affected area. New
Wdy panels are not as expensive as most
oeople think, and it is often quicker and more
tisfactory to fit a new panel than to attempt
~ repair large areas of corrosion.
Remove all fittings from the affected area,
)'cept those which will act as a guide to the
""9lnal shape 01 the damaged bodywork (eg
-eadlight shells etc). Then, using tin snips or a
'"Iacksaw blade, remove all loose metal and
'¥lY other metal badly affected by corrosion.
I-tammer the edges of the hole Inwards, in
CW'der to create a slight depression for the filler
paste.
Wire-brush the affected area to remove the
pOwdery rust from the surface of the
"MTlaining metal. Paint the affected area with
rust-Inhibiting paint, if the back of the rusted
area is accessible, treat this also.
Before filling can take place, it will be
--ecessary to block the hole in some way. This
can be achieved by the use of aluminium or
OIastlc mesh, or aluminium tape.
Aluminium or plastic mesh, or glass-fibre
'T13tting, is probably the best material to use for
a large hole. Cut a piece to the approximate
"Ize and shape of the hole to be filled , then
position it in the hole so that its edges are
Deiow the level of tM surrounding bodywork. It
can be retained In position by several blobs of
•
paste around its periphery.
Aluminium tape should be used for small or
very narrow holes. Pull a piece off the roll, trim
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It to the approximate size and shape required,
then pull off the backing paper (if used) and
stick the tape over the hole; it can be
overlapped if the thickness of one piece is
insufficient. Burnish down the edges of the
tape with the handle of a screwdriver or
similar, to ensure that the tape Is securely
attached to the metal underneath.

Filling and respraying
Before using this Section, see

the Sections
on dent, deep scratch, rust holes and gash
repairs.
Many types of bodyfiller are available, but
generally speaking, those proprietary kits
which contain a tin of filler paste and a tube 01
resin hardener are best !Of" this type of repair.
A wide, flexible plastic or nylon applicator will
be found invaluable for imparting a smooth
and well-contoured finish to the surface of the
fillB(.
Mix up a little filler on a clean piece of card
or board - measure the hardener carefully
(follow the maker's instructions on the pack),
otherwise the filler wlll set too rapidly or too
slowly. Using the applicator, apply the filler
paste to the prepared area; draw the
applicator across the surface of the filler to
achieve the correct contour and to level the
surface. As soon as a contour that
approximates to the correct one is achieved,
stop working the paste - If you carry on too
long, the paste will become sticky and begin
to 'pick-up' on the applicator. Continue to add
thin layers of filler paste at 20-minute
intervals, until the level of the filler is just
proud of the surrounding bodywork.
Once the filler has hardened, the excess
can be removed using a metal plane or file.
From then on, progressively-finer grades of
abrasive paper should be used, starting with a
40-grade production paper, and finishing With
a 400-grade wet-and-dry paper. Always wrap
the abrasive paper around a flat rubber, cork,
or wooden block - otherwise the surface of
the filler will not be completely flat. During the
smoothing of the tiller surface, the wet-anddry paper should be periodically rinsed in
water. This will ensure that a very smooth
finish is impaned to the filler at the final stage.
At this stage, the dent should be
surrounded by a ring of bare metal, which In
turn should be encircled by the finely
'feathered' edge of the good paintwori<. Rinse
the repair area with clean water, until all of the
dust produced by the rubbing-down
operation has gone.
Spray the whole area with a light coat of
primB( - this will show up any imperfections in
the surface of the filler. Repair these
imperfections with fresh filler paste or
bodystopper, and once more smooth the
surface with abrasive paper. Repeat this
spray-and-repair procedure until you are
satisfied that the surface of the filler, and the
feathered edge of the palntwork, are perfect .
Clean the repair area with clean water, and
aUow to dry fully.

"bodystopper is used, It can
be miJ/.ed with cellulose
thinners to form a realty thin
paste which is ideal for
filling small holes.
The repair area Is now ready for final
spraying. Paint spraying must be carried out
In a warm, dry, Windless and dust-free
atmosphere. This condition can be created
artificially if you have access to a large indoor
wQl1(,ing area, but If you are forced to work in
the open, you will have to pick your day very
carefully. If you are working Indoors, dousing
the floor in the wQl1(, area with water will help
to settle the dust which would oth8l'Wlse be In
the atmosphere. If the repair area Is confined
to one body panel. mask off the surrounding
panels; this will help to minimise the effects of
a sUght mis-match in paint colours. Bodywork
fittings (eg chrome strips, door handles etc)
will also need to be masked off. Use
genuine masking tape, and several
thicknesses of newspaper, for the masking
opB(ations.
Before commencing to spray, agitate the
aerosol can thoroughly. then spray a test area
(an old tin, or similar) until the technique is
mastered. Cover the repair area with a thick
coat of primer; the thickness should be buUt
up using several thin layers of paint, rather
than one thick one. Using 400-grade wet-anddry paper, rub down the surface of the primer
until it Is really smooth. While doing this, the
work area should be thoroughly doused with
water, and the wet-and-dry paper periodically
rinsed in water. Allow to dry before spraying
on more paint.
Spray on the top coat, again building up the
thickness by using several thin layers of paint.
Start spraying at one edge of the repair area,
and then , using a side-to-side motion, work
until the whole repair area and about 2 Inches
of the surrounding original paintwork is
covered. Remove all masking material 10 to
15 minutes atter spraying on the final coat of
pamt.
Allow the new paint at least two weeks to
harden, then, using a palntwork renovator, or
a very line cuning paste, blend the edges of
the paint into the existing paintwork. Finally,
apply wax polish.

Plastic components
With the use of more and more plastic body
components by the vehicle manufacturers (ag
bumpers, spoilers, and in some cases major
body panels), rectification of more seriOUS
damage to such items has become a matter
of either entrusting repair work to a specialist
in this field , or renewing complete
components. Repair of such damage by the
DIY owner is not really feasible, owing to the
cost of the equipment and materials required
for effecting such repairs. The basic technique
involves making a groove along the line of the
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6.2b , . . and lower screw (arrowed) each
side, securing the edge of the bumper to
the wheel arch liner
crack In the plastic, using a ro tary burr in a
power drill. The damaged part is then welded
back together, using a hot-air gun to heat up
and fuse a plastic filler rod into the groove.
Any excess plastic is then removed, and tile
area rubbed down 10 a smooth finish. It Is
Important that a filler rod of the correct plastic
is used, as body components can be made of
s variety of different types (eg poIycarbooate,
ASS, polypropylene).
Damage of a less serious nature (abrasions,
mlllQl' cracks etc) can be repaired by the DIY
owner using a two-part epoxy fiUer repair
material. Once mixed in equal proportions.
this Is used In similar fashion to the bodywork
!iIISf' used on metal panels. The filler Is usually
cured in twenty to thirty minutes. ready for
sanding and painting.
II the owner Is renewing a complete
component himself. or if he has repaired it
With epoxy filler. he will be left with the
problem of finding a suitable paint for finishing
which is compatible with the Iype of plastic
used. AI one time. the use of a universal paint
was I10t possible, owing to the complex range
of plastics encountered in body component
applications. Standard paints, generally
speaking, will not bond to plastic or rubber
satisfactorily. However. it Is now possible to
obtain a plastic body parts finishing kit which
consists of a pre-primer treatment, a primer
and coloured top coat. Full Instructions are

normally supplied with a kit, but basically, the
method of use is 10 first apply the pre-primer
to the component concerned, and allow it to
dry for up to 30 minutes. Then the primer is
applied, and left to dry for about an hour
before finally applying the special-coloured
lop coat. The result Is a correctly-coloured
compooent. where tile paint will flex with tile
plastic or rubber, a property that standard
paint does nol normally possess.

Where serious damage has occurred, or
large areas need renewal due to neglect, it
means thai complete new panels will need
welding-in. and this is best left to
professionals. If the damage is due to impact,
it will also be necessary to check completely
the alignment of the bodyshell. and this can
only be carried out accurately by a Fiat dealer
using special Jigs. If the alignment of the
bodyshell is not corrected. the car's handling
may be seriously affected. In addit ion,
excessive stress may be imposed on the
steering, suspension. tyres Of transmission,
causing abnormal wear or even complete
failure.

6.3b •. . reaching up behind the wheel
arch liner to access the front bolt
(arrowed)

6,5 Undo the two bolts (arrowed) securing
the front underside of the bumper to the
erossmember

5 Major body damage - repair

6.38 Undo the two bolts each slele
securing the upper edge of the bumpet'
the front wing ...

6 Front bumperremoval and refitting

Removal
1 For improved access. firmly apply

handbrake. then jack up the front ollha
and support It securely on axle slands
Jacldng and vehicle support).
2 Undo the two screws each side secUi
the edge of the bumper to the wheel arch
(see Illustrations).
3 Undo the two bolts securing the u
edge of the bumper to the front wing on
side. Resch up behind the wheel arch Ii
gain access to the front bolt I
illustrations).
4 From below, undo the bolt securing
bumper IoweI' outSf' edge to the crossrTl9l"'l
on each side.
S Undo the two centre bolts securing
front underside of the bumper to
crossmember (see illustration).
6 Support the bumper. then undo
remaining two bolts from the upper ed
the bumper (see illustration).
7 Where applicable. unplug the wiring"
the rear of the foglight units.
6 Unclip any electrical cabling secured to
rear slOe of the bumper then, with the

6.6 Undo the remaining two bolts
(arrowed) from the upper edge of ttw
bumper
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Ie
per to

6.8 Carefully withdraw the bumper from
the car
assistant. carefully draw the bumper away

rom the front of the car (see Illustration).
Refitting
• Refitting is a reversal of removal.

7.4 Undo the screws securing the rear
bumper lower mountings to the brackets
on the underbody

7.5 Undo the four retaining bolts from the
upper edge of the bumper

7 Unclip any electrical cabling that may be
secured to the inside of the bumper, then
remove the bumper from the car.

aperture In the tailgate. Untie the cord from
the harness, but leave it in place in the
tailgate, to aid refrtting later.
6 Disconnect the fluid hose from the tailgate
washer nozzle. then tie a length of cord to the
hose and draw it out of the tailgate. using the
same procedure calTied out on the wiring

Refitting
8 Refrtting Is a reversal of removal.

~ the
~e car

7 Rear bumperremoval and refitting

Mmeso.

8 Tailgateremoval and

refitting
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Removal
Removal

For Improved access, firmly apply the
"ralldbrake, then jack up the front of the car
tid support it securely on axle stands (see
Icing and vehicle support).
2 Undo the screws each side securing the
Idge of the bumper to the wheel arch liner.
3 Reach up behind the wheel arch Iin9f and
'f1do the two screws securing the upper edge
the bumper to the rear wing on each side.
• From below, undO the screws securing the
bumper lower mountings to the brackets
on the vehicle underbody (see illustration).
5 Support the bumper, then undo the lour
talning bolts from the upper edge 01 the
IUr'l'lper (see illustration).
• Wrth the help of an assistant. carefully draw
'l8 bumper away from the car. INheo suffICient
arance exists. remove the number plate
"Itrt oolbholder from the light unit by twisting
Ie bulbholder anti-clockwise to release the
.ayonet fitting (see illustrations) .

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Relerence Chapter1.
2 Remove the tailgate inner trim panel as
described in Section 25.
3 Undo the two screws and withdraw the
high-level stop-light from the tailgate.
Disconnect the stop-light wiring connector.
4 Disconnect the wiring connectors for the
tailgate lock and tailgate wiper motor and
unbolt the earth leads. Check for any other
wiring
connectors
which
must
be
disconnected to facilitate tailgate removal.
Note: Carefully label each wiring harness
connector to aid COlT9Ct refitting.
5 TIe a length of cord to the wiring harness,
then bind the loose ends of the cabling
together using PVC tape. Prise the wiring
harness grommet from the upper edge of the
tailgate, then feed the wiring through the

7.68 Withdraw the bumper from the
car ...

7.6b ... and remove the number plate
light bulbholder from the light unit

7 Have an assistant support the tailgate in the
open position.
8 Detach the upper ends of the support struts
from the tailgate as described in Section 9.
9 Slacken and unscrew the bolts securing the
hinges to the tailgate, then lift the tailgate from
the vehicle (see illustration).

Refitting
10 Refrtting is a reversal of removal. bearing
In mind the following points.
a) TIfI the cord to the wiring hamess and use
If to ~/I the harness through the aperture
and into the tailgate. Repeat the
procedure on the washer fluid hose.
b) Do not fully tighten the hinge bolts until
the tailgate adjustment has been
checked, as described in the fol/owing
paragraphs.

Adjustment
11 Close the tailgate carefully, in case the
alignment Is incorrect. which may cause
scratching on the tailgate or the body as the
tailgate is closed, and check for alignment
with the adjacent panels. If necessary •

8.9 Tailgate hinge retaining bolts
(arrowed)
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•

9.2 Using a small screwdriver, lever off the
taUgate strut balljolnt spring clips

10,2 Disconnect the tailgate lock wiring
connector, , .

slacken the bolts thai secure the hinges to the

3 Slacken and unscrew the two bolts
securing the lock assembly to the lower edge
of the tailgate (see Illustration).
4 Carefully withdraw the lock assembly,
together with the lock cylinder (see illustration).

bodywork and re-align the tailgate to suit.
Once the tailgate is correctly aligned, tighten
the hinge bolts securely.
12 Check that the tailgate fastens and
releases in a satisfactory manner. II
adjustment Is necessary, slacken the striker
plate retaining bolts, and adjust the position of
the striker to suit. Once the lock is operating
correctly, securely tighten the striker plate

retaining botts.
13 If necessary, adjust the protrusion of the
rubber buffers at the lower edge of the tailgate
by screwing them in or out, as appI'opriale.

9 Tailgate strutremoval and refitting

Refitting
5 Refitting Is the reversal of removal.

Lock bamJl
Removal
6 Remove the lock assembly as described
previously.
7 Insert the key into the lock barrel, then undo
the screw securing the lock cylinder to the
rear of the lock body (see Illustration).
8 Using a hooked tool, extract the lock barrel
retaining clip, then withdraw the lock barrel
from the lock cylinder (see Illustrations).

10.3 " • unscrew the two securing bot
(arrowed) ...

Refitting
9 Refitting is the reversal of removal.

Striker plate
Removal
10 WJth the tailgate open, mark the positX:II
the striker plate in relatioo to the bod)wofk
a pencil or marker pen, to aid accurate refitb
11 Slacken and unscrew the bolts sec
the striker plate to the body.
12 Remove the striker plate from its apan..
disconnect the remote release cable
remove the striker.

Refitting
13 Refitting Is a reversal of removal. Use
markings made during removal to give
correct alignment.
14 Check that the tailgate fastens and

•

Removal
1 Open the tailgate and support It using
suitable wooden props.
2 At

the upper end of each strut, levEl!" off the

balljolnt spring clip. Compress the strut
slightly by hand and then prise the strut
baliJoint from the stud on the tailgate (see
Illustration).
Warning: The strut may stili be
,
under tension and could extend
•
suddenly once detached from
its mountings.
3 Release the lower end of each strut from
the studs on the rear wings in the same way.

A

10.4 . .. and wtthdraw the tailgate lock
assembly, together with the lock cylindet'

10.7 Undo the screw securing the loci!
cylinder to the tailgate lock body

10.8a Using a hooked tool, extract the
lock barntl retai ning clip ...

10.Bb ... then withdraw the lock barr.
from the lock cylinder

Refitting
4 Refrtting Is a reversal of removal.

10 Tailgate lock components-

removal and refitting
Lock and cylinder assembly
Removal
1 Remove the tailgate inner trim panel as

described in Section 25.
2 Unclip the tailgate lock wiring harness from
the tailgate, then disconnect the wiring
connector (see illustration).
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4 Disconnect the lock release cable and
remove the lock assembly.

Refitting
5 Refitting is a reversal of removal. Use the

12.3 Bonnel lock assembly retaining nuts
(arrow ed)
.., a satisfactory manner. If adjustment is
l"I8Cessary, slacken the striker plate retaining
DOlts, and adjust the position 01 the plate to suit.
Once the lock is operating correctly, securely
')Qhten the striker plate retaining bolts.

11 Bonnet removal and refitting

alignment markings made during removal to
aid accurate relitting. Check that the bonnet
fastens and releases in a satisfactory manner,
noting that the mounting holes are slotted to
allow adjustment 01 the lock, il required. On
completion, tighten the bolts securely.
6 If necessary, adjust the protrusion of the
rubber bulfers on the front body panel
(located above each headlamp unit) by
screwing them in or out, as appropriate. When
the rubber buffers are correctly adjusted,
there should be just enough free movement to
allow the bonnet to be closed and locked
easily, without using excessive force, but not
enough to allow the bonnet to rattle when
secured in the locked position.

13 Bonnet release cable removal and refitting

Removal

Removal

1 Open the bonnet and prop it up wlth a stout

1 Disconnect the release cable from the

pole.
2 Disconnect the washer jet hose at the
oonnet connector.
3 Mark the relationship between the hinges
and the edge of the bonnet using a soft pencil
or marker pen. Slacken and unscrew the
DOlts; have an assistant support the bonnet as
the last bolts are removed.
, With the help 01 an assistant, lift off the
bonnet and set it down on its edge, using a
dust sheet to protect the paintwork.

bonnet lock assembly as described in Section 12.
2 Working around the engine bay, extract the
release cable from its securing clips.

3 In the driver's footwell, undo the two nuts
securing the release handle mounting bracket
to the body.
4 TIe a length of string to the end of the cable
in the engine compartment, then carefully pull
the cable through the bulkhead grommet into
the passenger's compartment. Untie the
string from the cable, but leave it in place in
the bulkhead, to aid refitting.

Refitting
5 Refitting is a reversal of removal, using the
string to draw the cable through the bulkhead
into the engine compartment. Reconnect the
cable 10 the bonnet lock and adjust the lock
position as described in Section 12.

14 Door inner trim panelremoval and refitting

Front door
Removal
1 Prise out the trim cap and undo the screw
securing Ihe exterior mirror inner trim panel
(see illustrations).
2 Where a manually-adjustable exteriOf mirror
is fitted, prise the rubber cover off the
adjustment lever. then unscrew and remove
the tocking coitar using pointed-nose pliers
(see illustrat ions).
3 Pu!1 the panel from its location 10 disengage

Refitting
5 Refit the bonnet and retaining bolts, using
the markings made during removal 10 achieve
"he correct alignment. Note that the bolt
mounting holes are slotted to allow
adjustment if required. On completion, tighten
the bolts to the specified torque.
S Reconnect the washer hose, then check that
the bonnet fastens and releases in a satisfactory
manner. If necessary, adjust the bonnet lock
assembly, as described in S9cti0l112.

14.1b ... and undo the screw securing the
exterior mirro r Inner trim panel to the front
door

12 Bonnet lock assembly removal and refitting

Removal
1 Open the bonnet and mark the relationship
between the lock assembly and the Iront body
oanel using a soft pencil or marker pen.
2 Disconnect the lock sensor wiring
connector located behind the lock assembly.
3 Slacken and unscrew the two nuts and
withdraw the lock assembly from its location
(see illustrat ion).

14.2a On m anuaity-a djustabte mirrors,
pri se the rubber cover off the adjustment
lever

14.2b Using pointed-nose pliers, unscrew
and remove the locking collar
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14.3 Pull the mirror trim panel from its
location and disconnect the loudspeaker
wiring connector

14.4c ... then remove the door interior
handle surround

14.5a Prise oft the loudspeaker grille ...

14.5b ... then undo the three loudspeaker
retaining screws (arrowed)

14.6 Undo the three retaining screws in
the loudspeaker aperture, and the single
screw (arrowed) in the oddments pocket

the retaining clips.
Disconnect
loudspeaker wiring connector and remove
panel (see Illustration).
4 Lift off the trim caps, undo the reta
screws, then remove the door interior han
surround (see illustrations).
5 Carefully prise off the loudspeaker g,
then undo the three loudspeaker reta
screws. Withdraw the speak... Irom the
and disconnect the wiring connectors (_
Illustrations).
6 Undo the three retaining screws In
loudspeak... aperture, and the single set
the oddments pocket just below the apet"
(see illustration).
7 Lift out the loudspeaker protective cc
and withdraw the loudspeaker wiring from
base of the cover (see illustration).
6 PrIse out the trim cap and undo the 8C
securing the rear of the trim panel to the
frame (see illustrations).
9 Undo the screw at the upper front comt
the panel, and the remaining four scr
securing the lower edge of the panel to
dOOl" frame (see Illustration).
10 Using a suitable forked tool In5el'
between the door and the trim panel, rei
the press-stud clips located around the
of the panel, then lift the trim panel upw
(see illustration).
11 Pull the panel from the door. noting thII'
lower window aperture weatherstrip Is Int

,
14.7 Lift out the loudspeaker protective
cover and withdraw the wiring from the
base of the cover

14.8a Prise out the trim cap ...

14.8b ... and undo the screw securing
rear of the trim panel to the door tram.
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14.9 Undo the screw (arrowed) at the
upper front com er of the panel, and the
remaining screws securing the lower edge

14.10 Usfng a forked tool, release the
press-stud cl1ps, then lift the trim pallet
from the door

14.12 Carefully remove the plastic aealing
sheet from the inside of the door

14.158 To remove the rear door window
regulator handle retaining clip, bend a
length
w elding rod

14.15b Slide the hooked end of the rod
behind the regulator handle ...

14.15c . • . and pull the clip off the handle

0'

,M the trim panel and must be released from
.. door as the panel is withdrawn.
12 If work is to be carried out on the door
mernat components, it will be necessary to
-emove the plastic sealing sheet from the
nslde of the door. Start at one comer of the
sheet and carefully peel it away, using a sharp
Dlade to split the sealant bead, if necessary
(see illustration).
13 Store the detached sealing sheet such
that it cannot become contaminated with
dust; this will allow it to be re-used later.

Refitting

Rear door

14 Refitting Is a reversal of removal, bearing
in mind the follOwing points:
a) Ensure that the sealing sheet is eotrttetJy
refitted, press it on firmly to ensure that it
is adequately S&8/ed BrOund Its edges. It
should be possible to use the original
sealant, but If neceSS8/Y, new sealant can
be obtained from 8 Fiat dealer.
b) Make sure that the weatherstrip engages
securely with the edge of the door as the
panel ;s refitted.

15 Using a length of welding rod or similar,
bent at one end to form a hook, elClract the
window regulator handle retaining clip and
pull the handle from the regulator shaft (see
illustrations).
16 Uft off the trim caps, undo the retaining
screws, then remove the door interior handle
surround (see Illustrations).
17 Prise out the trim cap and undo the screw

14.16a Lift off the trim caps and undo the retaining screw s . ..

Removal

14.16b .. . then remove the rear door interior handle surround
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•
14.178 Priseoutthetrimcap ...

14.17b ... and undo the screw (arrowed)
secwing the rear of the trim panel to the door

14.18 Undo the remain ing screw s
(arrowed) securing the lower edge of tht
panel to the door

securing the rear of the trim panel to the door
frame (see illustrations).
18 Undo the remaining three screws securing
the lower edge of the panel to the door frame
(see illustration).

,,

19 Using a suitable forked tool inserted
between the door and the trim panel, release
the press-stud clips located around the edge
of the panel, then lift the trim panel upwards
(see illustratio n).
20 Pull the panel from the door, noting that the
lower window aperture weatherstrip is integral
with the trim panel and must be released from
the door as the panel is withdrawn.
2 1 If work is 10 be carried out on the door

Internal components, remove the plastic
sealing sheet as described in paragraphs 12
and 13 (see illustration),

Refitting
22 Refitting is a reversal of removal, bearing
In mind the following points:
a) Ensure that the sealing sheet;s correctly
refitted, press it on firmly to ensure that it
Is adequately sealed around Its edges. It
should be possible to use the original
sea/ant, but if necessa/y, new sealant can
be obtained from a Fiat dealer.
b) Make sure that the weatherstrip engages
securely with the edge of the door as the
panel is refitted.

15 Door - removal and refitting

14.19 Using a forked tool, release the
press-stud clips, then 11ft the trim panel
from the door

Adjustment
5 Close the door c arefully, in case the
alignment is Incorrect, which may cause
scratching on the door or the body as the
door is Closed. and check the fit of the door
with the surrounding panels.
8 If adjustment is reqUIred, loosen the hingeto-body securing bolts (the bolt holes are
elongated to allow for adjustment) and move
the hinges as required to achieve satisfactory
alignment. Tighten the securing bolts securely
on completion.
7 Check the operation of the door lock. If
necessary, slacken the securing bolts, and
adjust the position 01 the lock striker on the
body pillar to achieve satislactOf)' alignment.
TIghten the bolts securely on completion.

14.21 Carefully remove the plastic seal
sheet from the inside of the door

16 Door handle and lock
components removal and refrtting
Front door exterior handle
Removal
1 Ensure that the door window glass is In
fully closed position.
2 Remove the door inner trim panel
sealing sheet as described in Section 14.
3 Drill out the four pop rivets securing
anti-theft partition to the door panel (
illustration). Manipulate the partition
through the door panel aperture.
4 Working Inside the door space, unbolt

Note: This procedure is applicable both to the
front and rear doors.

Removal
1 Unplug the mUlti-way electrical connector
from the Inner edge of the door.
2 Undo the two bolts and release the check
strap attachment on the door pillar.
3 Have an assistant support the door, then
unscrew the door hinge retaining botts, and lift
the door from the car.

Refitting
4 Refitllng is a reversal of removal. On
completion, tighten the hinge bolts securely.

16.3 Drill out the pop rivets securing the
anti-theft partition to the front door panel

from the rear of the door handle

t
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16.8 Refit the anti-theft partition and
secure wtth new pop rivets
remove the lock shield from the rear of the
~ handle (8ee IIIU8tration).
5 Detach the link rod from the door lOCk
onechanism, then lift the handle assembly
'rom the door.

Refrtting
• Locate the handle in position and connect
"16 link rod to the door lock mechanism.
1 Place the lock shield In position then refit
d securely tighten the handle retaining

....

• Refrt the 8I1tl-theft partition and secure with
new pop rivets (see illustration).
• Refit the door inner trim panel and seating
lheet as described in Section 14.

Front door lock cylinder

16.128 Extract the retaining clip (arrowed)
from the rear of the front door lock
cylinder ...

16.12b .•• then remove the cylinder from

door inner trim panel and sealing sheet as
described In Section 14.

the three screws that secure the lock
mechanism to the door (see illustration).
26 Manoeuvre the
lock
mechanism,
complete With locking knob link rod out
through the door aperture (see Illustration).

Front door lock mechanism
Removal
21 Carry out the operations described
previously in paragraphs 1 to 3.
22 Detach the lock mechanism link rod from
the interior handle lever, then release the rod
from the guide clip.
23 Detach the lock cylinder link rod from the
door lock mechanism.
24 Disconnect the central locking wiring
connectors from the base of the lock
motor.
25 At the trailing edge of the door, remove

the door

Refitting
21 Retitting is a reversal 01 removal. On
completion, refit the anti-theft partition and
secure with new pop rivets, then refit the door
inner trim panel and sealing sheet as
described in Section 14 .

Rear door exterior handle
Removal
28 Ensure that the door window glass is in
the fully closed position.

Removal
10 Carry out the operations described
>reYiously in paragraphs 1 to 3.
1 I Detach the lock cytinder link rod from the
Ioof lock mechanism.
12 Working inside the door space, release
'fle metal retaining clip from the rear of the
;yIlnder using a pair of pliers. Extract the lock
:yIInder from the door (see Illustrations).

Refitting
13 Locate the lock cylinder in the doof and
MCUI"e with the retaining clip.
14 Connect the lock cylinder link rod to the
)()()r lock mechanism.
15 Refit the anti- thelt partition and secure
Ith new pop rivets.
16 Refit the door Inner trim panel 8I1d sealing
heet as described In Section 14.

16.18 Undo the retaining screws and
withdraw the interior handle from the door

16.19 Detach the lock mechanism link rod
and remove the handle

•

•

Front door interior handle
Removal
11 Remove the door inner trim panel and
sealing sheet as described in Section 14.
18 Undo the three retaining screws and
-'Ithdraw the handle from the door (see
Illustration).
19 Detach the lock mechanism link rod from
tie handle lever and remove the handle (see
illustration).

Refitting
20 Refitting Is a reversal of removal. Refit the

,
16.25 Undo the three screws (arrowed)
securing the lock mechanism to the door

•
16.26 Manoeuvre the lock mechanism and
lock ing knob link rod out through the door
aperture
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16.30 Drill out the pop rivets securing the
anti-theft partition to the rear door panel

16.31 Undo the two exterior handle
retaining bolta (arrowed) and withdraw the
handle from the door

29 Remove the door Inner Irim panel
and sealing sheet as described In Section 14.
30 Drill out the two pop rivets securing the
anti-theft partition to the door panel (see
illustration). Manipulate the partition out
throogh the door panel aperture.
31 Working inside the door space, undo the
two elderior handle retaining bolts and
withdraw the handle from the door (see
illustration).

33 Refit Ihe anti-theft partition and secure
with new pop rivets (see Illustration).
34 Refit the door Inner trim panel and sealing
sheet as described In Section 14.

Refitling
32 Locate the handle in position and secure
with the two retaining bolts.

Rear door Interior handle
Removal
35 Remove the door Inner trim panel and
sealing sheet as described in Section 14.
36 Undo the two retaining screws and
withdraw the handle from the door (see
illustration).
37 Detach the lock mechanism link rod from
the handle lever and remove the handle.

•

•
16.36 Undo the two retaining screws
(arrowed) and withdraw the rear door
Interior handle

••

11
secure with new pop rivets

Refitling
38 Refitting Is a reversal 01 removal. R~
door Inner trim panel and sealing sh
described in Section 14.

Removal
39 Carry out the operations descn
previously In paragraphs 28 to 30.
40 Undo the two retaining bolts and ret"I'I
the window glass lower rear guide ch
(see illustrations).
41 Detach the lock mechanism link rod
the interior handle lever, then release thrt
from Ihe guide clip.
42 Similarly detach the locking knob I
from the bellcrank, then release the rod
the guide clip .
43 Disconnect the central locking w
connectOl'"S from Ihe base of Ihe loci< matt
44 At the trailing edge of the door, ,....,
the three screws Ihat secure the
mechanism to the door (see illustration)
45 Manoeuvre
the
lock
mecha
complete with link rods, out through the
aperture (see illustration) .

Refitllng
16.408 Undo the two retainIng bolts
(arrowed) ...

•

46 Refitting is a reversal of remove
completion, refit Ihe anti-theft partition
secure with new pop rivets, then refit the

• I
•
•
•

•
16.4Ob ... and remove the window glass
lower rear guide channel

16.44 Undo the three screws (arrowed)
securing the rear door lock mechanism to
the door

I

Rear door lock mechanism

16.45 Manoeuvre the lock mechanism
Hnk rods out through the door apem..o

r

•

.
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17.4 Using pointed-nose pliers, unscrew
ttl. retaining nut and withdraw the milTor

17.7 Using a small screwdriver, carefully
release the mirror glass securing cUps

18.3a Engage a screwdriver over the strap
at the base of the window glass fastener
and push downwards ...

7 Insert a small screwdliver between the mirror
glass and the mirror body, arid carefully release
the mirror glass securing clips (see Illustration).

regulator mechanism. To do this, engage a
screwdriver over the strap at the base of the
fastener and push downwards. This will
release the fastener from its retaining peg
(see Illustrations).
4 With the plastic fastener released,
disengage the regulator mechanism from the
hole at the base of the window glass.
5 lower the glass to the bottom of the guide
channels. and disengage the front edge of the
glass from the front guide channel.
S Pull the glass out 01 the rear guide channel
to disengage the plastic slider (see
Hlustration).
7 lift the glass upwards at the rear and
remove it from the inside of the door frame
(see illustration).

from the door

.rmer trim pane! and sealing sheet as

described in Section 14.

.&.

17 Exterior mirror components

- removal and refitting

Mirror assembly
Removal
1 Remoye the mirror inner trim panel as
::Iescribed in Section 14, paragraphs 1 to 3.
2 On models with electrically-adjustable
mirrors,

disconnect

the

mirror

wiring

connector.
3 Remove the foam insulation for access to
.~ mirror retaining nut.
" Using pointed-nose pli6fS engaged with the
Jots in the mirror retaining nut, unscrew the
ut and withdraw the mirror from the door
isee illustration).

Refitting
5 Refitting is a reversal of removal.

Mirror glass
Removal
e Push the inner edge of the glass Inwards to
create an opening between the outel' edge of
:he glass and the mirror body.

18.3b •••

to release tha fastener (A) from
the retaining peg (8)

Warning: Protect your
,
hands and eyes from glass
•
splinters.
8 Where applicable, disconnect the heater
element wiring from the rear of the glass, and
withdraw the glass from the mirror assembly.
Refitting
9 Where applicable. reconnect the wires to
the rear of the mirror glass. then push the
glass into position to engage the securing
clips.

18 Door window glass and
regulator - removal and
refitting

'?'
~
~

Front window glass
Removal
1 Remove the door inner trim panel and the
plastic sealing sheet, as described in Seclion 14.
2 Operate the window regulator mechanism,
such that the glass-to-regulator retaining clip
is accessible through the door aperture.
3 Support the glass. then unclip the plastic
fastener that secures the window glass to the

18.6 Pull the glass out of the rear guide
channel to disengage the plastic slider
(arrowed)

Refitting

8 locate the glass in the door and engage the
plastic slider with the rear guide channel.
Push the glass rearwards until the slider is
heard to engage with the channel.
9 Engage the front edge of the glass with the
front guide channel, then move the glass
upwards to its mid position.
10 Engage the regulator mechanism with the
hole at the base of the glass, then reach up
behind and reconnect the plastic fastener.
11 Check the operation of the glass and
regulator then refit the door inner trim panel
and plastic sheet as described in Section 14.

18.7 Lift the glass upwards at the rear and
remove it from the inside of the door frame
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18.14 Unscrew the three nuts (arrowed)
securing the regulator assembly to the
front door

Front window regulator
Removal
12 Separate the window glass from the
regulator mechanism, as described In
paragraphs 1 to 4.
13 Fully raise the window glass, and secure
the glass in position using suitable tape, 0( by
wedging the glass in position using rags
between the glass and the edga of the door ensure that the glass cannot drop Into the
door. Alternatively, lift the glass panel out
thrOtigh the window aperture.
14 Unscrew the three nuts securing the
regulator assembly to the door (see illustration).
15 Lower the assembly down to the bollom

18.19 Carefully prise the rear door window
aperture weatherstrip upwards and
remove it from the door

18.15 Lower the regulator assembly and
disconnect the motor wiring connector
of the door and disconnect the motor wiring
connector (see illustration).
16 Manipulate the complete regulator
assembly out through the aperture in the door
(see Illustration).
Refitting
17 Refilling is a reversal of removal, bearing
in mind the following points:
a) Attach the window glass to the regulator
as described previously, before tightening
the regulator retaining nuts.
b) Check the operation of the window
mechanism before refitting the door inner
trim panel.
c) Refit the door Inner trim panel and plastic
sheetss described in Section 14.

18.25 Lower the glass to the bottom of the
guide channels, and pull the rear channel
out of the door aperture

18.16 Manipulate the regulatOf"' essemtJt,
out through the door aperture

Rear window glass
Removal
18 Remove the d()()( inner trim panel and
plastic sealing sheet, as described in Section
19 Carefully prise the lower window apart..
outer weatherstrip upwards from its location.
remove it from the door frame (see ~
20 Operate the window regulator mechanI
to move the glass to the fully closed posltJc
21 Undo the two retaining bolts and reme
the window glass lower rear guide cha
(see illustrations 16.4Oa and 16.4Ob).
22 Opernte the window regulator mectw..
such that the glass-to-regulator retaining
accessible through the door aperture.
23 Support the glass, then unclip the p
fastener that secures the window glass to
regulator mechanism. To do this, pull
strap at the base 01 the fastener doWrlWS1
This will release the fastener from its retail"
peg (see Illustrations 18.3a and 18.3b)
24 With the plastic fastener relea
disengage the regulator mechanism from
hole at the base 01 the window glass.
25 loWE!( the glass to the bottom of the 9"
channels, and pull the rear channel out of
door aperture (see Illustration).
26 Move the glass rearwards to diseng
the plastic slider from the front guide chaN'
then pull the front channel out of the 0:
aperture (see illustrations).
27 Lift the glass upwards at the rear
remove it from the outside of the door '"'
(see Illustration) .

•
18.2&1 Move the glass rearwards to
disengage the plastic slider (arrowed) from
the front guide channel ...

18.26b ... then pull the front channel out
of the door aperture

18.27 urt the glass upwards at the rear ..
remove it from the outside of the door

•
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18.36 Unscrew the four nuts (arrowed)
securing the rear window regulator
essembly to the door

Refitting

...

2B Locate the glass in the door and relit the
front guide channel.
29 Engage the plastic slider with the front
guide channel and push the glass forwards
until the slider Is heard to engage with the
channel.
30 locate the rear guide channel over the
glass and push the channel down Into its
location in the door aperture.
31 Engage the regulatOl' mechanism with the
hole at the base of the glass, then reach up
behind and reconnect the plastic lastener.
32 Refit the window aperture outer
weatherstrip.
33 Check the operation of the glass and
regulator then refit the door inner trim panel
and plastic sheet as described in Section 14.

•

18.37 Disengage the regulator shaft. then
manipulate the regulator assembly out
through the door aperture
37 Disengage the regulator shaft from the
dOQ(, then lower the assembly and manipulate it
out through the door aperture (see Illustration).

Refitting
38 Refitting Is a reversal of removal, bearing
in mind the following points:
a) Attach the window glass to the regulator

as describecf previously. before tightening
the regulator retaining nuts.
operation of the window
mechanism before refitting the door inner
trim panel.
c) Refit the door inner trim panel and plastic
sheet as described in Section 14.
b) Check the

19 Side window glassremoval and refitting

.......

These areas of glass are secured by the
tight fit of the weatherstrip In the body
aperture, and are bonded In position with a
special adhesive. Rooewal of such fixed glass
is a difficult. messy and tlme-consuming task.
which Is considered beyond the scope of the
home mechanic. It is diffIcult, unless one has
plenty of practice, to obtain a secure,
waterproof lit. Furthermore. the task carries a
hIgh ri5l< 01 breakage; this applies especially
to the laminated glass windscreen. In view of
this. owners are strongly advised to have this
sort 01 work carried out by one 01 the many
specialist windscreen fttters.
For those possessing the necessary skills
and equipment to carry out this task, some
preliminary removal of the vehicle Interior trim
and associated componoots is necessary. as
follows, relerring to the procedures contained
in the Sections and Chapters indicated.

Windscreen
a) Remove both wiper arms (Chapter 12).
b) Remove the windscreen scuttle grille
panel (Section 22 of this Chapter).
c) Remove the front pillar trim on both sides
(Section 25 of this Chapter).
d) Remove tha sun visors.

Tailgate window glass
a) Remove the tailgate trim panel
(Section 25 of this Chapter).

Rear window regulator

Removal

20 Windscreen and tailgate
glass - general information

Removal

34 Separate the window glass from the
regulator mechanism. as described In
paragraphs 18 and 22 to 24.
35 Fully raise the window glass. and secure
the glass in position using suitable tape. or by
wedging the glass in position using fags
between the glass and the edge of the door ensure that the glass cannot drop into the
door. Alternatively. 11ft the glass panel out
through the window aperture.
36 Unscrew the lou- nuts securing the regulator
assembly to the door (see iDustration).

1 Prise off the trim cover and undo the two
bolts securing the locking catch to the body.
2 Undo the upper and lower retaining screws
and lift off the outer trim over the window
hinges (see Illustrations).
3 With an assistant supporting the window
glass, undo the hinge retaining boits and
withdraw the glass from the window aperture
(see illustration).

19.2a Undo the upper and lower retaining
screws ...

19.2b ... and lift off the outer trim over the
side window hinges

Refitting
4 Refitting Is a reversal of removal.

21 Sunroof - general informatioo

1 Due to the complexity 01 the sunroof
mechanism, considerable expertise Is needed
to repair. renew or adjust the sunroof
components successfully. Removal of the roof
first requires the headlining to be removed,
which is a complex and tedious operation,
and not a task to be undertaken lightly.

19.3 Undo the hInge retaining bolts
(arrowed) and withdraw the glass from the
window aperture
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21.38 Carefully prise the overhead console
from Its location ...

21.3b , .. to gain access to tile sunroof
motor spindle (arrowed)

22.3 Undo the windscreen scuttte pa,*
centre and outer retaining screws, ..

Therefore, any problems with the sunroof
should be referred to a Fiat deal&!".
2 II the sunroof motor fails to operate, first
check the relevant fuse. If the fault cannot be
traced and rectified, the sunroof can be
opened and closed manually, using the
special crank handle supplied In the vehicle
toolkit to tum the motor spindle.
3 To gain access to the motor spindle, enwre
that the Ignition key Is in the 'oN' position,
then carefully prise the overhead console from
its location. Engage the crank handle with the
spindle, and tum the handle to open or close
the sunroof (see Illustrations).
4 Once the roof Is closed, remove the crank
handle, and cUp the ovemead console back
into place.

away from the surface. Due to the high risk of
damage to the vehicle paintwork during this
operation, it is recommended that this task
should be entrusted 10 a Fiat dealer.

and do not attempt to test any airbag
system components. Note that the airbag
Is triggered if the mechanism is supplied
with an electrical current (including vIa.,.,
ohmmeter), or if the assembly is subject-.d
to e temperature of greater than fOO·C.

23

Seatsremoval and refitting

$
"

Front seat
Waming: Certain models are
,
equipped with side e/rbags buIlt
•
into the outer sides of the front
seats. Refer to Chapter f2 for
the precautions whkh should be observed
when dealing with an alrbag system. Do
not tamper with the airbag unit In any way,

A

22 Body exterior fittings removal and refitting
Windscreen scuttle grille panel
1 Open and support the bonnet.
2 Remove the windscreen wiper arms as
described In Chapter 12.
3 Undo the centre retaining screw and the
two outer screws securing the panel to the
scuttle (see illustration).
4 Release the end Of weatherstrip from its
location at each Side of the panel (see
illustration).
5 Lift the panel up at the front then move it
forward to disengage the rear locating clips
(see illustration).
6 Refitting Is a rev&fS81 of removal.

Wheel arch liners
7 The wheel arch IInets are secured by selftapping screws and removal is self-evident and
straightforward. Multiple liner panels are used
which overlap each other at their edges. In some
instances II may be necessary to move aside
ad}olnlllQ panels fO( access to a specffic panel.

Body trim strips and badges
8 The various body trim strips and badges
are held in position with a special adhesive
tape. Removal requires the trimlbadge to be
heated, to soften the adhesive, and then cut

23.3 Front seat rail front securing bolt
(arrowed) ...

Removal

1 On models with side airbags in the Ire.
seats, de·activate the airbag system.
described In Chaplet 12, before attempting
remove the seat.
2 The front seats rails are secured 10
fIoorpan by four bolts.
3 Slide the seal towards the rear of the car
galn access 10 the two bolts at the front , tr
slacken and remove them (see iIIustrationl
4 Slide the seat tutly forwards and remove
two rearmost botts (see illustration). W

•II

•
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23.78 Undo the retaining bolt and lift up
the rear seat back centre hinge lockIng

23.7b ... then disengage the seat pivot
from the centre mounting

23.8 Undo the two side hinge securing
bolts and remove the seat back from the

cover ...

...

ca'

applicable, disconnect the airbag, and/or seat

"eater wiring connectors, then remove the
seat from the car

24 Seat belt components -

removal and refitting

Refitting
5 Refitting is a reversal of removal.

Rear seat back
Removal

Note: Record the positions of the washers and
spacers on the seat belt anchors, and ensure
they are refitted in their original positions.

IS Raise the seat cushion and tilt it fully

Front seat belt

forward. Release the seat back from its
locking catches and tip it forward sllghlly.

Wamlng; On certain models, the
,
front seat belt Inertia reels are
•
equipped with a pyrotechnic
pretensJoner mechanism. Refer
to the airbag system precautions
contained /n Chapter 12 which apply
equally to tha seat bait pretansionars. Do
not tamper with tha Inertia real
pretensioner unit In any way, end do not
attempt to test tha unit.

7 On models with split rear seat backs, undo
the retaining bolt and lift up the centre hinge
locking cover. Disengage the seal pivot from
!he centre mounting (see Illustrations).
8 Undo the two bolts securing the side hinges
\0 the body and remove the seat back from
the car (see illustration).

Refitting

A

8 Refitting is a reversal of removal.

Removal - 3-door models

Rear seat cushion

1 De-activate the alrbag system (which will
also de-activate the pyrotechnic pretensioner
mechanism. where fitted), as described in
Chapter 12, before attempting to remove the
seatbelt.
2 Remove the side tnm panel as described in
Section 25.
3 Uft up the trim cap over the seat belt upper
anchor nut. Undo the upper anchor nut and
release the seat belt from the height adjuster
(see illustration).

Removal
10 Raise the seal cushion and titt it fully
forward.
11 Undo the bolls securing the hinged
brackets 10 the lloorpan, then lift out the
cushion (see illustration).

Refitting
12 Refitting is a reversal of removal.

4 Undo the inertia reel retaining bolt and
withdraw the irlBrtia reel from the centre pillar
(see illustration) . Where applicable,
disconnect the pretensioner wiring cooneclor
and remove the seat bett assembly from the
OM.

Removal - 5-door models
5 De-activate the airbag system (which will
also de-activate the pyrotechnic pretensioner
mechanism, where fitted), as described in
Chapter 12, before attempting to remove the
seatbelt.
6 Remove the centre pillar trim panels as
described in Section 25.
7 Extract the retaining clip and remove the
seat belt upper guide pin from the centre
pillar.
Undo the inertia reel retaining bolt and
withdraw the Inertia reel from the centre plUar.
INhere applicable, discoonect the pretensiooer
wiring connector and remove the seat belt
assembly from the car.

a

Refitting
9 Refitting is a reversal of removal, ensuring
tha t all mounting bolts are tightened to the
specified torque.

Front seat belt stalk
Removal
10 Unscrew the anchor bolt and withdraw
the stalk assembly from the side of the seat.

,
23.11 Rear seat cushion hinged bracket
retaining bolt (arrowed)

24.3 Front seat belt upper anchor nut
(arrowed)

24.4 Front seat belt inertia reel retaining
bolt (arrowed)
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24.17 Rear seat beN inertie reei retaining
boN (arrowed) - 3·door modeis

Refitting
11 Refit the stalk and tighten the anchor bolt
to the specified torque.

Rear seat belt and buckles
Removal - 3·door models

Rear seat beN upper anchor bolt
(arrowed) , ..
16 Withdraw the seat belt through the
incision in the loudspeaker housing.
17 Undo the inertia reel retaining bolt and
remove the seat belt assembly from Ihe car
(see illustration).
18 Undo the seat belt buckle anchor bolt(s)
and remove the relevant seat belt buckles.

12 Remove the parcel shelf from the luggage

Removal - 5·door models

compartment.

19 Remove the parcel shelf from the luggage

13 Raise the seat cushion and lilt it fully
forward.
14 Remove the rear loudspeaker from the
parcel shelf support as described in Chap·
ter 12.
15 Lift up the trim caps and undo the seat
belt upper and lower anchOf bolts.

compartment.
20 Raise the seat cushion and tilt it fully
forward.
21 Where fitled , disconnect the wiring
connector, undo the retaining screws and
remove the audio ampliflerlloudspeaker unit
from the luggage compartment.

24.22b ... and lower anchor bolt
(arrowed) - 5-door models

22 lift up the Irim caps and undo the
belt upper and lower anchor bolts (...
Illustrations).
23 Withdraw the seat bell through tr
incision in the parcel shelf support.
24 When! applicable, undo the retaining boll
and remove the audio amplifier/loudspeak
unit mounting bracket from around the 1....-:
reel (see Illustration).
25 Undo the inertia reel retaining bolt
remove the seat beH assembly from the
(sea Illustration).
26 Undo the seat beH buckle anchor boI1
and remove the relevant seat belt buck
(sea fIIustration).

Refrtting
27 Refitting is a reversal of removal, bI
tighten the seat belt anchor bolts to tI
specified torque.

25 Interior trim panelsremoval and refitting

General

24,24 Undo the bolts and remove the
audio amplifierlloudspeaker unit mounting
bracket - 5-door models

24.25 Rear seat beN Inertia real retaining
bolt (arrowed) - 5·door models

1 The interIor trim panels are secured by
combination of metal and plastic clips 8
screws. When releasing certain types
securing clips, a suitable forked tool will pro
invaluable to avoid damage to the panel
clips. A degree of force will be necessary
pull some of the panels from their locatio!
especially where numerous internal retal",
clips are used. Be prepared lor some of
plastic clips to break when their relevant p8I'"
is being removed.

Door inner trim panels
2 Refer to Section 14.

Tailgate inner trim panel

24.26 Rear seat belt buckle anchor bolts
(arrowed) - 5·door models

25.3 Undo the retaining screws securing the
lower edge of the tailgate Inner trim panel

3 Undo the retaining screws securing b
lower edge of the panel to the tailgate (...
illustration).
4 Starting at the lower rear corner, pull 11
panel downwards to release the secun

#
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25.4 Pull the panel downwards to releaM
the securing clips, then remove the panel
from the tailgate
clips, then remove the panel from the tailgate
(see illustration).
5 To refit the panel, locale it In position,
ensuring that the retaining clips engage, and
secure with the lower retaining screws.

......

Sill trim panels
6 Undo the retaining screws al eaCh end of
the panel (seo illustrations) .
7 Carefully plJll the panel away from the 511110
release the securing clips (see illustration).

8 To refit the panel, locate it in position,
ensuring that the retaining clips engage, and
secure with the two screws.

Front pillar trim panels

25.6a Undo the retaining screw at the
front ...

25.6b ... and rear of the sill trim panel

and spacers on the upper anchor bolt to
ensure correct refitting.
14 using a small screwdriver. carefully prise
off the seat belt height adjuster knob.
15 Undo the screw securing the side trim
panel to the base of the centre pillar trim panel
(see illustration).
16 Carefully pull the centre pillar trim panel
and the upper part of the side trim panel away
Irom the pillar to release the securing clips.
17 Disengage the centre pillar trim from the
side trim panel and remove the trim.
18 Refrtting Is a revers.al of removal, ensuring
that all retaining clips are fully engaged. Refrt
the seat belt upper anchor bolt with the
washers and spacers correctly positioned as

noted during removal. Tighten the upper
anchor bolt to the specified torque.

5·door models
19 Remove the sill trim panel as described
previously.
20 Locally remove the front and rear door
weatherstrip from the edges of the centre
pillar.
21 Undo the screw securing the side trim
panel to the base of the centre pillar trim panel
(see Illustration).
22 lift up the trim cap over the seat belt
upper anchor bolt. Undo the upper anchor
boll and release the seat belt from the height
adjuster (see Illustration). Record the

9 locally remove the fronl door weatherstrip
from the edge of the panel.
10 Carefully pull the panel away from the
pillar to release the securing clips (see

illustration).
11 Refitting Is a reversal of removal, ensuring
the weatherstrip is correctly seated.

Centre pillar trim panels
3·door models

...

•

ol

......
......

12 Locally
remove
the
front
door
weatherstrip from the edge of the centre pillar.
13 Uft up the trim cap over the seat bett
upper anchor bolt. Undo the upper anchor
bolt and release the seat bell from the height
adjuster. Record the positions of the washers

25.15 Undo the screw securing the side
trim panel to the centre pillar trim panel3-door models

25.7 Carefully pull the panel away from the
sill to release the securing clips

25.10 Carefully pull the front pillar trim
panel away from the pillar to release the
securing clips

25.21 Undo the screw securing the side
trim panel to the base of the centre pillar
trim panel- 5-door models

25.22 Undo the front seat belt upper
anchor bolt ...
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•
25.23 ... and lower anchor bolt - 5-door
models

25.24 Carefully prise off the seat belt
height adjuster knob - 5-door models

25.25 Undo the retaining screw at the
base of the centre pillar trim panel upper
section - 5-door models

positions of the washers and spacers on the
upper anchor bolt to ensure correct refitting.
23 Similarly, undo the seat belt lower anchor
bolt, recording the positions of the washers
and spacers (see illustration).
24 Using a small screwdriver, carefully prise
off the seat belt height adjuster knob (see
illustration).
25 Undo the retaining screw at the base of
the centre pillar trim panel upper section (see
illustration).
26 Carefully pull the panel away from the
pillar to release the securing clips (see
ittustration).
27 Separate the upper section of the panel
from the lower section and disengage the seat

belt (see illustration). Remove the two
sections of the panel from the car.
28 Refitting is a reversal of removal, ensuring
that all retaining clips are fully engaged. Refit
the seat belt anchor bolts with the washers
and spacers correctly positioned as noted
during removal. Tighten the anchor bolts to
the specified torque.

29 Remove the sill trim panel as described
previously.
30 Locally
remove
the
front
door
weatherstrip from the edge of the centre pillar.
31 Remove the rear seat cushion and seat
back as described in Section 23.

32 Undo the bolt securing the front seat bet!
lower anchor rail to the base of the sill (see
illustration). Slide the seat belt off the anchor
rail then disengage the anchor rail rear
mounting.
33 Undo the rear seat belt lower anchor bolt
(see illustration). Record the positions of the
washers and spacers on the lower anchor boll
to ensure correct refitting.
34 Undo the screw securing the side trim
panel to the base of the centre pillar trim panel35 Carefully pull the panel away from the
body to release the securing clips (see
illustration).
36 Slide the seat belt out through the incisi()l'l
in the panel (see illustration).

25.26 Carefully pull the panel away from
the pillar to release the securing clips5-door models

25.27 Separate the upper section of the
panel from the lower section and
disengage the seat belt - 5-door models

25.32 Undo the bolt securing the front
seat belt lower anchor rail to the base of
the sill - 3-d oar models

25.33 Undo the rear seat belt lower anchor
bolt (arrowed) - 3-door models

25.35 Carefully pull the side trim panet
away from the body to release the
securing clips - 3-door models

25.36 Slide the seat belt out through the
incision in the panel - 3-door models

Side trim panels
3-door models

•

,

•
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25.42 Undo the screws securing the side
trim panel to the silt in the rear door
aperture - 5·door models

25.43 Undo the screw securing the upper
comer of the panel above the wheel arch 5·door models

25.50 Parcel shelf support side retaining
screw (arrowed) - 3-door moc:MHs

37 Refitting Is a reversal of removal, ensuring
that all retaining clips are fully engaged. Refit
the seat bett anchor bolls with the washers

41 Undo the screw securing the lower front
comer of the side trim panel to the base of the
centre pillar trim panel.
42 Undo the two screws securing the upper
edge of the pane! to the sill in the rear door
aperture (see illustration).
43 Undo the screw securing the upper rear
corner of the panel to the body above the
inner wheel arch (see illustration).
44 Carefully pull the panel away from the
body to release the securing clips.
45 Refitting Is a reversal of removal,
ensuring that all retaining clips are fully
engaged.
Refit the rear seat belt
anchor bolt with the washers and spacers
COITectly positioned as noted during removal.

Tighten the anchor boll 10 the specified
torque .

and spacers correctry positioned as noted
during removal. Tighten the anchor bolls to
the specified tOfque.

5-door models

•

38 Remove the rear seat back as described
In Section 23.
39 locally remove the rear door weatherstrip
Irom the edge of the side trim panel.
40 Undo the rear seat belt lower anchor bolt.
Record the positions of the washers and
spacers on the lower anchor bolt to ensure
correct refitting.

25.518 Undo the screws .securing the
upper section of the parcel shelf support
to the inner wing ...

25.51b ... and the screw securing the
lower section In the luggage compartment

Parcel shelf supports
46 Remove the parcel shelf from the luggage
compartment.
47 Remove the side trim panel as described
previously.
48 Remove the rear loudspeaker as
described In Chapter 12.
49 Carefully prise the lUQ9age compartment
light from the base of the pa1Cel shelf support
arid disconnect the wiring connector.
50 On 3-door models, undo the screw
securing the parcel shelf support to the body
below the side window (see illustration).
51 Undo the screws securing the upper
section of the parcel shelf support to the inner
wing, and the screw securing the lower
section in the luggage compartment (see
illustrations).
52 Lift up the trim cap and undo the seat belt
upper anchor bolt. Record the positions of the
washers and spacers on the anchor bolt to
ensure correct refitting.
53 Carefully pull the support away from the
body to release the securing clips (see
Illustration).
54 Withdraw the seat bell through Ihe
incision in the loudspeaker housing, and
remove the support from the car (see
Illustration).
55 Refitting Is a revernal of removal, ensuring
that all retaining clips are fully engaged. Refit
the rear seat belt upper anchor bolt with the
washers and spacers COITecliy positioned as
noted during removal. Tighten the anchor bott
to the specified torque.

26 Centre console removal and refrtting
Removal
Manual transmission models
25.53 Carefully pun the support away from

the body to release the securing clips ..•

25.54 ... then withdraw the seat belt
through the incision in the loudspeaker
housing

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Carefully prise the base of the gear lever
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26.2a Carefully prise the base of the gear
lever boot from its location ...

26.2b ... then undo the screws (arrowed)
securing the console to the gear lever
housing - manual transmission models

boot from its location, then undo the two
screws securing the console to the gear lever
housing (see illustration s).
3 Carefully prise up the front edge of the
oddments tray to release the two retaining
clips (see illustration). Disengage the rear
edge of the oddments tray from the base of
the hand brake lever and remove the tray.
4 Undo the two retaining nuts located in the
oddments tray aperture (see illustration).
5 Lift out the ashtray from the rear of the
centre console.
6 Undo the retaining screw and remove the

ashtray surround Irom the console (see
illustrations).
7 Undo the nut, now exposed, securing the
rear olthe console to the floor (see illustration).
8 Pull up the handbrake lever as lar as it will

go.
9 Lift the console up at Ihe rear and
manipulate it over the handbrake lever.
10 Disconnect the wiring conneclors from
the console switches as applicable.
11 Feed the gear lever boot through the
console aperture and remove the console
Irom the car (see illustration).

26.3 Carefully prise up the front of the
oddments tray to release the two retaini ng
clips - manual transmission models

Automatic transmission
models
12 Disconnect the battery negative termina
(refer to Disconnecting the battery in t~
Reference Chapter).
13 Remove the selector lever cover from thI
gear selector lever assembly as described "
Chapter 78.
14 Undo the two screws securing t
console to the gear selector lever housiO\,
(see illustration).
15 Carefully prise up the lower edge of the

26.4 Undo the two retaining nuts
(arrowed) in the oddments tray aperturemanual transmission models

26.6a Undo the retaining screw
(arrowed) ...

26.6b ... and remove the ashtray
surround from the console - manual
transmission models

26.7 Undo the nut (arrowed) securing the
rear of the con sole to the floor - manual
transmission models

26.11 Feed the gear lever boot through the
aperture and remove the con sole - manual
tran smission models

26.14 Undo the screws (arrowed) securing
the console to the gear selector lever
housing - automatic transmission models

,

,
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26.15 Carefully prise up and remove the
coin holder from the console - automatlc
transmission models

26.16 Undo the two screws (arrowed) on
each side of the console - automatic
transmission models

coin holder and remove the holder from the
console (see illustration).
16 Undo the two retaining screws located on
each side of the console (see illustration).
17 Remove Ihe rear ashtray housing and
undo the console rear retaining nut as
described in paragraphs 5 to 7.
18 Lift the console from its location,
disconnect the wiring connectors from the
console switches as applicable, and remove
the console from the car (see Illustration).

automatic transmission models, refit Ihe
selector lever cover as described in Chaptar 78.

Refitting
19 Refitting is a reversal of removal. On

27 Facia panels removal and refitting

26.18 Lift the console from its location and
remove It from the car - automatic
transmission models

passenger's airbag is mounted in the
passenger's side of the facia. Make sure
thet the safety precautions given In
Chapter 12 ere fol/owed, to prellent
personal injury.

G/ovebox
Removal

Warning: All models are
equlp~ with en eirbag system.
The driller's alrbag is mounted
In the stflilring whesl centre pad
and, where fitted, the

1 Open the giovebox and use a smail
screwdriver to ptJsh the two plastic hinge plns
Inwards (see illustration).
2 With the hinge pins released, withdraw the
glovebox from the facia.

Refitting

•

3 Refitting is a reversal of removal .

Driver's side lower panel
Removal
4 Release the two plastic screws located at
the top of the panel, then lift the panel from
the facia.

--

27.1 Push the two plastic hinge pins
Inwards and remove the glovebox from the
facia

Refitting
5 Refitting Is a reversal of removal.

Steering column shrouds
27.6 Undo the four retaining scraws
(arrowed) and remove the lower stesring
column shroud

Removal
6 Undo the four retaining SCfewS and remove
the lower shroud from the underside of the
steering column (see illustration).
7 Remove the steering wheel as desCribed in
Chapter 10.
8 Undo the two screws securing the front of
the upper shroud to the steering column
switch assembly. Manipulate the shroud out
from under the instrument panel and remove
the shroud from the column (see
illustrations).

Refitting
9 Refitting Is a rev9fS81 of removal, referr1ng
to Chapter 10 for steering wheel refitting
procedures.

Instrument panel surround
27.8& Undo the two screws securing the
front of the upper shroud to the switch
assembly ...

27.8b •.. then manipulate the shroud out
from under the instrument panel

Removal
10 Undo the two lower retaining screws, one
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27.10 Undo the two instrument panel
surround lower retaining screws

lie<
22

Ce

",",

23

,.

27.148 Undo the retaining screws
securing the vent panels to the lower
centre panel ...

27.15 Undo the two lower centre panel
retaining screws (arrowed) located
beneath the ashtray

.

...
n

27.16 Carefully prise free the upper edge
of the panel to disengage the four
retaining clips

27.17 Disconnect the wiring connector,

on each side 01 the surround (see
illustration).
11 Undo the two upper screws in the centre
of the surround, then withdraw the surround
from the facia (see illustrations).

screws located beneath the ashtray (see
illustration).
16 Carefully prise free the upper edge of the
panel to disengage the four retaining clips
(see illustration).
17 Disconnect the wiring connector at the
rear of the panel, then withdraw the panel
Irom the lacia (see illustration).

Refitting
12 Refitting is a reversal of removal.

Lower centre panel
Removal
13 Remove the centre console as described
in Section 26.
14 Undo the retaining screws securing the
vent panels to the lower centre panel. Withdraw
the panels from their location to disengage the
rear retaining clips (see illustrations).
15 Undo the two lower centre panel retaining

then withdraw the panel from the facia

27.20 Undo the two lower screws
(arrowed) securing the centre switch panel
to the facia
the upper retaining tags, disconnect the
wiring connectors and remove the panel (see
illustration).

Refitting
18 Refitting is a reversal 01 removal.

Centre switch panel
Removal
19 Remove the lower centre panel as
described previously.
20 Undo the two lower screws securing the
switch panel to the facia (see illustration).
21 lower the panel from its location to free

27.21 Lower the panel to free the upper
retaining tags, then disconnect the wiring
connectors

...
a
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27..26 Undo the four screws (arrowed) In
the rad lofcassette player aperture and
remove the centre vent panel

27.34 Uft up the locking catch and
disconnect the wiring connector from the
body computer

(refer to Disconnecting the battery In the
Reference Chapter).

30 Remove all the facia panels described
pteviously In this Section.
31 Remove the steering column as described
in Chapter 10.
32 Remove the instrument panel as
described in Chapter 12.
33 Where fitted, remove the passenger's
airbag as described in Chapter 12.
34 Lift up the locking catch and disconnect
the wiring connector from the body computer
(see illustration).

35 Undo the three bolts and release the
fuse/relay bo)( from the facia (see
illustration).
36 Carefully prise out the retaining bolt
access covers from the top of the facia at the
centre, and on each side (see Illustration).
37 Undo the three bolts now aCCessible.
securing the upper edge of the facia to the
body (see Illustration).
38 Prise out the lower retaining bolt access
cover on the passenger's side (see
illustration).
39 Undo the bolts securing the lower part of
the facia to the body (see illustrations).
40 Carefully pull the whole facia moulding

Removal
28 Disconnect the battery negative terminal

27.35 Undo the three bolts (arrowed) and
release the fuse/ relay box

27.36 Carefully prise out the retaining bolt
access covers from the top of the facia

27.37 Undo the three botts securing the

27.38 Prise out the lower retaining bott
access cover on the passenger's side

27.398 Undo the facia centre botts
(arrowed) .. .

27.25 Undo the two screws (arTOwed) in

the centre switch panel aperture

Refitting
22 Refitting is a revefSaJ of removal.

Centre vent panel
Removal
23 Remove the radio/casselle player as
described in Chapter 12.
24 Remove the centre switch panel as
described previously.
25 Undo the two retainirlQ screws located in

the centre switch panel aperture (see
Illustration).
26 Undo the lour retaining screws located in
the radio/cassette player aperture and remove
the centre vent panel from the facia (aee
illustration).

29 Remove the front pillar trim panels on
both sides as described in Section 25.

Refitting
Z1 Refitting is a reversal of removal.

Complete facia assembly
Note: This is an involved operation entailing
the removal of numerous components and
assemblies, and the disconnection of a
multitude of wiring connectors. Make notes on
the location of all disconnected wiring. or
attach labels to the connectors, to avoid
confusion when refitting.

••

upper edge of the facia to the body
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28 Witter towbar installation

Caution: On certain Punta models, It may
be necessary to rrt additional stnmgthening
braces (supplied as a kit by Ftat dealers) to
the rear chassis members before
installation of the towbar. Consun a Flat
dealer for further information and, where
applicable, ensure that the stnmgthenlng
braces are rrtted In accordance with the
27.39b ••• the aide bott (alTowed) on the
passenger's side .••

27.39c .•. and driver's side (arrowed) ...

manufacturer's ins tructions before
proceeding with the towbar installation.

General information

27.39d .•• and the lower bolt (alTOwed) o n
each side

away from the bulkhead slightly (see
illustrat ion). Label all remaining wiring

connectors to aid correct refitting laler, then
disconnect them. Check that nothing remains
connected between the facia and bulkhead
then draw the facia moulding away and
remove it from the car.

Refitting
41 Aefitting Is a reversal of removal, noting
the following points:
a) Reinstate al/ electrical connections

according to the labels made during

27.40 Carefully pull the fac ia m oulding
away fro m the bulkhead

remove/and ensure that cables are
secured in their clips, using the original

routing.
b) Rafer to the Chapters indicated and refit
all components disturbed during the

removal process.
c) On completion, reconnect the battery
negative terminal and check the operation
of all controls. gauges and instruments
disturbed during the removal process.
including the hea ting/air conditioning
sys tem.

1 Although
the following information
specifically depicts the fitting of a Willer
tow bar. the procedures can be used as a
gen8l'al guide for other towbar types.
2 Prior to starting. read through the entire
procedure to familiarise yourself with the woriI
Involved and ensure that alt necessary tools
and equipment are available.
3 On completion of the Installation, refer to
Chapter 12 for towbar electrical socket
installation and wiring connection details.
4 Refer to Dimensions and weights In the
Reference Chapter for maximum towing
weights and trailer nose weight which must be
strictly Observed.

Materials
5 Unpack the towbar and check that all the
following parts are contained in the kit (sae
illustration). The illustration shows the
component arrangement wheo a fixed towbao
is being used. If the optional detachable towball
Is to be used, items 5. 6, 7,8 and 12 will not be
required. The installation procedures contained
In this Section cover both towbaIl types.
1) Cross-bar.
2) Left-hand sidearm.
3)
4)

5)
6)

7)
8)

9)
10)
II)
12)

Right-hand sidearm.
captive straps (2).
Neck - for use with fixed towball.
Spacing busheS (2) - for use with rlJ(ed
towbaJl.
MI2 x 90x 1.75 mm bolts (2)- for use
with fixed towball.
Disc spring washers (2) - for use with
fixed towball.
M8 x 40 x 1.25 mm bolts (2). nuts (2),
/OCkwashers (4) and flat washers (4).
MI2 x 35 x 1.75 mm bolts (4), nuts (2).
lockwashers (4) and flat washers (2).
MIOx 30x 1.5 mm bolts (2). nuts (2),
lockwashers (2) and flat washers (4).
M16 x SOx 2.0 mm bolts (2). nu ts (2)
and /ockwashers (2) - for use with fixed
towbaJl.

Towbar installation
Note: Refer to illustration 28.5 for details of
the componen ts and mounting points
described in the following procedure,
28.5 Towber component and attachment details (see text for item description)

S Chock the front wheels then jack up the
rear of the car and securely support it 00 axle

,.

Bodywork and fittings 11- 27

28.7 Undo the screws securing the rear
bumper lower mo untings to the brackets
on the underbody

28.11 Mart.; the chassis side rail 35.0 mm
forward from the centre of the forwardmost mounting hole

28.128 Drill a pilot hole at the position
mart.;ed, then enlarge the ho le using a
conical hole cutter ...

28.12b ... until It Is possible to insert the
captive strap

28.12c ... Feed the strap through the
chassis side rail, allo wing the mounting
stud to protrude through the existing hole

28.13a l ocate the left-hand sldeann in
posftion .•.

stands (see Jacking Bnd Vehicle Support).
Remove the rear roadwheels.
7 Undo the screws securing the rear burnpel'
lower mountings to the brackets on the
vehicle underbody (see Illustration).
8 Release the exhaust rear silencer from the
rubber mounting, then undo the retaining bolt
and remove the rubber mounting support
bracket from the chassis side rail.
9 Undo the remaining bolts and remove the
exhaust system rear heat shield.
10 Prise out the plastic blanking plugs from
the holes in the chassis side rails at position 9.
11 Working on the left-hand side, make a
mark on the chassis side rail 35.0 mm lotWard
(towards the front 01 the car) from the
centre of the forward-most mounting hOle at
position 9 (see lIIustration).
12 Drill a pilot hole at the position marked,

then enlarge the hole using a conical hole
cutter unlit it Is possible to insert the captive
strap (4). Feed the strap through the hole and
into the chassis side rail, allowing the
mounting stud to protrude through the
rearmost existing hole (see illustration s).
13 With the Captive strap in place, locate the
left-hand sidearm (2) In position, followed by
the previously removed exhaust heat shield
and exhaust mounting support bracket (see
illustrations). Secure Ihe assembly wllh Ihe
bolt, nUl, flal washers and lockwashers (9),
tightened finger tight only at this stage.
14 Repeat paragraphs 11 and 12 on the righthand side of the car, then place the remaining
captive strap (4) In position. Frt the right-hand
sidearm (3) and secure the sidearm With the
bolt, nut, flat washers and lockwashers (9),
tightened finger tight only at this stage.

28.13c ... and exhaust mounting support
bracket

28.15a Engage the cross-bar with the two
sideanns . . .

15 Engage the cross-bar (1) with the two
sidearms, and loosely attach the two upper
mountings with the bolts, nuts, flat washers
and lockwashers (11) (see illustrations). Note

28.13b •• , followed by the previously
ramoved exhaust heat shield ...

28.150 ... and attach the upper
mountings (arrowed) with the bolts, nuts,
flat wa shers and lockwashers
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28.16 Attach the cross-bar to the rearmost
holes in the sidearms using the bolts and
lockwashers

28.17a If the fixed towball is to be used,
locate the two spacing bushes between
the mounting flanges In the cross-bar

28.17b Attach the towball neck to the
cross-bar and secure with the bolts and
disc spring washers

that on 3-door models it will be necessary to
cut off the left-hand inner mounting flange
from the bumper to provide clearance for the
lowbar electrical socket mounting plate on the
cross-bar.
16 Loosely attach the cross-bar (1) to the
rearmost holes in the left-hand and right-hand
sidearms (2 and 3). using the bolts and
lockwashers (1 0) (see iIIustratton).
17 If the standard fixed towball arrangement
is to be used, locate the two spacing
bushes (6) between the mounting flanges in
the cross-bar (1) (see illustration). Attach the
tow ball neck (5) to the cross-bar and secure

with the bolts (7) and disc spring washers (8)
(see illustration). Tighten the bolts to the
torque setting given in the Specifications at
the start of this Chapter.
18 If the optional detachable towball is being
fitted, position the towball receptor unit
between the mounting flanges in the crossbar (1). Insert the two bolts supplied with the
kit through the mounting hotes, piace the
safety chain plate in position and secure the
assembly with the two Nyloc nuts (see
illustrations). Tighten the nuts to the torque
setting given in the Specifications at the start
of this Chapter.

19 Using the fOlWard-most mounting boll
holes in the cross-bar (1) as a guide, drill a
12.5 mm diameter hole through the bumper
mounting bracket on each side (see
illustration). Fit the remaining mounting
bolts (10), with a flat washer under the bolt head
and secure with the nuts and 10ckwash9f""
moderately tighteoed (see illustration).
20 Check the fit and alignment of the towt.
components, then tighten all mountings ano
attachments to the torque settings given "
the Specifications at the start of this Chapter
21 On completion, re-attach the exhaust
rear silencer to the rubber mounting and
refit the bumper lower mounting screws. Ref"
the road wheels and lower the car to t
ground.

Towball attachment
Fixed towball type

28.18a If the detachable towball is being
fitted, position the receptor unit in the
cross-bar, fit the bolts and safety chain
plate ...

28.18b ... then secure the assembly with
the two Nyfoc nuts

28.19a Drill a 12.5 mm diameter hole
through the bumper mounting brackets
each side ...

28.19b ... fit the mounting bolts with a flat
washer under the bott head and secure
with the nuts and lockwashers

Note: To avoid obscuring the number plat.
the towball should be removed when nOI
use.
22 Position the tow ball on the towball ned
flange and Insert the two retaining bolts (12
Fit the lockwashers and retaining nuts ana
tighten the nuts to the torque settings given In
the Specifications at the start of this Chapt91
(see illustration).

Detachable towball type
23 Insert the locking handle into the towba

28.22 Secure the fixed towball to the
towbar neck flange with the two bolts nuts
and lockwashers
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-"
H44590
28.23 To fit the detachable towball, Insert the locking handle (2) into the receptor
unit (1) with the plvot cut-out portion upwards

receptor unit with the cut-oul portion of the
pivot facing upwards (see illustration).
24 Hold the locking handle as described and
insert the towball neck into the receptor unit
wi th the towbail facing downwards (see
illustration).
25 Rolate the towbalt neck anti-clockwise
through 180·, then pivot the locking handle

,.
/I.

..

upwards until the spring-loaded ca tch
engages with the peg on the towbail neck
(see illustrations).
26 Removal of the towball neck and handle is
a reverse of the attachment procedure. After
removal, store the components in the bag
provided and cover the aperture In the
receptor unit with the weather cover.

3
H44591

28.24 Hold the locking handle and Insert
the towbaU neck (3) Into the receptor unit
with the towball facing downwards

H44593

28.258 Rotate the towball neck anti-clockwise through 180° .. .

28.25b ... then pivot the locking handle upwards until the catch
engages with the towball neck peg
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12-2 Body electrical systems

1 General information and
precautions
The electrical system is of 12 volt negative
earth type. Power for the lights and aU
electrical accessories Is supplied by a leadacid type battery, which is charged by the
altemator.
This Chapter covers repair and service
procedures for the various electrical
components not associated with the engine.
Information on the battery, alternator and
starter motor can be found in Chapter SA.
It should be noted that, prior to working on
any component In the electrical system, the
battery negative terminal should first be
disconnected, to prevent the possibility of
electrical short-circuits and/or fires (refer to
reler to Disconnecting the battery in the
Reference Chapter).
Warning: Before carrying out
,
any work on the electrical
•
system, read through the
precautions gfven In 'Safety
first!' at the beginning of this manual, and
In Chapter SA.
Warning: Cerlain models are
equipped with an airbag system
~ and may also have pyrotechnic
seat belt pretensioners. When
working on the electrical system, refer to
the precautions given in Section 19, to
avoid the possibility of personal injury.

A
A,

2 Electrical fault finding general information
Nota: Refer to the precautions given In 'Ssfety
first!' and in Section I of this Chapter before
starting work. The following tests relate to
testing of the main electrical circuits, and
should not be used to test delicate electronic
circuits (such 85 engme management systems
and anti-loCk braking systems), particularly
where an electronic control unit is used.

General
1 A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses, fusible links or circuit breakers
related to that component, and the wiring and
connectors which link the compooent to both
the battery and the chassis. To help to
pinpoint a problem In an electrical circuit,
wiring diagrams are included at the 6fld of this
Chapter.
2 Before attempting to diagnose an electrical
fault, first study the appropriate wiring
diagram, to ob tain a more complete
understanding of the components included In
the particular circuit concerned. The possible
sources of a fault can be narrowed down by
noting whether other components related to
the circuit are operating properly. If several

components or circuits fail at one time, the
problem is likely to be related to a shared fuse
or earth connection.
3 Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a faulty earth connection, a
blown fuse, a melted fusible link. or a faulty
relay (refer to Section 3 for details of testing
relays). VisuaUy inspect the condition of aU
fuses, wires and connections in a problem
circuit before testing the components. Use
the wiring diagrams to determine which
terminal connections will need to be checked,
in order to pinpoint the trouble-spot.
4 The basic tools required for electrical faultfinding include a circuit tester or voltmeter (a
12 volt bulb with a set of test leads can also
be used for certain tests): a self-powered test
light (sometimes known as a continuity tester):
an ohmmeter (to measure resistance): a
battery and set of test leads; and a Jumper
wire, preferably with a circuit breaker or fuse
incorporated. which can be used to bypass
suspect wires or electrical components.
Before attempting to locate a problem with
test instruments, use the wiring diagram to
determine where to make the connections.
5 To find the source of an Intermittent wiring
fault (usually due to a poor or dirty
connection, or damaged wiring Insulation). a
wiggle test can be performed on the wiring.
This involves wiggling the wiring by hand, to
see if the fault occurs as the wiring Is moved.
It should be possible to narrow down the
source of the lault to a particular section of
wiring. This method of testing can be used in
conjunction with any of the tests described In
the following SUb-Sections.
6 Apart from problems due to poor
connections, two basic types 01 fault can
occur in an electrical circuit - open-circuit or
short-circuit.
7 Open-circuit faults are caused by a break
somewhere in the circuit, which prevents
current from flowing. An open-circult fault will
prevent a component from working, but will
not cause the relevant circuit fuse to blow.
8 Short-circuit faults are normally caused by
a breakdown in wiring insulation, which allows
a feed wire to touch either another wire, or an
earthed component such as the bodyshell.
This allows the current flowing in the circuit to
'escape' along an alternative route, usually to
earth. As the circuit does not now follow its
original complete path, it is known as a 'short'
circuit. A short-circuit fault will normally cause
the relevant circuit fuse to blow.

Finding an open-circuit
9 To check for an open-circuit, connect one
lead of a circui t tester or voltmeter to either
the negative battery terminal or a known good
earth.
10 Connect the other lead to a connector in
the circuit being tested, pl'"eferably nearest to
the battery or fuse.
11 Switch on the circuit, bearing In mind that
some circuits are live only when the ignition

switch is moved to a particular position.
12 If voltage is present (indicated either ~
the tester bulb lighting or a voltmeter reading
as applicable), this means that the section of
the circuit between the relevant connectoo
and the battery is problem-free.
13 Continue to check the remainder of the
circuit in the same fashion.
14 When a point Is reached at which no
voltage is present, the problem must lie
between that point and the previous test polf1l
with voltage. Most problems can be traced 1.0
a broken. corroded or loose connection.

Finding

a short-circuit

15 To check for a short-circuit, first
disconnect the load(s) from the circuit (loads
are the components which draw current frOlT'
a circuit, such as bulbS, motors, heating
elements, etc).
16 Remove the relevant fuse from the circul\.
and connect a circuit tester or voltmeter to the
fuse connections.
17 Switch on the circuit, bearing in mind thar
some circuits are live only when the ignitiOl'
switch is moved to a particular position.
18 If voltage is present (indicated either by
the tester bulb lighting or a voltmeter readl["IQ
as applicable), this means that there is
short -circuit.
19 If no voltage is present, but the fuse s
blows with the load(s) connected, thlA
indicates an internal fault in the load(s).

Finding an earth fault

•

20 The battery negative terminal
connected to 'earth' - the metal of tho
engine/transmission and the car body - aN
most systems are wired so that they onl
receive a positive feed, the current returnUlQ
via the metal of the car body. this means tM!
the component mounting and the body fClT"
part of that circuit. loose or corrodeo
mountings can therefore cause a range 01
electrical faults, ranging from total failure of a.
circuIt, to a puzzling partial fault. In partlculS!
lights may shine dimly (especlaUy wh~
another circuit sharing the same eanh point.
In operation), motors (eg wiper motors or the
radiator cooling fan motor) may run slowly
and the operation of one circuit may have ar
apparently-unrelated effect on another. No~
that on many vehicles, earth straps are useo
between certain components, such as tho_
engine/transmission and the body, usua!!
where there is no metal-to-metal contad
between components, due to flexible rubber
mountings, etc.
21 To check whether a component
properly earthed. disconnect the battery, ana
connect one lead of an ohmmeter to a kno .......
good earth point. Connect the other lead tc
the wire or earth connection beIng tested. The
resistance reading should be zero; If not.
check the connection as follows.
22 If an earth connection is thought to be
faulty. dismantle the connection, and clean
back 10 bare metal both the bodysheU and thr<
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...
3.2 The m ain fuses are located in the fu sebox under the facia on
the driver's side

wire terminal or the component earth
connection mating surface. Be careful to
remove all traces of dirt and corrosion, then
use a knife to trim away any paint, so thai a
clean metal-la-metal joint is made. On
reassembly, tighten the joint lasteners
securely; If a wire terminal is being refitted,
use serrated washers between the terminal

and the bodyshell, to ensure a clean and
secure connection. When the connection Is
remade, prevent the onset of corrosion in the
future by applying a coal 01 petroleum jelly Of
silicone-based grease, or by spraying on (al
regular intervals) a proprietary Ignition sealOf.

..
Of

•

~

'"

Fuses
1 Fuses are designed to break a circuit when
a predet9ffillned CUf'T9flt is reached, in order
to protect the components and wiring which
could be damaged by excessive current /low.
Any excessive current flow will be due to a
fault in the circuit, usually a short-circuit (see
Section 2).

Id

.

o o

2 The main fuses are located in the fusebox
under the facia on the driver's side (see
illustration).
3 To gain access to the fuses, release the two
plastic screws located at the top of the facia
lower panel, then tift the panel from the facia.
4 Additional fuses and circuit breakers are
located in the fuse/relay box in the engine
compartment; release Ihe clips and lift off the
cover 10 gain access (see illustration).
5 A blown fuse can be recognised from its
melted or brok9fl wire (see illustration).
6 To remove a fuse, firsl ensure that Ihe
relevant circuit is switched off.
7 Using the plastic tool clipped to the main
fusebox, pull the fuse from its location.
S Spare fuses are provided In the main

-"

3 Fuses and relays general infOO11ation

O.K.

3.4 Additional fuses and c ircuit breakers are located in the engine
compartment tuse/relay box

BLOWN

o o

9 Before renewing a blown fuse, trace and
rectify the cause, and always use a fuse of the
correct rating (fuse ratings are specified on
the inside 01 the fusebox cover paneQ. Never
substitute a fuse of a higher rating, or make
temporary repairs using wire or metal foil;
more serious damage, or even fire, could
result.
10 Note that the fuses are colour-coded as
follows. Refer to the wiring diagrams for
details of the fuse ratings used and the
circuits protected.
Colour
Rating
Orange
SA
Red
lOA
Blue
1SA
Yellow
20A
Clear Of White
25A
Green
30A
11 The radio/cassette player fuse is located
in the rear of the unit, and can be accessed
after removing the radio/cassette player refer to Section 12 for greater detail.

Relays
3.5 A blown fu se can be recognised from
its melted or broken wire

12 A relay is an electrically-operated switch,
which is used for the following reasons;
a) A relay can switch a hea..y current

remotely from the circuit in which the
current Is flowing, therefore aI/owing the
use of lighter-gauge wiring and switch
contacts.
b) A relay can receive more than one control
input, unlike a mechanical switch.
c) A relay can have a timer function - for
example, the intermittent wiper relay.

13 The main and optional equipment relays
are primarily located in the engine
compartment fuse/relay box (see Fuses).
Additional relays may be fitted, depending on
model and specification and these are
generally mounted adjacent to the component
being controlled.
14 If a circuit or system controlled by a relay
develops a fault, and the relay is suspect,
operate the system. If the relay is functioning,
It should be possible to hear it click as it is
en8fQised. If this is the case, the fault lies with
the components or wiring of the system. If the
relay is not being energised, then either the
relay is not receiving a main supply or a
SWitching Voltage, or the relay itself is faulty.
Testing is by the substitution of a known good
unit, but be careful - while some relays are
identical in appearance and in operation,
others look similar but perform different
functions.
15 To remove a relay, first ensure that the
relevant circuit Is switched off. The relay can
then simply be pulled out from the socket,
and pushed back into position.

4 Bulbs (exterior lights) renewal

General
1 Whenever a bulb is renewed, note the
following points:
a) Ensure that the relevant electrical circuit is
isolated before removing 8 bulb. If in
doubt, disconnect the battery negative
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4.4 Disco nnect the wiring c onnector from the rear of the dipped
beam bulb

termiflBl (refer to Disconnecting the
battfIfY in the Reference Chapter) before
starting worK.
I}) Remember that, If the circuit has just
tloon in use, the I:JuII} may be extremely
hot.
c) Always check the I}ull} contacts and
holder, ensuring that there Is clean metalto-meta/ contact between the I:JuII} and its
live ContBCt(S) and earth. Clean off any
corrosion or dirt before fitting a new 1:Ju11}.

4.5 Release the reta ining s pring clip and remove the bulb from

d) Wherever /)ayonet-type I}ult>s are fitted,
ensure that the /ive contact(s) bear firmly

against the I}ull} contact.
e) Always ensure that the new roll} Is of tile
correct rating (see Specifications), and that
it is completely clean f:Jefore fitting It; this
applies particularly to headlight/fogllght
t>ult>s (see following paragraphs).

Headlight
2 Open and support the bonnet.

the headlight unit

Dipped beam bulb
3 Release the spring clip and lift off the
plastic cover from the rear outer comer of ItIo
headlight unit (see illustrations).
4 Disconnect the wiring connector from t
rear of the bulb (see illustration).
5 Release the retaining spring clip aM
remove the bulb from the headlight unit (see
Illustration).
6 When handling the new bulb, use a !i$SUl,
or clean cloth to avoid touching the glass WI'
the fingers; moisture and grease from the ska""
can cause blackening and rapid failure of \his
type of bulb. If the glass is accidental
tOUChed, wipe it clean using methylated spirit
Avoid knocking or shaking the bulb as th
may weaken the filament.
7 Install the new bulb, using a reversal of thIo
removal procedure, ensuring that its locatIO('
tabs are correctly located in the light unit cut·
outs. Secure the bulb in position with t
retaining clip.

Main beam bulb
4.8b ... and lift off the plastic cover from
the rear inner comer of the headlight unit

e Release the two spring clips and lift off the
plastic cover from the rear inner corner of thIo
headlight unit (see illustrations).
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Disconnect the w iring connector from the rear of the main
beam bulb

4.1Ob . , . and remove the bulb from the headlight unit

9 Disconnect the wiring connector from the
rear of the bulb (see Illustration).

10 Release the retaining spring clip and
remove the bulb from the headlight unit (see
illustrations).
11 When handling the new bulb, use a tissue
or clean cloth to avoid touching the glass with
the fingers; moisture and grease from the skin
can cause blackening and rapid failure of this

4.15 Depress the retaining tabs and withdraw the sidelight
bulbholder from the headlight unit

the sidelight bulbholder from the headlight
unit (see illustration).
16 Remove the push-fit bulb from t he
bulbholder (see illustration).
17 Fit the new bulb using a reversal of the
removal procedure.

Front direction Indicator
18 Open and support the bonnet.

19 Release the two spring clips and lift oft the
plastic cover from the rear inner COI"ner of the
headlight unit (see illustrations 4.8a and 4.8b).
20 Twist tha bulbholder anti-clockwise and
withdraw It from the light unit (see
illustration).
21 The bulb is a bayonet fit in the bu!bhoIder.
22 Fit the new bulb using a reversal of the
removal procedure.

type of bulb. If the glass is accidentally
touched, wipe it clean using methylated spirit.
Avoid knocking or shaking the bulb as this
may weaken the filament.
12 Install the new bulb, using a feversal of

the remollal procedure. Ensure that Its
locating tabs are correctly located in the tight

~

unit cut-ouls and secure the bulb in position
with the retaining clip.

I-

•

Sidelight

•
•

13 Open and support the bonnet.
14 Release the two spring clips and lift off the
plastic cover from the rear inner corner of the
headlight unit (see Illustrations 4 .8a
and4.8b).
15 Depress the retaining tabs and withdraw

•

4.16 Remo ve the push-fit bulb from the
bulbholder

4.20 Twist the direction indicator
bulbholder antl-clockwise and withdraw it
from the headlight unit

12-6 Body electrical systems
in the engine compartment, it will
necessary to remove the headlight unit.
described In Section 6, if the left-hand fog
bulb is being renewed.

Rear light cluster bulbs

4.23 Push the side repeater light unit
rearwards, then lever it out of the wing
aperture

Indicator side repeater
23 Push the light unit towards the rear 01 the
vehicle slightly, then Insert a screwdriver
behind the Iront edge of the unit and lever it
out of the wing aperture (see illustration).
24 Withdraw the light unit, then twist the
bulbholder anti-clockwise to release [t from
the light unit (see illustration).

4.24 Twist the bulbholcler anti-clockwise
to release It from the light unit
25 The bulb Is a push-fit In the bulbholder.
26 Fit the new bulb using a reversal of the
removal procedure.

Front fogl/ght
27 Refer to the headlight dipped beam bulb
renewal procedure described previously. Note
that, due to the restricted wortdng clearance

28 For access to the left-hand light cluster
models
equipped
with
an
aU\;
ampliflerlloudspeaker unit, undo the rei
screws and move the unit to one side.
29 Wooong from within the Ioadspace. pr
the plastic cap from the rear pillar trim I*'
(see illustra tion).
30 Using the screwdriver and special SOd
provided with the vehicle's toolkit, unsCl
the rear light cluster upper securing bolt (
illustration) .
31 Fold back the access flap in the r
carpet and unscrew the lower securing boll
the same way (see illustration).
32 Pull the light cluster away from
bodywork and disconnect the WI'
connector (see illustration).
33 Remove the screws and separate

4.29 Prise the plastic cap from the rear pillar trim panel

4.30 Unscrew the rear light cluster upper securing bolt using the
screwdrtver and special socket

4.31 Fold back the carpet access flap and unscrew the lower
securing bolt in the same way

4.32 Withdraw the light cluster and disconnect tile wiring
connector

J5

R

•

Body electrical systems 12- 7

4.33b ... and separate the bulbholder
from the lens unit

the

from its location In the bumper.

bulbholder from the lens unit (see
illustration s).
34 The bulbs are a bayonet fit In the
bulbholder (see illustration).
3S Fit the new bulb using a reversal of the

37 Twist the bulbholder anti-clockwise and
withdraw it from the light unit.
38 The bulb Is a push-fit In the bulbholder.
39 Fit the new bulb using a reversal of the

removal procedure.

removal procedure.

Rear number plate light

High-level stop-light

38 Using a small screwdriver, carefully
prise the right-hand side of the light unit

40 Open the tailgate and undo the two stoplight unit retaining screws (see illustration).

4.34 Remove the bayonet fit bulbs fro m
the bulbholder
41 Withdraw the light unit from the tailgate
and disconnect the wiring connector at the
bulbhold8l' (see illustration).
42 Release the plastic retaining cUp at the
end of the bulbholder and lift the butbhold8l'
from the light unit (see illustration).
43 Remove the relevant push-fit bulb from
the bulbhold8l' (see illustration).
44 Fit the new bulb using a reversal of the
removal procedure.

4.40 Undo the two high-level stop-light unit retaining screws

4.41 Withdraw the light unit and disconnect the bulb holder wiring
connector

4.42 Re lease the plastic retaining clip and tift the bulbholder from
the light unit

4.43 Remove the relevant push-fit bulb from the bulbholder

12- 8 Body electrical systems
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5.4 Remove the relevant festoon bulb from the bulbho lder
c ontacts

5.3b ... and open the cover

5 Bulbs (interior lights) -

renewal

e) Always enSUf& that the new bulb is of the
correct rating (see Specifications), and
that It is completefy clean before fitting it.

Courtesy light
2 Using a small screwdriver, carefully prise

General
1 Whenever a bulb is renewed, note the
following points:
a) Ensure that the relevant electricaJ Circuit Is
Isolated before ffffTIOving 8 bulb. If in

doubt, disconnect the battery negative
terminal (refer to Disconnecting the
battery in the Reference Chapter) before
starting work.
b) Remember that, if the light has just been
in use, the bulb may be extremely hot.
c) Always check the bulb contacts 8fld
holder, ensuring that tflere is cle8n metslto-meta/ contact between the bulb and Its
live contact(s) and earth. CI6an off any
conosion or dirt before fitting a new bulb.
d) Wherever bayonet-type bulbs af& fitted,
ensure that the live contect(s) bear firmly
against the bulb contact.

the light unit
Illustration).

from

Its

location

(s ee

3 Insert the screwdriver under the tab on
light unit rear cover and open the cover (
lUustrations).
4 Remove the relevant festoon bulb from
bulbholder contacts (see illustratio n).
5 Fit the new bulb using a reversal of
removal procedure.

Luggage compartment light
6 The light unit is located under the r
hand parcel shelf support panel.
7 Using a small screwdriver, c arefully pi
the light unit from the support panel (
illustration).
8 Open the bulbholder and remove the pu
fit bulb (see illustrations).
9 Fit the new bulb using a reversal of
removal procedure.

Instrument panel illumination
5.7 Carefully prise the luggage compartment light unit from the support panel

10 The instrument panel illumination III
warning light bulbs are an integral part of
instrument panel cluster and cannot
renewed separately.
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5.8a Open the bulbholder ...

Switch illumination
11 The bulbs that illuminate the faciamounted switches are integral with the switch
body arK! cannot be renewed separately.

Heater/ventilation control
illumination
12 Remove the facia lower centre panel as
described In Chapter 12.
13 Remove the relevant push-fit bulb from its
location in the ventilation control panel (see
Illustration).

5.13 Remove the relevant push-fit bulb
from the heat8f"/ventilation control panel
14 Fit the new bulb using a reversal of the
removal procedure.

Headlight
Removal

6

Exterior light units removal and refitting

Caution; Ensure that the re/ellant electrical
circuit Is Isolated before remOlllng a light
unit. If in doubt, disconnect the battery
negative tennlnal (refer to Disconnecting
the battery In the Reference Chapter).

1 Remove the front bumper as described in

Chapter 11.
2 Unscrew the headlight side and upper
securing bolts (see illustration).
3 Withdraw the inner edge of the headlight
unit from its location then disengage the
locating peg from the front wing (see
illustrations).
4 Disconnect the wiring connector and
remove the headlight unit from the car (see
illustration).

Refitting
5 Refitting is a reversal of removal. On
completion, it is advisable to have the
headlight beam alignment checked with
reference to Section 8.

Indicator side repeater light
6 The procedure is described as part of the
bulb renewal procedure in Section 4.

Rear light cluster
6.2 Unscrew the headlight side and upper
securing bolts (arrowed)

6.38 Withdraw the inner edge of the
headlight unit from Its location ...

7 The procedure is described as part of the
bulb renewal procedure in Section 4 .

...
"'"
...
be

6.3b ... then disengage the locating peg (arrowed) from the front
wing

6.4 Disconnect the wiring connector and remove the headlight
unit

12-10 Body electrical systems
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7.38 Undo the instrument panel upper retaining screw ...

7.3b ... and the single screw each side

Resr number plate light

panel to the facia (see Illustrations).

8 The procedure is described as part of the
bulb renewal procedure in Section 4.

4 Tip the instrument panel down at the top

High-level stop-light
9 The procedure is described as part of the
bulb renewal procedure in Section 4.

7

Instrument panelremoval and refitting

and carefully pull the it away from the facia
slightly (see illustration).
5 Reach behind the panel, lift up the wiring
connector locking catch and disconnect the
connector (see illustration). Remove the
instrument panel from the car.
6 The instrumenl panel cannot be dismantled
and the individual components are not
available separately.

Refitting
Removsl
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Remove the instrument panel surround
from the facia as described in Chapter 11 ,
Section 27.
3 Undo the upper screw, and the single
screw each side securing the Instrument

carried oul by a Fiat dealer or SUIt
equipped workshop. Incorrectly adJif
headlamps can dazzle other drivers
cause accidents.
Certain models are equipped WIll
headlight aim adjustment system, operal~
a switch localed on the instrument panel.
system allows the aim of the headlights tC'
adjusted to compensate for the varying
carried In the vehicle. The system shoo
positioned according to the load being caM
In the vehicle as follows;
Positfon 0
Position 1

8 Headlight beam alignmentgeneral information

Position 2

Position 3
Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be

7.4 Tip the panel down at the top and pull the it away from the
facia slightly

Front

seats occupied

(1 or 2 people).

7 Refrtting is a reversal of removal.

Front and rear seats
occupied (5 people).
Front and rear saats
occupied and lu~
compartment loaded.
Driver's seat occup!8C1
and luggage
compartment fullyloaded.

Uft up the wiring connector locking catch and disconnect

connector

Body electrical systems 12- 11

9.2 Undo the bolt securing the hom
mounting bracket to the front body panel

9 Hom - removal and refitting

~.

~
Removal
1 The hom is located at the front right-hand
side of the engine compartment.
2 Undo the bolt securing the horn moonting
bracket to the front body panel (see
Illustration).
Disconnect
the
wiring
connectors and remove the horn and bracket.
3 Undo the securing nut and separate the
horn from the bracket.

Refitting
4 Refitting is a reversal of removal.

10.2a Prise out the trim cap ...

10 Loudspeakersremoval and refitting

10.2b ... and undo the screw securing the
exterior mirror inner trim panel to the front
door
the locking collar using pointed-nose pliers
(see Illustrations).
4 Pull the panel from its localion to disengage
the retaining clips. Disconnect the loudspeaker
wiring connector and lift the speaker from the
panel bracket (see illustrations).

Removal

Front door main speaker

1 Ensure that the radio/cassette unit is
switched off.

5 Carefully prise off the loudspeaker grille,
Ihen undo the three loudspeaker retaining
screws (see illustrations) . Withdraw the
speaker from the door and disconnect the
wiring connectors.

Front door tweeter speaker
2 Prise out the trim cap and undo the screw
securing the eKterior mirror inner trim panel
(see illustrations).
3 Where a manually-adjustable exterior mirror
is fitted, prise the rubber cover off the
adjustment lever. Ihen unscrew and remove

10.38 On manually-adjustable mirrors,
prise the rubber cover off the adjustment
lever

10.3b Using pointed-nose pliers, unscrew
and ramove the locking collar

10.4b ... and tift the speaker from the
panel bracket

10.5a Prise off the loudspeaker grille ...

Rear parcel shelf speakers
8 Working In the luggage compartment,
disconnect the wiring connector at the
relevant loudspeaker.

Disconnect the loudspeaker wiring
connector (arrowed) ...

10.5b ..• then undo the three loudspeaker
retaining screws (arrowed)

12-12 Body electrical systems

10.8 Undo the retaining screws, and remove the audio

10.9 Undo the retaining screws end separate the two halves 01

amplifier/loudspeaker unit

the unit

7 Undo the two screws securing the
loudspeaker to the parcel shelf support
bracket and remove the speaker.

the roof panel. Withdraw the aerial base and
disconnect the co-axial cable.

Sub-woofer
8 Oiscoonect the wiring connector. undo the

Refitting

retaining screws. and remove the audio
amplilierlioudspeaker unit from the luggage
compartment (see illustration).
9 Undo the retaining screws and separate the
two halves of the unit (see illustration).
10 Disconnect the wiring connectors, undo
the four screws and remove the speaker (see
illustration).

Refitting
11 Refitting is a reversal of removal.

11 Radio aerial removal and refining

Removal
1 Using a small screwdriver. carefully prise
the Interior courtesy light unit from its location.
2 Undo the bolt securing the aerial base to

12.2 Remove the radio/cassette player
using the special extraction tools

13.

1

3 Refitting is a reY8fS81 of removal. but ensure
that seal between the aerial housing and the
roof panel is in good condition.

St\

..
R

1 •

~

12 Radio/cassette player removal and refitting
Note: Once the battery hes been
disconnected, the radio/cassette unit cannot
be re-act/vated until the appropriate security
code has been entered. Do not remove the
unit unless the appropriate code is known.

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Insert the special extraction tools supplied
with the vehicle Into the holes on either side of
the radio/cassette unit. Press them home until

12.3a Disconnect the aerial lead ...

10.10 Disconnect the wiring connectors.
undo the screws and remove the speaker

~

the internal clips can be felt to release ( _
illustration). Note that if the orl91
extraction tools are not available, new 0I"Ie'
can be obtained from motor accessO!'
outlets.
3 Pulithe unit from the facia, then disconnec
the a6!'ial lead and wiring connector from t
rear of the unit (see illustrations).

Refitting
4 Refitting Is a reversal of removal. ensunrthat the wiring is routed freely behind the unit

12.3b .•. and wiring connector from the
rear of the unit

n
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13.4 Slacken the clamp ring boh (arrowed) at the rear of the stalk
switch unit

removal and refitting

14 Tailgate wiper motorremoval and refitting

Removal
1 Remove the steering wheel as described In
Chapter 10.
2 Remove the steering column shrouds as

as

described In Section 20 of this Chapter.
4 Using an Allen key, slacken the clamp ring

boll al the feaf 01 the switch unit (see
Illustration).

5 Withdraw the stalk switch unit off the
steering column and disconnect the switch
wiring connectors (see Illustration).

Refitting
6 Refitting is a reversal of removal. Refit the
alrbag clockspring, steering column shrouds

and steering wheel with reference to the

Refitting

Washer pump(s}
Removal
6 Remove the washer fluid reservoir, as
described in the previous sub·Section.

Removal

7 Release the spring clip, then pull the

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Remove the tailgate inner trim panel as
described in Chapter 11, Section 25.
3 Remove the wiper arm with reference to
Section 17.
4 Working Inside the tailgate, disconnect the
tailgate wiper motor wiring connector.
5 Unscrew the three bolts securing the motor
to the tailgate and remove the motor
assembly (see illustration).

Chapters and Sections indicated.

Refitting

Facia switches

8 Refitting is a reversal of removal. Refit the
wiper arm with reference to Section 17.

7 The switches mounted in the centre of the
facia and around the Instrument panel are
sealed units and cannot be individually
removed.
a Removal and relitting procedures lor the
centre switch panel in the facia are contained
in Chapter 11, Section 27; instrument panel
removal and refitting procedures are given in
Sectioo 7 of this Chapter.

Stop-light switch
9 Refer to the information contained in
Chapter 9.

Centre console switches

•

4 lower the reservoir from its location and
disconnect the washer pump wiring
connectors and the fluid hoses. Remove the
reservoir 'rom under the wheel arch.

5 Refitting Is a reversal of removal.

Steering column switches

-

connectors

the rear 01 the switches and remove the
control panel. Note that the individual
switches canoot be removed separately from
the panel.
12 Refitting Is a reversal of removal.

13 Switches-

described in Chapter 11, Section 27.
3 Remove the airbag Clockspring

13.5 Withdraw the stalk switch unit and disconnect the wiring

10 Carefully prise the switch control panel
Irom the centre console.
11 Disconnect the wiring connectors from

15 Windscreen/tailgate washer
system components removal and refitting

washer pump from the reservoir. Where
applicable, recover the grommet.

Refitting
8 Refitting Is a reversal of removal.

Windscreen washer nozzles
Removal
9 Open the bonne!.
10 Working under the bonnet. depress the
securing tabs and push the relevant nozzle
from the bonnet. Disconnect the fluid hose,
and withdraw the nozzle.

Refitting
11 Refitting is a reversal of removal.

~

~"'"
~

Washer fluid reservoir
Removal
1 Firmly apply the hand brake, then Jack up
the frollt of the car and support it securely 011
axle stands (see Jacking and vehicle support).
Remove the left·hand front roadwheel.
2 Undo the retaining screws and remove the
wheel arch 1i09f.
3 From under the wheel arch undo the two
reservoir retaining bolts.

14.5 Tallgate wipet'" motor retaining bolts
(arrowed)
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16.5& Undo the two wiper motor and linkage retaining botts
(arrowed) . ..

Tailgate washer nozzle
Removal

16.5b ... and withdraw the assembly from the scuttle

3 Remove the windscreen scuttle grille panel

3 Prise off the wiper arm spindle nut Covet

as described in Chapt6l' 11, Section 22.

then slacken and remove the spindle nut (see
illustration).
4 Lift Ihe blade off the glass, and pull I
wiper arm off its spindle. If necessary, the arT!'
can be carefully levered off the spindle using
suitable Ilat-bladed screwdriver. II bol
windscreen wiper arms are removed. no

4 Uft off the wiper motor protective cover and
disconnect the motor wiring connector (see
Illustrations).
5 Undo the two wiper motor and linkage
retaining bolts and withdraw the assembly
from the scuttle (see Illustrations).

12 Remove the high-level stop-Ught as
described in Section 4.
13 Working in the tailgate aperture behind
the high-level stop-light. disconnect the
washer fluid hose from the nozzle.
14 Depress the securing tabs and push the
nozzle from the tailgate.

Refitting

Refitting

6 Refitting is a rev6I'SaJ of removal.

15 Refitting Is a reversal of removal.

17 Wiper arm -

16 Windscreen wiper motor
and linkageremoval and refitting

removal and refitting

Removal
Removal
1 Disconnect the battery negative terminal
(reler to Disconnecting the battery In the
Reference Chapter).
2 Ref6f to Section 17 and remove both wiper

•m".

1 Operate the wiper molO(. then switch it off
so that the wiper arm returns to the atresVpa.r\(.ed position.
2 Stick a length of masking tape on the glass
below the edge of the wiper blade. to use as
an alignment aid on refitttng .

17.3 Prise off the wiper ann spindle nut
cover, then slacken and remove the
spindle nut

•
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their locations, as different arms afe fitted to
the driver's and passenger's sides.

Refitting
5 Ensure that the wiper arm and spindle
splines are clean and dry.
6 When refitting a wiper arm, refil the arm to
the spindle, aligning the wiper blade with the
tape fitted before removal. If both windscreen
wiper arms have been removed, ensure that
Ihe arms are refitted to their correct positions
as noted before removal.
7 Refit the spindle nut, lighten it securely, and
refit the nut cover.

18 Anti-theft system and engine

immobiliser genera! information
All models in the range are equipped as
standard with a central locking system
Incorporating an electronic engine immobiliser
function.

The electronic engine immobiliser is

...'''.
."

'""
00 '"
"

operated by a transponder fitted to the
Ignition key, in conjunction with an analogue
module fitted around the ignition SWitch.
When the Ignition key is inserted in the
switch and tumed to the Ignition 'on' position,
the control module sends a preprogrammed
recognition code signal to the module on the
Ignition switch. II the recognition code signal
matches that of the transponder on the
ignition key, an unlocking request signal Is
sent to the engine management ECU allowing
the engine to be started. If the Ignition key
signal is not recognised, the engine
management system remains immobWsed.
When the ignition is switched off, a locking
signal is sent to the ECU and the engine is
lmmobilised until the unlocking request signal
is again received.

19 Airbag system - general
information, precautions and
system de· actlvation

9'

General information
A driver's airoag is fitted as standard on all
models, with passenger's alrbag, side
alrbags, and side window airbags available as
optional equipment on most models. The
driver's airbag is located In the steering wheel
centre pad and the passenger's airbag Is
located above the glovebox in the facia. The
side alrbags are located in the front seat
backs, and the side window alrbags are
located in the roof headlining on both sides of
the car. In addition, pyrotechnic seat belt
pretensloners are fitted to the Inertia reels of
the front seat betts.
The airbag and seat belt pyrotechnic safety
systems are armed only when the ignition is
switched on, however, a reserve power
source maintains a power supply to the

systems In the event of a break in the main
electrical supply. The airbags are activated by
a 'g' sensor (deceleration sensor), and
controlled by an electronic control unit
located under the centre of the facia. The side
airbags and side window airbags are
activated by severe side impact and operate
in conjunction with the main system. The
pyrotechnic seat belt pretensioners operate
independently of the main system.
The airbags are inflated by a gas generator,
which forces the bag out from Its location in
the steering wheel, facia, seal back frame or
roof headlining.

Precautions
Waming: The following
precautions must be observed
when worlcing on vehicles
equipped with an airbag systam,
to prevent the possibility of personal
InJUry. Many of the p recautions are equally
applicable to the pyrotechnic seat belt
pretensioners end should be similarly
observed.

.&.
,
•

General
The following precautions must be
observed when carrying out work on a vehicle
equipped with an alrbag:
a) Do not disconnect the batte/}, with the
engine running.
b) Before carrying out any work in the
vicinity of the airbag, removal of any of
the alrbag components. or any welding
work on the vehicle, de-activate the
system as described In the fol/owrng subSection.
c) Do not attempt to test any of the airbag
system circuits using lest meters or any
other test equipment.
d} If the elrbag wamlng light comes on, or
any fault In the system is suspected,
consult a Fiat dealer without delay. Do
not attempt to carry out fault diagnosis,
or any dismantling of the components.

When handling an airbag
a) Transport the aJrbag by itself, bag
upward.
b) 00 not pvt yoUr arms around the airbag.
c) Garry the a/rbag close to the body, bag
outward.
d} 00 not drop the a/rbag or expose it to
impacts.
e) 00 not attempt to dismantle the airbag
unit.
f) 00 not connect any form of electrical
equipment to any part of the airbag
circuit.

When storing an airbag unit
a) Store the unit In a cupboard with the
airbag upward.
b) Do not expose the airbag to temperatures
above 8O"C.
c) Do not expose the alrbag to flames.
d) Do not attempt to dispose of the alrbagconsult a Fiat dealer.

e) Never refit an alrbag which is known to be
laulty or damaged.

De-activation of airbag system
The system must be de-activated before
carrying out any work on the airbag
components or surrounding area:
a) Switch on the Ignition and check the
operation of the airbag waming light on
the instrument panel. The light should
illuminate when the Ignition is switched
on, then extinguish,
b) Switch off the ignition.
c) Remove the ignition key.
d) Switch off all elaetrical equipment.
e) Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).
f) Insulate the bette/}' negative terminal and
the end of the bette/}' negatfve lead to
prevent any possibility of contact.
g) Walt for at least ten minutes before
carrying out any further wOrk.

Activation of airbag system
To activate the system on completion of
any worK, proceed as follows:
a) Ensure that there are no occupants In the
vehicle, and that there are no loose
objects around the vicinity of the steering
wheel. Close the vehicle doors and
windows.
b) Ensure that the ignition Is switched off
then reconnect the battery negative
terminal.
c) Open the driver's door and switch on the
Ignition, without reaching in front of the
sleering wheel. Check that the s/rbag
waming light illuminates briefly then
extinguishes.
d) Switch off the ignition.
e) If the airbag wamlng light does not
operate as described in paragraph c),
consult a Fiat dealer before driving the
vehicle .

20 Airbag system components removal and refitting

Wamlng: Refer to the
precautions g iven In Section 19
before attempting to cany out
worlc on any of the airbag
components. Any s uspected fa ults with
the alrbag system should be referred to a
Fist dea/er - und er n o circumstances
attempt to cany out any work other th an
removal and refitting of th e front airbag
unit(s) andlor the airbsg c lockspring, as
described In the follo wing psregraphs.

.&.
,
•

Electronic control unit
1 The airbag ECU is located unde!" the centre
of the facia and Is accessible after removal of
the lower centre side vent panels beneath the
facia.
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20.5 Uft the alrbag unit from the steering wheel and disconnect
the wiring connector

Driller's airbag unit
Removal
2 Oe-activate the airbag system as described
in Section 19.

3 Turn the steering wheel as necessary for
access to the airbag retaining bolls al the rear
of the wheel.
4 Undo the three alrbag retaining bolts.
5 Carefully lift the airbag unit from the
steering wheel and disconnect the wiring
connector (see illustration).
6 If the airbag unit Is to be stored lor any
length of time, refer to the storage precalltions
giveo In Section 19.

Refitting
7 Refitting is a reversal of removal. bearing In
mind the following points:
a) Do not strike the airbag unit, or expose it
to impacts during refitting.
b) On completion of refitting, activate the
alrbag system as described in Section 19.

20.12 Disconnect the wiring connector from the top of the all'beg
clockspring

Airbag c/ockspring

Refitting

Removal

14 Refitting Is a reversal of removal, bean
in mind the following points:
8) Ensure that the centre position Indicatot
window on the outer moving portion of
the clockspring is centred over the red
indicator tab on the fixed portion.
b) Ensure that the roadwheels are In the
straight-8he8d position before refittlf'lg tI
cJockspring and steering wheel.
c) Refit the steering wheel as described It!
Chapter 10. and refit the airbag unit as
described previously in this Section.

8 Remove the driver's airbag unit. as
described previously In this Section.
9 Remove the steering wheel as described in
Chapter 10.
10 Remove the steering column shrouds as
described In Chapter 11. Section 27.
11 Check that the centre position indicator
Window on the outer moving portion of the
airbag clOCk spring is centred over the red
Indicator tab on the fixed portion. If not
already done. It Is advisable to secure the
moving and fixed portions of Ihe clock spring
together using tape to prevent rotation with
the steering wheel removed.
12 Disconnect the wiring connector from the
top of the clockspring (see Illustration).
13 Unscrew the three securing screws. and
withdraw the clockspring lrom the steering
column (see Illustrations).

20.138 Unscrew the three securing screws , , ,

Passenger's a/mag unit
Removal
15 The passenger's alrbag is fitted to
upper part of the facia. above the gloveboll..
16 De-activate the airbag system
described in Section 19.
17 Remove the glovebox as described
Chapt8f 11, Section 27.

2O.13b '" and withdraw the clockspring from the steering
column
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2O.18a Prise out the passenger's alrbeg
Immobiliser switch from the fac ia ...

•

18 Carefully prise out the immobiliser switch
from the side of the facia and disconnect the
switch wiring connector (see illustrations).
19 Working in the glovebox aperture, undo
the bolts seclXing the akbag assembly to the
facia support rail (see illustratio n). Carefully

21 Towbar electrical socket installation and wiring
connection

t
""

~

withdraw the airbag from the facia and

General Information

disconnect the wiring connector.

1 Reier to Chapter 11 fOf towbar installation
details (specifically detailing the installation of
a Witter towbar).
2 Although the following information depicts
the installation and connection of a specific
make 01 electrical socket, the procedures can
be used as a gel"leralguide for all installations.
3 Prior to starting, read through the entire
procedure to familiarise yourself with the work
involved and ensure that all necessary tools
and equipment are available.
4 Check that all rear lights are working
correctly pOor to installation, then ensure that
all electrical circuits are switched off.

20 If the airbag unit is to be stored for any
length of lime, refer to the storage precautioos
given In Section 19.

Refitting
21 Refitting is a reversal of removal, bearing
in mind the following points:
a) Do not strike the airtJag unit, or expose/t
to impacts during refitting.
b) On completion of refitting, sctivste the

airbag system as descn'bed In Section 19.

Side and side window almags

..

2O.18b ... and disconnect the switc h
wirin g connector

22 The side, and side window, airb8gs are
located respectively within the front seat
backs and roof headlining, and no attempt
should be mad e to remove them. Any
suspected problems wit h the side alrbag
system should be referred to a Flat dealer.

Materials
5 Unpack the Installation kit and check that
all the following parts are contained:
a) Pre-wired electrical socket.

21.8a L.ocate the electrica l socket on the mounting plate and
insert the reta ining screws . ..

20.19 Undo the bolts (arrowed) securing
the airbaQ assembly to the facia rail

b) Socket mounting plate.
c) Audible warning unit.
d) Cable SII8p connectors.

Socket installation
6 Aemove the rear bumper as described in
Chapter 11.
7 If the towbar is not ftlled with an electrical
socket mounting plate, lit the plate supplied
with the kit, using the existing towbar
mounting bolts.
S Where a mounting plate is incorporated In
the towbar, locate the electrical socket on the
mounting plale, insert the screws and secure
with the retaining nuts (see illustrations).
9 From within the luggage compartment,
eKiracl the rubber grommet for the number
plate wiring harness from the inner body

po""'.
10 Feed the socket wiring loom up through
the outer hole In the body rear panel, then
through the inner hole and into the luggage
compartment (see Illustration overleaf).
11 Suitably enlarge the hole in the rubber
grommet using a sharp knife, Of by careful use
of a drill. Take care not to damage the number

21.8b . . . then secure the screws with the retain ing nuts
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21.10 Feed the socket wiring loom through the hole in the body
rear panel into the luggage compartment
plate wiring harness insulation when enlarging
the hole.
12 Feed the electrical socket wiring loom
through the rubber grommet and into the left·
hand side of the luggage compartment (see
Illustration). Refrt the grommet to Its location,
then refit the rear bumper as described in
Chapter 11.

WIring connections
Note: All Punta models have bulb failure
monitoring. If a tow bar /s wir&d without
IncJuding 8 "smart" relay the failure wsming light
wiN be illuminated when the trailer is connected.
13 The electrical socket pin connections.
wiring cable colours and vehicle connections
are as follows:

21.12 Insert the wiring loom through the rubber grommet

15 Using a sharp knife, carefully cut off
approximately 150 mm 01 the black cable
sheath from the end of the electrical socket
wiring loom (see Illustrations). Take great
care not to cut through the insulation of the
wires inside.
16 Strip off approximately 10 mm of
insulation from the end of the audible warning
unit and towbar socket yellow wires.
17 Connect the two yellow wires together
using an In-line connector and crimp the
connector securely using a Crimping tool (see
Illustrations).

16 Repeat paragraphs 16 and 17to eonnet'"
the two green wires together.
19 Strip off the insulation from the end of tf;
towbar socket white (earth) wire, and tl
aUdible warning unit black (earth) wIre. JOI
the two wires together using a tag connec!c
and securely crimp the connector (1M
Illustration).
20 Undo the nut securing the vehicle win
junction box to the rear body panel on the lei"
hand side. Slide the tag connector with II
two earth wires over the stud and secure w
the retaining nut (see Illustrations).

21.17a Connect the two yetlow wires
together using an In·tlne connector ...

21.17b ... and crimp the connector
securely using a crimping tool

Towbar
electrical Cable
socket
colour
Pin 1
Yel/ow

Vehicle

connection

Yellow of audible
warning unit.
Blue
Rear foglight wiring
Pin 2
in vehicle harness.
Pin 3
White
Earth connection.
Pin 4
Groen Green of audible
warn/ngun/t.
Brown Right·hand taill/ghts in
PinS
vehicle wiring harness.
Pin 6
Red
Stop-lights in vehicle
win'ng harness.
Pin 7
Bleck
Left-hand tall
lights in vehicle
wiring hamass.
14 The audible warning unit wiring cable
colours and vehicle connections are as
follows:
Vehicle
Wint
colour
connection
Orange
Left-hand direction Indicator In
vehicle wiring harness.
Right-hand direction Indicator In
Slate
vehicle wiring harness.
Earth connection.
Blsck
To pin 4 of towb6r e/ectrlcaJ socket.
To pin 1 offovttlarelectrlc8l socket.

V..,..
""'"
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21 .19 Join the two earth wires together using a tag connector

21 .2Oa Slide the earth wire tag connector over the junction box
mounting stud . , ,

21 Aemove the rear light cluster on the letthand side as described in Section 6.
22 Trace the vehicle wiring harness back
from the rear light cluster to the lower lefthand corner of th e luggage compartment.
Peel back the outer covering of the harness
sufficiently to attach the cable snap
connec tors to the relevan t wires In th e
harness.
23 Using the wiring diagrams at the end of
this Chapter, and wiih reference to the rear
light cluster bulbholder and wiring connector,
identify the supply wire for the lett-hand rear
direction Indicator bulb.
24 Using a snap connector, connect the
orange wire of !he audible warning unit to the

direction indicator supply wire (see
illustration).
25 Continue this procedure to connect the
towbar socket red and black wires to the letthand stop-light and tail light supply wires
respectively.
25 To connect the remaining wiras from the
towbar socket and audible warning unit,
remove the rear light cluster on the ri ght-hand
side.
27 Trace the vehicle wiring harness from the
right-hand rear light cluster back towards the
lett-hand side of the car. Identify the relevant
wires in the harness and make the
connections using the same procedure as for
the lett-hand side wiring.

21 .2Ob . .. and secure with the retaining

21.24 Connect the lowbar socket and
audible warning unii wiring 10 the vehicle
harness using snap connectors

""'

28 When all the connections have been
made, attach the audible warning unit to the
rear body panel (or a similar location) using
foam adhesive pads or similar (see
illUstration).
29 Check that all connections have been
securely made then neatly arrange the wiring.
If necessary, use insulation tape to bind the
new wiring to the vehicle harness.
30 Aefit the rear light clusters and check the
operation of the tow bar socket and audible
warning unit. The trailer direction Indicator
tights should flash in unison with those on the
car, and the audible warning unit should buzz.
If the audible warning unit does not buzz, this
indicates a bulb failure on the trailer.

21 .28 Attach the audible wamlng unit to 8
suitable plaee on the rear body panel
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Punto wiring diagrams

Diagram 1

Key to symbols

Fuses

Bulb

-0-

It&mno.

Flashing bulb

-0-

Single speed

SWitch

~~

Mutllple contact
switch (gaoged)

••"oc
v...bIo
-,~

Wnopb

~,,"",
Connec1Jng

~-

TWin speed
""",,,,"""~

.Q

0
<0

~

~

Gauge{meter

~~

F\J5eIrus.bie

_bIo

0

"""""",,,oc

----a...r

link and current
rating
ReslstOl'

2

Earth point

-=-

Dod,

-c;:::

----:::!....
.
---+-

Ught IIIl1l1t1Jng
diode (LEO)

~

-L
-L

..

---+-

.......
lICtuatOl'

-<:::::J-

.........
"""'",

~

en electronic 01' &<>lid state
e.g. connectOl' A. pin 2.

cIevIce.

Key to circuits
Information fOl' wiring diagrams.
Starting. charging, engifle cooling lan, hom, electric
power steering.
Side, tail & number plate lights, headlights.
Stop & reversing lil/hls, direction ~icators &
hazard warning lights, front & r.,- fog lights.
Cigar Iigtlter & accesso.y lOCket, electric survoof.
electric m;mn. heated I'I!Ilr WIndow.
WastVwlpe.
Instrument cluster.
Interior lighting. heater blower (Without AIC). safety
restraint system, audio system (low spec).
Audio system (high spec), Blr conclrtiol1lng.
Ceotrallockfng, electlic windows. ABS.

Earth locations
E1

At battery terminal

E2
E3

E7

LH inner wing
LH Inner wing
LH Mer wIog
RH lootweII
LH side ollllggage compartment
On gearboll

E8

LH Inner wing

E4

ES
E6

60A
oOA
20A

Maxi fuse, dashboard power: standard Iuoctions
Maxi fuse, dashboard power: optiooal functloos
Maxi fuse. tgortion switch

F4

5DA

""
"
".
'"
'"
'"
'"
'"
'"
'"
'21
'22
'23
".,

60A

MaIlI fuse, ASS power
MaIli fuse. electric power steering
Maxi fuse. low speed engll'll cooling fan
Maxi fuse, high speed engine cooling fan
Heater blow$'
Headlight washer

F7
Fa

FlO

F17

'"'32
'38

-WN-

Dashed outline denotes part of a
larger item, contalmog In this case

DiagflllTl 10

F2

FlO

L

-,-,-,
-,-,_.

"F3

'35

Wire colour
(brown with black tracer)

DiagflllTl I
Diagram 2

F"~ Rating Circuit protected

"7
'38

.
.

F3.
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,'",4.3
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".
"7

"."'0
FOg

""
"'2
".
'55
'53

30A
5DA

30A
20A

'SA
'OA
'OA
'OA
'OA
'OA
7.SA
7.SA
7.SA
7.SA
2M
'SA
2M
'OA
'SA
7.SA

'SA

'OA
'SA
'OA
20A
'OA

30A
7.SA
7.SA
30A
2M
'SA
'SA
20A
20A

'.SA

7.SA
7.SA
'SA
'OA
60A
7.SA

-

Glow plug control Ul1lt, tachometer, canister purge solenoid,
lambda sensor

RH dip beam hfladllght
LH dip beam headlight, headlight levelling
RH main beam headlight
LH main beam headlight
Engine management control un~, engine cooling system relay
Engine management control un", fuel pump solenoid valve UM
EngWle management control un~
Ail conditioning COIT"IpIeSSOf
Heated Diesel fuel filter
Engioe stop solenoid (OieIeI). fuel PImP
Fuel Jnjectcn, fuel pIJITIp, ignrtion colis
Automatic transmission control unit
Fog lights
Air conditlOl'ling. reversing light, heater blower fan I1IIay
lighting system
Electlic power steertng. automatic transmission

Subwoofer
Instrumoot clustar, braka lights
CeI1trallocklllg
Luggage compartment light, Interior light, audio system,
diagnostic socket
Heated r8af wH'ldow
Heated mir"rors
ASS controilMlit

W""""'",
Cigar lighter
Heated seals

""roo!

LH etectric window

RH electric window
Audio system. instrumerlt cluster. electr1c mirrors

N"",

Instrument panel illumination, numt)er plate lights
Rear window wiper
Hazard warning lights, direction Indicators, tnstnment cluster
MaKi fuse. glow plug system
Automatic transrrnsslon

Engine fusebox

Passengerfusebox
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Wire colours
L

Z
C
5
H
V

"""
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Pink

G",
G_

R
G
M
A

Key to items
1

"",,.
"""'"
Wh',

B

BOok

N

2
3

Alternator

•,
•

ignition switch
Engine fusebox
Hom
Steering column multifunction switch
Steering column clock tpflng
Horn tw/lch

•
5

Ugh< ....

10
11

Bo'",

9

Starter motor

( Starting & chsf'{Jing system )

---

Diagram 2

EngIl'Ml cooling Ian
Engw. oooIing fan series _tance

12
13 Electrk: ste.ing control LM'lii

"

Dash panel twttch assembly
a .. electric .t-mg mode switch
b .. swhch Illumination

Engine cooling fan
(without air cond.)

Engine cooling fan
(with sir cond.)
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12-22 Wiring diagrams

Wire colours
L

Z
C
S
H
V

.....

R
G

-Rod
V"low

.....,
""'
"
"
""""

""" •
"'"
A

""'"

N

Diagram 3

Key to items
1

•5
1

White
Black

12

17
1B

Batt""

Ignition switch

Engine

Iusebo~

Steering column mottifunction switch
a • aid~'heaclrlght switch
19
b • dlplmUl beam switch
c • headlight flasher switch

Multi-timer unit
LH headlight unit
a • lldetight
b • dlplm&lll beam
RH headlight unrt
a -sidelight
b a dlp/maln beam

20
21

22

LH

a•

rear lighIl.rIit

taillight
RH rear light unit
a • taillight
Number plate light

Passenger fusebox

(Side, fail & number plate lights 1

:

z z z
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1'6 ]
( Headlights

1
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Wiring diagrams 12- 23

....
......

•• v_

Wire colours
L
Z

c
5
H
V

Rod

""" • """"
a..",. M
A

G",
G,_

N

Ugh< "'"
White
Black

Diagram 4

Key to items
1
<1
5

7

'2

14

17
18

Battery
Ignition swilen
Engioe 1\.Isebol(
St..tng coIlIrnn multifunction ,Wllch
a .. slde/headlight switch
b .. diplmain beam switch
d .. direction indicator awiten
PaS8el'lger tuseOOl(
Dash panel switch assembly
b .. switch iIIumlnatJon
c .. front foglight switch
d .. re.- foglight SW!Ich
_ .. hazard wamirlg swilch

19
2Q

21

( Stop & reversing lights )

Muill-timer urut
l.H headllghll¥lll
c .. dinlctlon Indicator
RH headlight unit
c .. dlf8Clion indicator
l.H rear light unil
b .. revERing light
c .. stop light
d .. direction Indicator
RH rear light unit
b .. fog light
C .. stop light
d .. dl!ectlon Indicator

25

Hig/llevel brake light
Stop light switch
ReversIng light SWItch
LH direction indicator aicIe repeater
RH dQcIion i1dicator side repeater
LH front foglight
RH front foglighl

26
27
28

29
30
31

Direction indicators &
hazard warning lights
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12-24 Wiring diagrams

.""'" •

Wire colours

\

,

L
Z
C

M
A

Pink

H

V

Rod

1
4

""""

5
7

Black

12

YO""

"""'
a", "
a_ •

S

Diagram 5

Key to items

R

Ught blue

"''''' switch

Ignlllon
EngJI'MII fusebox
Steering column multifunction switctl
a • sid&lheadlight switch
Passenger f\.Isebox
Dash panel switch assembly
b • switch illumination
f • heated I9ar wiodow/mirror switch

Wh",

N

14

MlIIti-tlmer r i
Cigar lighter/accessory socket
Sunrool assembly
l..H mirror assembly
AH mllTO( assembty
MIITO( control switch
Heated rear window

17
33
34

"

36
37
38

-"
[ Cigar lighter/accessory socket)

;_ ........ :
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2 A............ .
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[ E/actric sunroof )
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Wire colours
L

Z
C
S
H
V

R

G

v_

"'"'""""'" • """'"
M
A

G..,

G_

N

Diagram 6

Key to items
Rod

Ught blue
Wh<o
Block

1

Battery

4

19ortlOfl switdl
El"IglOe fusebox

17
45
46

St~ coIo.mn multifunctlon SWItch
a • sidelheadlight switch

47
48

5
7

12

Multi-umer unit
FronVraar washer pump
Headlight washer po.mp
Front wiper motor
Rear Wiper motor

e • washer switch
I • lront wiper switch
g • rear wiper sWitch
Passenger tusebox

( Washl wlptJ )
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12- 26 Wiring diagrams

Key to items

Wire colours
l

Z
C

S
H
Y

.rue

R

Rod

G
M

VOIow

A

Ugh, ....
WM •

"""'"""" ......
"'""
•

"'"

0.-

."'"

N

1

Batt8fy

4

Ignition switch
Engine iusebolt

5
12

P~fusebox

17

Multi---tmer unit

50

Diagram 7
fuel gauge
I .. low fuel warning light

r .. healed rear window warning light
s .. CODE warning light
t • front Ioglight warning light

II ..

g • passeng. airblg disabled
h • aIrb&g lautt warntng IlOht
i .. digItal display

u .. alarm WanWlg light
Y • ASS werning light
w. power steering fiR::tion warning light

I .. handbrak&'braka warning light

51

Handbrake SWItch
Low bmke fluid switch

52

Fuel gauge send«1fueI pump

53

Instrument duster
a .. tachometer
b .. speedometer
c .. coolant tamp. gauge
d .. high temperature wamr.g tight

It • power steering failln warning light
r .. alternator warrnng Ight
y • door Ij3I' warning fight
m., engIIlIiI manaoement w&mIf"Ig light z .. bulb laiUe warning light
n • sidelight warnhg light
al . instrument illumination
o • main beam warning light
p .. directIOn indICator wamlllg light
Q .. rear Iogllght warnIng light

k .. low oil PfflSSlJffl wlll'lll"lg light

( Instrument cluster)
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Wiring diagrams 12- 27

Wire colours

,

S",

R

Z
C

"-

G
M

S
H
V

"""'
"'" "
G""
G_

v_
Rod

•5

Brown

S

Light blue
White

N

S"",

A

Diagram 8

,Key to items

.

"

17
57

59
60

..noy

IgortlOO SWItch
Eng~Passenger fusebox
Multi-timer unit
Front courtesy light
Luggage compartme01 light
Luggage compartment light ew itch
LH front door switch

( Interior IlghtJng )

"

RH front door 5'NIIch
Heater bloWer swflell
Heater bloWer n!I6IStOfS
Heater bloWer motor
Heater control iIIlImioatloll
LH door speaker
RH door speaker
Audio unit
Driver'. Ellrbag

62
63
64
65
66

67
68
69

-------

,

.

----

:~,

'j '

" .....

•

72
73

,.

75
76

"

78

-,

~

R

""
"

Passenger's airbag
Passenger's airt>ag disable sw~ch
Oriver's side rurbag crash.-.or
Passenger's side aitbag crash 9IfIS()f
0rIver'. SIde airbag
Passenger's side airtJag
Offler's curtain aJrbag
Passeoger's curtain elrbag
Alrbag controj Unit

------------"

r: , "

·••

70
71

''''
•
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Heater blower
(without afr cond.)
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Audio system
(low spec.)

( Safety restraint system )
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12- 28 Wiring diagrams

Wire colours
L
Z
C
S
H
V

, v_
"'"
"""" • ""
""""

...,
a.-

0"..... M
A
PO'

•
N

...""

Key to items

,,
5

12
17

light blue
While

"63

"'"

"

os
eo

ignition SWItch

Engine tusebox
_
1uoeb,,,

81

82

Multi·tlll*" unit
83
HeMer blower swrtctVAC swrtch
Heeter blower f9S1StOfS
85
Heater blower motor
86

"

-,
"""" .....

Heater cootrolilluminalion

""""""'"
Sobwoo'_

.
-..,,""

Diagram 9

LH door speaker

90

RH door speak,er
Audio unit

"92 n..mo.,,,

LH 1rontIWeeler
LH
_
RH _
front tweeter

"

AHrewspeaker

Compressor clutch

83

88

• • • SIN '

I
z

~~

z

J:-i-![.2)(E7][E3]

,,

c

~n~ :
111234
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Wiring diagrams 12-29

Wire colours

"'" •
......
""'""
"""" • """'"'"
R

L
Z
C
5
H
V

""k

M
A

G~

N

Rod
YO"

WM,
B",k

Diagram 10

Key to items

,

26 Slop light switch

"''''

4
5

""

Igrwtlon lwitch

OJ

E~1usebox

95

"

"""""""
""'"
rear

LH front Iocb'lg motor
LH
k:lcking motor
97 RH front Iocklllg motor
RH rear locking motor
99 LH electric window motor
100 RH electric window motor

"

PeMenger fuseboJC
Dash panel switch asMmbIy
b • lwltch illumination
9 • electt1c wWldow sw~ch
Multi-time!" unit

101 ABScontrolunlt
102 I..H Iront wheel sensor
103 I..H rear wI1eeIl8OSOr
104 RH front wheel sensor
105 RH rear wheel sensor

"

( Centra/locking)

"
12

z

z

~J..
[';)(E7)[E3)

( Electric windows )

( Anti-lock brakes)
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REF-2

Dimensions and weights

us

'"

M
0.

"F.
'"Po

0..

...

"
."

T.

Dimensions and weights
Note: All figures are approximate, and may vat)' according to model. Refer to manufacturer's data for exact figures.

..

Dimensions
Overalilength ...
. ............... .
Overall width (excluding mirrors)
... . . • . ......
Overall height (unladen) ................... . .. . ... .
Wheelbase
..................... . .. . . • . ....
Front track
Aeartrack

3835 mm
1660 mm
1480mm
2460mm
1398 mm
1392 mm

V

Weights
Kerb weight' ...................... . . • . ........
Maximum gross vehicle weight' ...... . . ........ .
Maximum roof rack load. .
. . . . ... .
Maximum towing weight';
Braked trailer ....... .
Unbraked trailer .... .
Maximum trailer nose weight (braked trailer)
'Depending on model and specification.

P

660 to 975 kg
1370 to 1485 kg
75 kg

F

1000 kg
400 kg
60 kg

To
•

Conversion factors
Length (distance)
Inches (in)

x 25.4

Feet (ftl

x 0.305 =

x 3.281 '" Feet (tt)

Miles

x 1.609

x 0.621 '"

Miles

x
x
x
x
x
x
x
x

Cubic inches (cu in; in")
Imperial pints (Imp pi)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)
US quarts (US qt)
Imperial gallons (Imp gal)
Imperial gallons (Imp ga~
US gallons (US ga~

Millimetres (mm)
Metres(m)
'" Kilometres (km)

x 0.0394 '" Inches

~nJ

Volume (capacity)
Cubic inches (cu in; in')
Impelial pints (Imp pI)
Imperial quarts (Imp qt)
Imperial quarts (Imp CIt)
US quarts (US 'It)

Imperial gallons (Imp gal)
Imperial gallons (Imp gaO
US gallons (US gal)

x
x
x
x
x
x
x
x

16.387",
0.568 •
1.137 •
1.201 '"
0.946 co
4.546 ..
1.201
3.785 •

Cubic centimetres (ee; cm')
Litres (Q
Litres (~
US quarts (US ql)
Litres 0)
Litres (Q
US gallons (US gal)
Utres ro

0.061 •
1.76
0.88 •
0.833 •
1.057 •
0.22 •
0.833 •
0.264 ::

Mass (weight)
Ounces (02)
Pounds (Ib)

x 28.35 E Grams (g)
x 0.454 '" Kilograms (kg)

x 0.035
x 2.205

•
•

Ounces (oz)
Pounds Ob)

x 0.278 • Newtons (N)
x 4.448 '"' Newtons (N)
x 0.1
Kilograms-force (kgf; kg)

x 3.6
x 0.225
x 9.81

•
•

Ounces-Iorce (ozf; oz)
Pounds-Iorce Obi; Ib)
Newtons (N)

x 0.070

x 14.223::1t Pounds-force per square Inch

Force
Ounces-force (ozf; oz)
Pounds-force Obf; Ib)
Newtons (N)

Pressure
Pounds-force per square inch
(psi; Ibf/in'; Iblin')

Kilograms-force pef" square
cenlimetre (kgf/cm'; kg/cm')
x 0.068 '" Atmospheres (aim)

•

(psi; Ibflin'; Iblin')

x 14.696 "" Pounds-force per square inch

Pounds-force per square inch
(psi; Jbflin'; Iblin')
Pounds-force per square inch

x 0.069

B."

x 14.5

(psi; Ibflin"; Iblin,)
Pounds-force per square inch

•

x 6.895

•

Kilopascals (kPa)

x 0.145

(PSi: Ibllln>; Iblin')
Kilopascals (kPa)

x 0.01

Millibar (mbar)
Millibar (mbar)
Millibar (mbar)
Millibar (mbar)
Millimetres of /TIef'Cu'Y (mmHg)
InChes of wat9f ~nH20)

Kilograms-force per square
centimelre (kgffcm': kgfcm')
, 100
• Pascals (Pa)
x 0.0145 = Pounds-force per SQuare inch
(psi; Ibflln>; Iblin')
x 0.75 • Millimetres 01 mercury (mmHg)
x 0.401 • Inches of water ~nH20)
x 0.535 • Inches of wat9f ~nH20)
Pounds-force per square inch
x 0.036
(psi; Ibflln>; Iblln')

x 98.1

•

•

(PSi: Ibflin>; Iblin')
Pounds-force pet" square inch
(PSi; Ibflln'; Iblln')
Pounds-Iorce pef" square inch
(psi; Ibflin>; Iblin')
Kilopascals (kPa)

x 0.01 • Millibar (mbar)
x 68.947 "" Millibar (mbar)
x
x
x
x

1.333
2.491
1.868
27.68

·•
•
•

Millibar (mbar)
Milllbar (mbar)
Millimelros of mercury (mmHg)
Inches of water ~nH20)

Torque (moment of force)
)( , .152 '" Kilograms-force centlmelre
(kg! cm; kg cm)
x 0.113 '" Newton metres (Nm)

Pounds-force Inches
(Ibf in; Ib in)
POUndS-fOfC8 inches

Obf in; Ib in)
Pounds-IOfce Inches
(Ibf in; Ib in)
Pounds-force feet(lbf ft; Ib ttl
Pounds-force feet ~bf ft; Ib ttl
Newtoo metres (Nm)

x 0.083 '" Pounds-Iorce feet

~bf

ft; Ib tt)

x 0.868

•

x 8.85

,"

Pounds-force Inches
In; Ib In)
Pounds-force inches
Obi In; Ib in)
Pounds-force inches
Obi in: Ib In)
Pounds-force feet (Ib! ft: Ib tt)
~bf

x 0.138 '" Kilograms-force metres
(kg! m; kg m)
x 1.356 = Newton metres (Nm)
x 0.102
Kilograms-force metres
(kgf m; kg m)

x 7.233

•

x 0.738
x 9.804

•

x 745.7

x 0.0013", Horsepow9f (hp)

Pounds-fOl"ce feet (Ib! ft; Ib tt)
Newton metres (Nm)

Power
Horsepower (hpj

Watts (W)

Velocity (speed)
Miles per hour (mlles/hr: mph)

)( 1.609 '" Kilometres per hour (kmlhr; kph) x 0.621

Miles

pel"

hour (miles/hr: mph)

Fuel consumption*
Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)

Temperature
Degrees Fahrenheit::

x 0.354
x 0.425

iC x 1.8) + 32

Kilometres pef" litre (kmfI)
Kilometres P9f litre (kmII)

x 2.825 '" Miles per gallon, Imperial (mpg)
x 2.352
Miles per gallon, US (mpgl

Degrees Celsius (Degrees Centigrade; 0c) '" (OF - 32) x 0.56

• It is common practice to convert from miles per gallon (mpg) to Iitres/1oo kilometres (lf1ookm), where mpg x //100 km '" 282

REF· 3

REF· 4

Buying spare parts

Spare parts are available from many
sources, including maker's appointed
garages, accessory shops, and motor factors.
To be sure of obtaining the correct parts, it
will sometimes be necessary to quote the

vehicle identification number. If possible, it
can also be useful to take the old parts along
for positive identification. Ilems such as

starter motors and alternators may be
available under a service exchange scheme -

any parts returned should be clean.
Our advice regarding spare parts is as

follows.

Officially appointed garages
This is the best source of parts which are
peculiar to your car, and which are not
otherwise generally available (eg, badges,
interior trim, certain body panels, etc), It is
also the only place at which you should buy
parts if the vehicle is still under warranty.

filters, light bulbs, drive belts, greases, brake
pads, tough-up paint, etc). Components of
this nature sold by a reputable shop are of the
same standard as those used by t he car
manufactur9l" .
Besides components, these shops also sell
tools and general accessories, usually have
convenient opening hours, Charge lower
prices, and can often be found close to home.
Some accessory shops have parts counters
where components needed for almost any
repair job can be purchased or ord9l"ed.

Motor factors
Good factors will stock all the more
important components which wear out
comparatively quickly, and can sometimes
supply individual components needed for the
overhaul of a larger assembly (eg, brake seals
and hydraulic parts, bearing shells, pistons,
valves). They may also handle work such as
cylinder block reboring, crankshaft regrinding,

Accessory shops

"0.

These are very good places to buy
materials and components needed for the
maintenance of your car (oil, air and fuel

Tyre and exhaust specialists
These outlets may be independent, or

members of a local or national chain. The
frequently offer competitive prices whecompared with a main dealer or local garage
but it will pay to obtain several quotes before
making a decision. When researching pricas..
also ask wh at 'extras' may be added - tor
instance fitting a new valve and balancing tne
wheel are both commonly charged on top of
the price of a new tyre.

•
J

Other sources
Beware of parts or materials obtained fJ"Of'l"
market stalls, car boot sales or similar outlets
Such items are not invariably sub-standarO
but there is little chance of compensation
they do prove unsatisfactory. In the case 01
safety-critical components such as brake
pads, there is the risk not only of financla
loss, but also of an aCCident causing injury or
death.
Second-hand components or assemblies
obtained from a car breaker can be a gooo
buy In some circumstances, but his sort 0
purchase is best made by the experienceo
DIY mechanic.

c

Vehicle identification
Modifications are a continuing and unpublicised process in vehicle
manufacture, quite apart from major model changes. Spare parts
manuals and lists are compiled upon a numerical basis, the individual
vehicle identification numbers being essential to correct identification of
the component concerned.
When ordering spare parts, always give as much information as
possible. Quote the car model, year of manufacture and registration,
VIN alld engine numbers as appropriate.
The Vehicle Identification Number fo/IN) plate is riveted to the front of
the engine compartment, behind and above the right hand headlamp
unit. The vehicle identification number is also stamped into the
floorpan, beneath the carpet between the driver's door and seat
(see illustration).
llle engine number is stamped on the cylinder block, just below the
cylinder head joint at the timing belt end.

-- --The vehicle identification number (arrowed) is stamped Into the
floorpan, beneath the c arpet between the driver's d oor and seat

General repair procedures
Whenever 5efVicing, repair Of overi\aul work
Is carried out on the car or Its components,
observe the following procedures and
instructions. This will assist In carrying out the
operation efficiently and to a professional
standard of workmanship.

Joint mating faces and gaskets
When separating components at their
mating laces, neller insert screwdrivers or
Similar implements into the joint between the
faces In order 10 prise them apart. This can
cause severe damage which results In all
leaks, coolan t leaks, etc upon reassembly.

Separation Is usually achieved by tapping
along the joint with a so tHaced hammer in
order to break the seal. However, note that
this method may not be suitable where

dowels are used for compooaollocallon.
Where a gasket Is used between the mating
faces of two componaots, a new one must be
fitted on reassemblY: fit It dry unless othel'wise
stated in the repair pmcedure. Make sure that
the mating faces are clean and dry, with all
traces of old gasket removed. When cleaning a
pnt face, use a tool which is unlikely to score
Of damage the face, and remove any burrs Of
nicks with an oilstone or line lile.
Make sure that tapped holes are cleaned
with a pipe cleaner, and keep them free of
jointing compound, if this is being used,
unless specifically instructed oth&lWise.
Ensure that all orifices, channels or pipes
are cleat, and blow through them, preferably
using COOlpfassed air.

Oil seals
Oil seals can be removed by levering them

out WIth a wide flat-bladed screwdriver or similar
implement. Alternatively, a number of selftapping screws may be screwed Into the seal,
and these used as a ptJrchase for pli9l's or some
similar device in ord9l' to pull the seallree.
Whenever an oU seal is removed Irom Its
wor1l1ng location, either individually or as part
01 an assembly, it should be renewed.
The very fine sealing Hp of the seal Is easlly
damaged, and will not seal II the surface It
contacts is not completely clean and free from
scratches, nicks or grooves. If the original
sealing surface of the component cannot be
restCHlld, and the manufactur9l' has not made
provision for slight relocation of the seat
relative to the sealing surface. the component
should be renewed.
Protect the lips of the seal from any surface
which may damage them in the course 01
fitting. Use tape or a conical sleeve where
possible. Lubricate the seal lips with 011 before
litting and, 00 dual-lipped seals, fill the space
between the lips with grease.
Unless oth6fWise stated, olt seals must be
fitted with their sealing lips toward the
lubricant to be sealed.
Use a tubular drift or block of wood of the
appropriate size to install the seal and, if the
seal housing is shouldered, drive the seal
down to the shoulder. If the seal housing is

unshouldered, the seal should be litted with
its face flush with the housing top face (unless
otherwise Instructed).

Screw threads and fastenings
Seized nuts, bolls and screws are quite a
common occurrence where corrosion has set
in, and the use 01 peoelrating oil or releasing
fluid will often overcome this problem if the
offending item is soaked for a while before
attempting to release It. The use of an impact
driver may also provide a means of releasing
such stubborn fastening devices, when used
in conjunction with the appropriate
screwdriver bit or socket. II none of these
methods works, It may be necessary to resort
to the careful application of heat. or the use of
a hacksaw or nut splitter device.
Studs are usually removed by locking two
nuts together on the threaded part, and then
using a spann9l' on the lower nut to unscrew
the stud. Studs or bolts which have broken off
below the surface of the componeot in which
they are mounted can sometlfnes be removed
using a stud extractor. Always ensure that a
blind tapped hole Is completely free from 011.
grease, water Of other fluid before installing
the bolt Of stUd. Failure to do this could cause
the housing to crack due to the hydraulic
action of the bolt or stud as It is screwed In.
When tightening a castellated nut to accept
a split pin, tighten the nut to the specified
torque, where applicable, and then tighten
further to the next spill pin hole. Never slacken
the nut to align the spill pin hole, unless stated
in the repair procedure.
When checking or retightening a nut or bolt
to a specified torque setting, slacken Ihe nul
or bolt by a quarter o f a turn, and then
retighten to the specified setting. However,
this should not be attempted where angular
tightening has been used.
For some screw fastenings, notably
cylinder head bolts or nuts, torque wrench
settings are no longer specified for the tatter
stages of tightening, Mangle_tlghtening- being
called up instead. Typically, a falrty low torque
wrench setting will be applied to the
bolts/nuts In the correct sequence, followed
by one or more stages of tightening through
specified angles.

Locknuts, lock tabs and washers
Any fastening which will rotate against a
component or housing during tightening
should always have a washer between it and
the relevant component or housing.
Spring or split washers should always be
renewed when they are used to lock a critical
component such as a big-end bearing
retaining bolt or nut. Locktabs which are
folded over to retain a nut or bolt should
always be renewed.
Self-locking nuts can be re-used In non·
critical areas. providing resistance can be fell
when the locking portion passes over the bolt
or stud thread. However, It should be noted
that self-locking stifinuts tend to lose their
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effectiveness after long periods 01 use, and
Should then be renewed as a matter of course.
Split pins must always be replaced with
new ones 01 the correct size for the hole.
When thread-locking compound Is found
on the threads of a fastener which is to be reused, It should be cleaned off with a wire
brush and solvent, and fresh compound
applied on reassembly.

Special tools
Some repair procedures in this manual
entail the use of special tools such as a press,
two or three-legged pullers, spring compressors, etc. Wherever poSSible, suitable
readily-available alternatives to the manu·
facturer's special tools are descr1bed. and are
shown in use. In some Instances, where no
alternative is possible, it has been necessary
to resort to the use of a manufacturer's tool,
and this has been done for reasons of safety
as well as the effIcIent completion of the repair
operation. Unless you are highly-skilled and
have a thorough understanding of the
procedures described, never attempt to
bypass the use of any special tool when the
procedure described specifies Its use. Not
only Is there a very great risk of personal
injury, but expensive damage could be
caused to the components involVed.

Environmental considerations
When disposing 01 used engine oil, brake
fluid, antifreeze, etc, give due consideration to
any detrimental environmental effects. Do not.
lor instance, pour any of the above liquids
down drains into the geoeraI sewage system.
or onto the ground to soak. away. Many local
council refuse tips provide a facility for waste
oil disposal, as do some garages. If none of
these facilities are available. consult your local
Environmental Health Department. or the
National Riv9I's Authority, for further advice.
With the universal tightening-up of legis.
latlon regarding the emission of environmentally-harmful substances from motor vehicles,
most vehicles have tamperprool devices fltted
to the main adjustment points 01 the fuel
system, These devices are primanly designed
to preveot UnQUalified persons from adjusting
the lueValr mixture, with the chance of a
consequent Increase In to)(ic emissions. If
such devices are found during servicing or
overhaul, they should. wherever possible, be
renewed or refitted in accordance wit h the
manufacturer's requirements or current
legislation.

~

OIL CARE

~
0 11 "'P' " I,

080066
33 66
www ...I ....... ..........
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Note: It Is
antisocial and
illegal to dump
of/down the
drain. To find
the location of
your local oil
recycling bank,
call this
number free.
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Jacking and vehicle support

The jack supplied with the vehicle tool kit
should only be used for changing the
roadwheels in an emergency- see Wheel
changing at the front of this manual. When
carrying out any other kind 01 work, raise the
vehicle using a hydraulic jOf trolley) jack, and
always supplement the jack with axle stands
positioned under the reinforced vehicle jack
location points on the sills on each side of the
car (see illustration).
When using a hydraulic jack to raise the
front of the car. position the Jack head under
the
transmission
differential
housing

(see illustratio n). Do not jack the car under

the sill, sump, or any of the steering or
suspension components. With the car raised,
axle stands should be positioned beneath the
vehicle jacking points on each side of the car.
Position a block of wood with a groove cut in
it on the axle stand to prevent the weigh t of
the car resting on the sill edge; align the sill
edge with the groove in the wood so that the
weight is spread evenly over the surface of
the block.
To raise the rear of the car, position the jack
head adjacent to one of the rear vehicle jack

Iocatton points on the sill. Raise one side 01
the car then position an axle stand beneatt'l
the jacking point. Use a grooved block of
wood on the jack and axle stand as described
in the previous paragraph. The other side of
the car can then be raised and supported 11"1
the same way. Do not attempt to raise the CaT
with the jack positioned undemeath the beam
axle or suspension components.
Warning: Never w o rk under,
around, or near a r aised veh icle,
unless It is adequately supported
in a t least two places.
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When using a hydraulic jac k to rai se the front of the vehicle,
position the Jack head under the trans mission differential housing,
using an interposed block of wood

.....
:I
Reinforced jack locatio n points (arrowedj are located at the front
and rear of the s ills on each side of the car

Disconnecting the battery
Several systems fitted to the vehicle require
battery power to be available at all times,
either to ensure thei r continued operation
(such as the clock) or to maintain control unit
memories which would be emsed if the battery
were to be disconnected. Whenever the
battery Is to be disconnected therefore, first
note the following, to ensure that !here aTe no
unforeseen consequences of this action:
8) First, on any vehicle with central locking, It
is a wise precaution to remove the key
from tha ignition, and to keep it with you,
so that It does not get locked in if the
central locking should engage
acclclentaJly when the battery Is
reconnected.
b) If 8 security-coded audio unit ;s fitted, and
the unit and/or the battery is
disconnected, the unit will not function
again on reconnection until the conect
security code is entered. Details of this
proceciure, which varies according to the
unit fitted, are given in the vehicle owner's

handbook. Ensure you have the correct
code before you disconnect the battery. If
you do not have the code or details of the
correct procedure, but can supply proof
of ownership and a legitimate l'NSon for
wanting this informstion, 8 Fiat dealer may
be able to help.
c) The engine management system
electronic control unit Is of the 'selfteaming' type, meaning that as it
operates, it 81so monitors and stores the
settings which give optimum engine
performance under all operating
conditions. When the battery is
disconnected, these settings are lost and
the ECU reverts to the base settings
programmed into its rrlfjmory at the
factory. On f9StaJting, this may lead to the
engine running/idling roughly until the
ECU has re-Ieamed the optimum settings.
This process is best accomplished by
taking the vehicle on 8 road test (for
approximately 15 minutes), covering a/l

engine speeds and loads, concentrating
mainly In the 2,500 to 3,500 rpm region.
Devices known as 'memory·savers' (or
'code-savers') can be used to avoid some of
the above problems. Precise details vary
according to the device used. Typically, It Is
plugged Into the cigarette lighter, and IS
connected by its own wires to a spare battery;
the vehicle's own
battery is then
disconnected from the electrical system,
leaving the memory-saver to pass sufficient
current to maintain audio unit security codes
and any other mOlTlOfy values, and also to run
perman6l'1tly-live circuits such as the clock.
Warning: Some of these devlC8S
,
allow a considerable amount of
current to pass, which can mean
that many of the vehicle 's systems are stiN
opera tion al whe n the main b a ttery Is
disconnected. ff 8 m emory sa ver is useci,
en s ure th at the c ircuit c on c erned Is
ac tually 'd ead ' be fore ca rrying out any
work on ItI
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Tools and working facilities
Introduction

,

,

A selection 01 good tools is a fundamental
requirement lor anyone contemplating the
maintenance and repair of a motor vehicle.
For the owner who does not possess any,

their purchase will prove a considerable
expense, offsetting some of the savings made
by doing-it-yourself. However, provided thai
the tools purchased meet the relevant national
safety standards and are of good quality. they

will last for many years and prove an
extremely worthwhile investment.

To help the average 0Wf1e( to decide which
tools are needed to carTY out the various tasks
detailed In this manual, we have compiled
three lists 01 tools under the following
headings: Maintenance and minor repair,
Repair and overhaul, and Special. Newcomers
to practical mechanics should start off with
the Maintenance and minor repair tool kit, and
confine themselveS to the simpler jobs around

the vehicle. Then, as confidence and
experience grow, more difficult tasks can be
undertaken, with extra tools being purchased
as, and when, they are needed, In this way, a
Maintenance and minor repair tool kit can be
built up into a Repair and overhaul tool kit over
a considerable period of time, without any
major cash outlays. The experienced do-ityourselfer will have a tool kit good enough for
most repair and overhaul procedures, and will
add tools from the Special category when it is
fell that the expense is juslified by the amount
of use to which these tools will be put.

•

•

Sockets and reversible ratchet drive

Maintenance and
minor repair tool kit
The tools given in this list should be
considered as a minimum requirement if
routine maintenance, servicing and minor
repair operations are to be undertaken. We
recommend the purchase of combination
spanners (ring one end, open·ended the
olher); although more expensive than openended ones, they do give the advantages of
both types of spannef.
Combination spanners:
Metric - 8 to 19 mm inclusive
Adjustable spanner - 35 mm jaw (approx.)
Sparle plug spanner (with rubber Insert) petrol models
Sparle plug gap adjustment too/petrol models
Set o( feeler gauges
Brake bleed nipple spanner
Screwdrivers:
Flat blade - 1()() mm long x 6 mm die
Cross blade - 1()() mm long x 6 mm dia
Tone - various sizes (not all vehicles)
Combination pliers
Hacksaw Ounlor)
Tyrepump
Tyre pressure gauge

o
o
o
o

o

o
o
o
o
o
o

o
o
o
o
o
o

Oi/can

Oil filter removal tool
Fine emery Cloth
Wire brush (small)
Funnel (medium size)
Sump drain plug key (not all vehicles)

Brake bleeding kit

Repair and overhaul tool kit
These tools are virtually essential for
anyone undertaking any major repairs to a
motor vehicle, and are additional to those
given in the Maintenance tuJd minor repa1r 1151.
Included In this list is a comprehensive set of
sockets. Although these are expensive, they
will be found invaluable as they are so
versatile - particularly if various drives are
included In the set. We recommend the halfinch square-drive type, as this can be used
with most proprietary torque wrenches.
The tools in this list will sometimes need to
be supplemented by tools from the Special tist:
Sockets (or box spanners) to cover rsng9
in previous list (including Torx sockets)
Reversible ratchet drive (for use with
sockets)
Extension piece, 25() mm (for use with
sockets)
Universal joint (for use with sockets)
Flexible handle or sliding T ·breaker bar"
(for use with sockets)
Torque wrench (for use with sockets)
Self-lOCking grips
Ball pein hemmer
D Soft·faced mallet (plastic or rubber)
Screwdrivers:
Flat blade - long & sturdy, shorr (chubby),
end natrow (electrician's) types
Cross blade - long & sturdy, end shorr
(chubby) types
Pliers:
Long-nosed
Side cu tters (electrician'S)
Circlip (internal and extemsJ)
Cold chisel - 25 mm
Scriber
Se""",
Centrrrpunch
Pinpunch
Hacksaw
Brake hose clamp
D Brake/clutch bleeding kit
Select/on of twist drills
Stool rule/stralght-edge
AJlen keys (inc. sp/inedfTorx type)
Selection of files
Wire brush
Axle stends
Jack (strong trolley or hydraulic type)
O Ught with extension lead
Universal electrical mufti-meter

o
o
o
o
o
o

o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
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Torx key, socket and bit

Hose clamp
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Angular-tightening gauge
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Tools and working facilities

Special tools

Buying tools

Working facilities

The tools in this tlst are those which afe not
used regularly, are expensive to buy, or which
need to be used In accordance with their

Reputable motor accessory shops and
superstores often offer excellent quality tools
at discount prices, so it pays to shop around.
Remember, you don't have to buy the most
expensive Items on the shelf, but it is always
advisable to steer clear of the very cheap
tools. Beware of 'bargains' offered on mar1<et
stalls or at car boot sales. There are plenty of
good tools around at reasonable prices. but
always aim to purchase items which meet the
relevant national safety standards. If In doubt,
ask the proprietor or manager of the shop for
advice befOfe making a purchase.

Not to be forgotten when discusslllg
is the workshop itself. If anything more
routine maintenance is to be carried
suitable working area becomes 8SSen118l
It is appreciated that many an o.
mechanic Is forced by clfcumstanc:.
remove an engine or similar Item withoI.
benefit of a garage or wor1<shop. HaVIIlQ
this. any repairs should always be done urthe cover of a roof.
Wherever possible. any dismantling stQ,
be done on a clean. flat workbench or table
a suitable worXlng height.
Any workbench needs a vice; one witl
jaw opening of 100 mm is suitable for
jobs. As mentioned previously. some c
dry storage space is also required for tools.
well as for any lubricants. cleaning f(Ulc..
tOUCh-Up paints etc, which bee
necessary.
Another Item which may be required . .,.
which has a much more general usage. IS
electric drill with a chuck capacity 01 at
8 mm. This, together with a good range
twist drills. Is virtually essential lor litt
accessories.
Last, but not least. always keep a supply
old newspapers and clean, lint-free raw
available, and try to keep any worklng area
clean as possible.

manufacturers' instructions. Unless relatively
difficult mechanical jobs are undertaken
frequently, it will not be economic to buy
many of these tools. Where this is the case,

you could consider clubbing together with
friends (or joining a motorists' club) to make a
Joint purchase, or borrowing the tools against
a deposit from a local garage or 1001 hire
specialist. It is worth noting that many 01 the
larger DIY superstores now carry a large
range of special lools for hire at modest

rates.
The following list contains only those tools
and instruments freely available to the public,
and not those special tools produced by the
vehicle manufacturer specifically for Its dealer
network. You will find occasional references
to these manufacturers' special tools in the
text of this manual. Generally, an alternative
method of doing the job without the vehicle
manufacturers' special tool is given. However,
sometimes there Is no alternative to using
them. Where this Is the case and the relevant
tool cannot be bought or borrowed, you will
have to entrust the work to a dealer.
Angular-tightening gauge
Valve spring compressor
Valve grinding tool
Piston ring compressor
Piston ring removal/installation too
Cylinder bore hone
Balljoint separator
Coil spring compressors (where applicable)
Two/three-legged hub and bearing pull&r
Impact screwdriver
Micrometer and/or vernier calipers
Oialgauge
Stroboscopic timing light
Dwell angle mat&r/tachometer
Fault code reader
Cylinder compression gauge
Hand-operated vacuum pump and gauge
Clutch plate alignment set
Brake shoe steady spring cup removal tool
Bush and bearing removal/installation set

o
o
o
o
o
o
o
o
o
o
o
o

Care and maintenance of tools
Having purchased a reasonable tool kit. It is
necessary to keep the tools in a clean and
serviceable condition. After use, always wipe
off any dirt, grease and metal particles using e
clean. dry cloth, before putting the tools away.
Never leave them lying around after they have
been used. A simple tool rack on the garage
or workshop wall for items such as
screwdrivers and pliers Is a good Idea. Store
all normal spanners and sockets in a metal
box. Any measuring instruments. gauges,
meters. etc. must be carefully stored where
they cannot be damaged or become rusty.
Take a little care When tools are uSed.
Hammer heads inevitably become marked,
and screwdrivers lose the keen edge on their
blades from time to time. A Uttle timely
attention with emery cloth or a file will soon
restore items like this to a good finish.

o
o

o
o
o
o
o
o
o
o
o
o

Stud extraCtOlS
Tap and die set
Wang tackle
Trolley jack

Strap wrench

Micrometers

Dial test Indicator ("dial gauge")

Compression tester

Fault code reader
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MOT test checks
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This Is a guide to getting your vehicle through the MOT test.
Obviously it will IlOt be possible to examine the vehicle to the same
standard as the professional MOT tester. However, working through
the following cheCKS will enable you 10 identify any problem areas
before submitting the vehicle for the test.
Where a testable component Is in borderline condition, the lester
has discretion in deciding whether to pass Of fail it. The basis of such
discretion is whether the tester would be happy for a close relative or
friend to use the vehicle with the component in thai condition. If the
vehicle presented is clean and evidently well cared for, the tesler may
be more Inclined to pass a borderline componeot than if the vehicle is
scruffy and apparently neglected.
It has only been possible to summarise the lesl requirements here,
based on the regulations in force althe time of printing. Test standards
are becoming increasingly stnngent, although there are some exemptions
for older vehicles .
An assistant will be needed to help carry out some of these checks.

The checks have been sub-divided into four categories, as 'o/Iows:

1

)g

Checks carried out
FROM THE DRIVER'S
SEAT

2

Checks carried out
WITH THE VEHICLE
ON THE GROUND

~

•"
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1

3

Checks carried out
WITH THE VEHICLE
RAISED AND THE
WHEELS FREE TO
TURN

4

Checks carried out on
YOUR VEHICLE'S
EXHAUST EMISSION
SYSTEM

Checks carried out
FROM THE DRIVER'S SEAT

Handbrake

o Test

the operation of the handbrake.
Excessive travel (too many cliCkS) Indicates
incorrect brake or cable adjustment.
Check that the hand brake cannot be
released by tapping the lever sideways. Check
the security of the lever mountings.

o

o Check that the brake pedal is secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master
cylinder.
Check the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting the
engine. As the engine starts, the pedal will
move down slightly. If not, the vacuum hose
or the servo itself may be faulty.

o

movement of the steering wheel, indicating
wear In the column support bearings or
couplings.

Windscreen, mirrors and sunvlsor

o The windscreen must be free of cracks or
other significant damage within the driver's
field of view. (Small stone chips are acceptable.) Rear view mirrors must be secure,
Intact, and capable of being adjusted.

Steering wheel and column
Footbrake

a Oepress the brake pedal and check that it
does not creep down to the floor, indicating a
master cylinder fault. Release the pedal, wait
a few seconds, then depress It again. If the
pedal travels nearly to the floor before firm
resistance is felt, brake adjustment or repair is
necessary. If the pedal feels spongy, there is
air in the hydraulic system which must be
removed by bleeding.

a Examine the steering wheel for fractures or
looseness of the hub, spokes 01" rim.
a Move the steering wheel from side to side
and then up and down. Check that the
steering wheel is not loose on the column,
indicating wear or a loose retaining nut.
COIltinue moving the steering wheel as before,
but also tum it slightly from left to right.
Check that the steering wheel is not loose
on the column, and that there is no abnormal

o

o

The driver's sunvisor must be capable of
being stored in the "up" position.
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MOT test checks
Electrical equipment

o Switch on the Ignition and check the
ope!'8tion of the hom.
o Check the windscreen washers and wipers,
examining the wiper blades; renew damaged
or perished blades. Also check the operation
of the stop-lights.

o Inspect both front brake flexible hOses
cracks or deterioration of the rubber. Tum tr
steering from lock to lock, and ensure that tt
hoses do not contact the wheel, lyre, or
part of the steering or suspension mechanist'"
With the brake pedal firmly depressed, checl

the hoses for bulges or leaks under pressure.

Seat belts and seats
Note: The fo/Iowlng checks are applicable to
a/l seat belts, front and rear.

o Examine

the webbing of all the belts

(including rear belts if fitted) for cuts, serious

fraying or deterioration. Fasten and unfasten
each belt to check the buckles. II applicable,
check the retracting mechanism. Check the
security of all seat belt moontings accessible
from Inside the vehicle.

o Seat

belts with pre-tensioners. once
achvaled, have a "flag- or similar showing on
the seat belt stalk. This, in itself, Is not a

reason for test fallure.
D The front seals themselves must be
s&Curely attached and the backrests must
lock in the upright position.

Doors

o Check the operation of the sidelights and
number plate lights. The lenses and renectors
must be secure, clean and undamaged.
Check the operation and alignment of the
headlights. The headlight reflectors must not
be tarnished and the lenses must be
undamaged.
Switch on the ignition and check the
operation of the direction IndlcatOfS ~ncluding
the instrument panel tell-tale) and the hazard
waming lights. Operation 01 the sidelights and
stop-lights must not affect the indicators - if it
does, the cause Is usually a bad earth at the
rear light cluster.
Check the operation 01 the rear fogHght(s),
including the warning light on the instrument
panel Of in the switch.
The ABS warning light must Illuminate in
accOfdance with the manufacturers' design.
For most vehicles, the ABS warning light
should illuminate when the ignition is switched
on. and (if the system Is operating properly)
extinguish after a few seconds. Refer to the
owner's handbook.

o
o

o Both lront doors must be able to be opened o
and closed lrom outside and inslde, and must
latch securely when closed.

o

2

Checks carried out
WITH THE VEHICLE ON THE
GROUND

Vehicle identification

o Number plates must be in good condition,
secure and legible, with letters and numbers
correctly spaced - spacing at (A) should be at
least twice that at (B).

o Have your assistant tum the steering ..
from side to side slightly, up to the pc
where the steering gear just begins to tr.,..
this movement to the roadwheels. Chad.
excessive free play between the st
wheel and the steering gear, indicating
or insecurity of the steering column joints.
column-to-steering gear coupling, or
steering gear Itself.
Have your assistant turn the steering Wi
more vigorously in each direction, so that
roadwheels just begin to turn. As this Is dO"
examine all the steering joints, IInkM
fittings and attachments. Renew
component that shows signs 01 weal
damage. On vehicles with power steeo
check the security and condition of
steering pump, drivebelt and hoses.
Check that the vehicle Is standing
and at approximately the correct ride heIgI

o

o

Footbrake

o Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
corrosion or other damage.

o The nuid reservoir must be secure and the
fluid level must be between the upper (A) and
lower (8 ) marklngs.

Shock absorbers

o Depress each corner of the vehicle in t
then release It. The vehicle should rise
then settle In its l'IOOTIal position. II the vel
continues to rise and lall, the shock abson
Is defective. A shock absorber which
seized Will also cause the vehicle to fail.

•

MOT test checks
to<
....
....

"
.."'.

Exhaust system

o Slart

the engine. With your assistant
holding a rag over the tailpipe, check the
entire system for leaks. Repair or renew
leaking sections.

>ok

Front and rear suspension and
wheel bearings

o Starting at the front right-hand side, grasp
the roadwheel at the 3 o'clock and 9 o'clock
positions and rock gently but firmly. Check for
free play or insecurity at the wheel bearings,
suspension balljolnts, or suspension mount·
ings, pivots and attachments.
Now grasp the wheel at the 12 o'clock and
6 o'clock positions and repeat the previOUS
inspection. Spin the wheel, and check for
roughness or tightness of the front wheel
bearing.

o
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o The same general checks apply to vehicles
fitted with other suspension types, such as
torsion bars, hydraulic dlsplacer Units, etc .
Ensure that all mountings and attachments are
secure, that there are no signs of excessive
wear, corrosion or damage, and (00 hydraulic
types) that there are no fluid leaks or damaged
pipes.
Inspect the shock absorbers for signs of
serious fluid leakage. Check for wear of the
mounting bushes or attachments, or damage
to the body of the unit.

o

Driveshafts
(fwd vehicles only)

o Rotate each front wheel in turn and Inspect
the constant velocity joint gaiters for splits or
damage. Also check that each ddveshaft Is
straight and undamaged.

3

AND THE WHEELS FREE TO

to<

~

."

Checks carried out

WITH THE VEHICLE RAiSeD
TURN

Jack up the front and rear of the vehicle,
and securely support It on ade stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering

can be tumed from lock to lock.

,

~.

0<

po.
e

Steering mechanism

o Have your assistant tum the steering from

o If

excess free play Is suspected at a
component pivot point, this can be confirmed
by using a large screwdriver or similar tool
and levering between the mounting and the
component attachment. This will confirm
whether the wear Is in the pivot bush, Its
retaining bolt, or In the mounting itself (the
bolt holes can often become eIoogated).

lock to lock. Check that the steering turns
smoothly, and that no part of the steering

mechanism, including a wheel or lyre, fouls
any brake hose or pipe or any part of the body
structure.
Examine the steering rack rubber gaiters
for damage or insecurity of the retaining clips.
If POW9l" steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive
stiffness or binding of the steering, a missing
split pin or locking device, or severe COITOSioo
of the body structure within 30 cm of any
steering component attachment point.

Braking system
0 " possible without

dismantling, check
brake pad wear and disc condition. Ensure
that the friction lining material has not worn
excessively, (A) and that the discs are not
fractured, pitted, scored or badly worn (B).

o

o Carry out all the above checks at the oth8f"
front Wheel, and then at both rear wheels.

Springs and shock absorbers

o Examine

the suspension struts (when
applicable) for serious fluid leakage, corrosioo,
or damage to the casing. Also check the
security of the mounting points.
If coil springs are fitted, check that the
spring ends locate in their seats, and that the
spring is not corroded, cracked or broken.
If leaf springs are fitted, check that all
leaves are Intact, that the axle is securely
attached to each spring, and that there is no
deterioration of the spring eye mountings,
bushes, and shackles.

o
o

o Examine

all the rigid brake pipes
underneath the vehicle, and the flexible
hose(s) at the rear. Look for corrosion, chafing
or Insecurity of the pipes, and for signs of
bulging under pressure, chafing, splits or
deier1Oratioo of the flexible hoses.
LOOk for signs of fluid leaks at the brake
calipers or 00 the brake backplates. Repair or
renew leaking components.
Slowly spin each wheel, while your
assistant depresses and releases the
footbrake. Ensure that each brake is operating
and does not bind when the pedal is released.

o

o
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o Examine

MOT test checks

the

hand brake mechanism,

checking for frayed or broken cables,
excessive corrosion, or wear or insecurity of
the linkage. Check that the mechanism warns
on each relevant wheel, and releases fully,
without binding.
It Is not possible to test brake efficiency
without special equipment, but a road test can
be carried Qut later to check thai the vehicle
pulls up in a straight line.

o

Fuel and exhaust systems

o Inspect the fuel tank (Including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from

o

Body corrosion

o Check the condition of the entire vehicle
structure for signs of corrosion in load-bearing
areas. (These Include chassis box sections.
side sills, cross-members, pillars. and all
suspension, steering. braking system and
seat belt mountings and anchorages.) Any
corrosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
professional repairs are likely to be needed.
Damage or corrosion Which causes sharp
or olhef'Wise dangerous edges to be exposed
wiH also cause the vehicle to fail.

o

4

leaks.

o ElIamlne the exhaust system over its entire
length, checking lor any damaged, broken or
missing mountings, security of the retaining
clamps and rust or corrosion.

Checks carried out on
YOUR VEHICLE'S EXHAUST
EMISSION SYSTEM

Petrol models
D Have the engine

Wheels and tyres

o Examine the sidewalls and tread area 01
each tyre in tum. Check for cuts, tears, lumps.
bulges, separation 01 the tread, and exposure
of the ply or cord due to wear or damage.
Check that the tyre bead is correctly seated
on the wheel rim. thai the valve is sound and
properly seated, and that the whee! is not
distorted or damaged.
Check that the tyres afe of the correct size
for the vehicle. that they are of the same size
and type on each axle. and that the pressures
are correct.
D Check the tyre tread depth. The legal
minimum at the time of writing is 1.6 mm over
at least three-quarters of the tread width.
Abnormal tread wear may indicate incorrect
front wheel alignment.

o

---

------

-

at normal operating
temperature, and make sure that it is In good
tune (ignition system in good order. air filter
element clean, etc).
D Before any measurements are carried out,
raise the engine speed to around 2500 rpm.
and hold it at this speed for 20 seconds.
Allow the engine speed to return to idle, and
watch for smoke emissions from the exhaust
tailpipe. If the idle speed is obviously much
too high, or if dense blue or clearly-visible
black smoke comes from the tailpipe for more
than 5 seconds, the vehicle will fail. As a rule
of thumb, blue smoke signifies oil being burnt
(engine wear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or
other carburettor or fuel system fault).
An exhaust gas analyser capable of
measuring carbon monoxide (CO) and
hydrocarbons (HC) is now needed. If such an
instrument cannot be hired or borrowed, a
local garage may agree to perform the check
for a small fee.

o

CO emissions (mixture)

o At the time of writing, for vehicles first used

between 1st August 1975 and 31 st July 1986 (P
to C registration), the CO level must not
exceed 4.5% by volume. For vehicles first
used between lsI August 1986 and 31 st July
1992 (0 to J registration), the CO level must
not exceed 3.5% by volume. Vehicles first

------

-

used after 1st August 1992 (K registration) must
conform to the manufacturer's specification.
The MOT tester has access to a DOT database
or emissions handbook. which lists the CO and
HC limits for each make and model 01 vehicle
The CO level is measured with the engine al
idle speed, and at "fast Idle~. The followinq
limits are given as a general guide:
At idle speedCO level no more than 0.5%
At Afast idle~ (2500 to 3000 ipm) CO level no more than 0.3%
(Minimum oil temperature SOOC)
If the CO level cannot be reduced far
enough to pass the test (and the fuel ana
ignition systems are otherwise In gooo
condition) then the carburettor is badly worn
or there is some problem In the fuellnjectiOtl
system or catalytic converter (as applicable).

-

-

HC emissions

o With the CO within limits. HC emissions fOl'
vehicles first used between lSI August 1975
and 31 Sl July 1992 (P to J registration) mUST
not exceed 1200 ppm. Vehicles first use<!
after 1 st August 1992 (K registration) mUs.1
conform to the manufacturer's specification
The MOT tester has access to a 001
database or emissions handbook, which IIS1S
the CO and HC limits for each make and
model 01 vehicle. The HC level is measurtKl
with the engine at "fast idle". The following 1&
given as a genefal guide:
At "fast Idle- (2500 to 3000 ipm)HC level no more than 200 ppm
(Minimum oil temperature 60"C)
Excessive HC emissions are caused b
incomplete combustion. the causes of whid'l
can Include oil being burnt. mechanical Weal
and ignitionlfuel system malfunction.

o

Diesel models

o The only emission test applicable to Diesel
engines is the measuring of exhaust smoke
density. The test involves accelerating the
engine several times to its maximul1"
unloaded speed.
Note: It is o{ the utmost importance that the
engine timing belt is in good condition before
the test is carried out.

o The

limits for Diesel engine exhaus1
smoke. introduced in September 1995 are:
Vehicles first used before pI August 1979
Exempt from metered smoke testing, bUI
must not emit "dense blue or cleart
visible black smoke for a period of more
than 5 seconds at Idle~ 01' "dense blue Of
clearly visible black smoke during acceleration which would obscure the view d
other road users".
Non-turbocharged vehicles first used after
1S1 August 1979: 2.5m-1
Turbocharged vehicles first used after
1S1 August 1979: 3.0m-1
D Excessive smoke can be caused by a dirty
air cleaner element. Otherwise, professional
advice may be needed to find the cause.

Fault find ing
Engine

•
I
I

g

Automatic transmission
Fluid leakage
Transmission fluid brown, or has burned smell
General gear selection problems
Engine wilt oot start In any gear, or stans in gears other than PaJil.
or NeulTal
Transmission slips, shifts roughly, Is noisy, or has no dlive in
fOlWard or reverse gears

Engine fails 10 rotate wheo attempting to slart
Engine rotates, but will not start
Engine difficult to start when cold
Engine difficult to start when hot

~

Starter motor noisy or excessively-rough in engagement
Engine starts, but stops immediately
Engine idles erratically

Engine misfires at idle speed
Engine misfires throughout the driving speed range

Driveshafts
Clicking or knocking noise on tums (at slow speed on full-lock)
Vibration when accelerating or decelerating

Engine hesitates on accsIefallOO

II

Engine sialls
Engine lacks power
Engine backfires

Braking system

Oil pressure waming light Illuminated with engine running
Engine funs-on after switChing off
Engine noises

E

Cooling system
Ovemeating
Overcoohng
External coolant leakage

r
j

Intemal coolant leakage
Com>sIon

•

Excessive fuel consumption
Fuel leakage and/or fuel odour
Excessive noise or fumes from exhaust system

Clutch

o

Pedal travels to floor - no pressure or very little resistance
Clutch fails to disengage (UMble to select gears)
Clutch slips (engine speed increases, with no increase kl vehicle

-

Jodder as clutch is engaged
Noise when depreSSing Of releasing clutch pedal

Manual transmission
Noisy in neutral with engine running
Noisy in one particular gear
Difficulty engaging gears
Jumps out of gear
Vibration
Lubricant leaks

~

Vehicle pulls to one side under braking
Noise (grinding or high-pitched squeaQ when brakes applied
EXC9SSive brake pedal travel
Brake pedal feels spongy when depressed
Excessive brake pedal effort required to stop vehicle
JuckIer felt through brake pedal or steering wheel when braking
Brakes binding
Rear wheels locking under normal braking

Suspension and steering systems

Fuel and exhaust systems

lI
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Vehicle pulls to one side
Wheel wobble and vibration
Excessive pitching andIOf rolling around comers,
Wandering or general Instability
Excessively-stiff steering
Excessive play in steering
Lack of power assistance
Tyre wear excessive

Of during

braking

Electrical system
Battery will not hold a charge for more than a few days
Ignitionlno-charge warning light remains illuminated with engine
running
Ignitionlno-charge warning light fails to come on
Lights inopemtive
Instrument readings Inaccurate or erratic
Hom inopefalive, or ullS8Usfactory in operation
Windscreenltailgate wipers Inoperative, or unsatisfactory :n
operation
Windscreen/tailgate washers inoperative. or unsatisfactory in
operation
Electric windows inoperative, or unsausfactorj in operatIOn

Introduct ion

••

The vehicle owner who does his or her own
maintenance according to the recommended
service schedules should not have to use this
section of the manual very often. Modern
component reliability is such that. provided
those items subject to wear or deterioration
are inspected or renewed at the specified
intervals. sudden failure is comparatively rare,
Faults do not usually just happen as !II result of
sudden failure, but develop over a period of
time. Major mechanical failures in particular
are usually preceded by characteristic
symptoms over hundreds or even thousands
of miles. Those components which do
occasionally lait without warning are often
small and easily carried in the vehicle.

With any 'ault-find ing. the first step is to
decide where to begin investigations.
Sometimes this is obvious, but on other
occasions, a little detective work will be
necessary. The owner who makes half a
dozen
haphazard
adjustments
or
replacements may be successful in
curing a fault (or Its symptoms). but
will be none the wiser if the faul1 recurs.
and ultimately may have spent more
time and money than was necessary. A
calm and logical approach will be found to be
more satisfactory in the long run. Always
take into account any warning signs
or abnormalities that may have been
noticed in the period preceding the fault -

power loss, high or low gauge readings,
unusual smells, etc - and remember that
failure of components such as fuses or spark
plugs may only be pointers to some
undertying fault.
The pages which follow provide an easyreference guide to the more common
problems which may occur dUring the
operation of the vehiCle, These problems and
their possible causes are grouped under
headings denoting various components or
systems, such as Engine, Cooling system,
etc, The Chapter and/or Section which deals
with the problem is also shown In brackets.
Whatever the lault, certain basic prinCiples
apply. These are as follows:
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Fault finding

Verify the fault. This is simply a matter of
being sure that you know what the symptoms

lor loose or broken wIres before digging out

are before starting work. This Is particular1y
Important if you are investigating a fault for
someone else, who may not have described It

Cure the disease, not the symptom.
Substituting a flat battery with a fully-charged
one will get you off the hard shoulder, but if
the underlying cause Is not attended to, the
new battery will go the same way. Similarly,
changing oil-fouled spark plugs (petrol
models) lor a new sel will get you moving
again, but remember that the reason for the
fouling Of it wasn't simply an incorrect grade

very accurately.
Don't over/ook the obvious. For example, if
the vehicle won't start, is there petrol In the
tank? (Oon't take anyone else's word on this
particular point, and don't trust the fuel gauge
eithe(1) If an electrical fault is Indicated, look

the lest gear.

of plug) will have to be established
corrected.
Don't take anything for granted. ParbcuIIr
don't forget that a new component may
be defective (especially if it's been rat
around in the boot for months), and 00;
leave components out of a fault dlagno
sequence Just because they are ne
recently-fitted. When you do finally dlagl'lOlll
difficult fault, you'll probably realise that
evidence was there from the start.

Engine
Engine fails to rotate when a ttempting to start
., Battery terminal connections loose or corroded (Weekly Checks).
Battery discharged or faulty (Chapter SAl.
Broken, loose or disconoected wiring in the starting circuit
(Chapter SA).
Defective starter solenoid or switch (Chapter SA).
Defective starter motor (Chapter SA).
Starter pinion or flywheel ring gear teeth loose or broken
(Chapter 2A. 2B and SA).
D Engine earth strap broken or disconnected (Chapter SA).

Engine rotates, but will not start

o

Fuel tank empty.
Battery discharged (engine rotates slowly) (Chapter 5A).
Battery terminal connections loose or corroded (Weekly checks).
Ignition components damp or damaged (Chapter 1 and 5B).
Broken, loose or disconnected winng in the ignition circuit
(Chapter 1 and 5B).
Worn, faulty or Incorrectly-gapped spark plugs (Chapter 1).
Fuel Injection system fault (Chapter 4A).
Major mechanical failure (eg camshaft drive) (Chapter 2A or 2B).

Engine difficult to start when cold

r
.J

e.

Battery discharged (Chapter SA).
Battery terminal connections loose or corroded (Weekly checks).
Worn. faulty or incorrecUy-gapped spark plugs (Chapter 1).
Fuel injection system fault (Chapter 4A).
Other ignition system fault (Chapter 1 and 5B).
low cylindec- compressions (Chapter 2A or 2B).

Engine idles e"at/cally

J
'"J

EngIne misfires at Idle speed
Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).

D Faulty spark plug HT leads (Chapter 1).
Vacuum leak at the throttle body, inlet manifold or associated
hoses (Chapter 4A).
Blocked injectorlfuellntectlon system fault (Chapter 4A).
Uneven or low cylinder compressions (Chapter 2A or 2B).
(1 Disconnected, leaking, or perished crankcase ventilation hoses
(Chapter 4B).

Engine misfires throughout the driving speed
range

o
o

iJ

Engine difficult to start when hot
Air filter element dirty or clogged (Chapter 1).
Fuel injection system fault (Chapter 4A).
low cylinder compressioos (Chapter 2A or 2B).

Starter motor noisy or excessi vely-rough In
engagement

o

Starter pinion or flywheel ring gear teeth loose or broken
(Chapter 2A, 2B and 5A).
Starter motor mounting bolts loose or missing (Chapter SA).
Starter motor internal components worn or damaged (Chapter SA).

Engine starts, but stops immediately

r

Fuel pump faulty, or delivery pressure low (Chapter 4A) .
Fuel lank vent blocked, or fuel pipes restricted (Chapter 4A).
Vacuum leak at the throttle body, Inlet manifold or associated
hoses (Chapter 4A).
Worn, faulty or incorrectty-gapped spark plugs (Chapter 1).
Faulty spark plug KT leads (Chapter 1).
Faulty ignition coil (Chapter 5B).
Uneven or low cylinder compressions (Chapter 2A or 2B).
Blocked injector/fuel injection system fault (Chapter 4A).

Engine hesitates on acceleration

D
"J

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Vacuum leak at the throttle body, Inlet manifold or associated
hoses (Chapter 4A).
Blocked injoctorlfuellnjectlon system fault (Chapter 4A).

Engine stalls

loose or faulty electrical connections in the ignilJon Circuit
(Chapter 1 and 5B).
Vacuum leak al the throttle body or Inlet manifold (Chapter 4A).
Blocked injectorlfuel injection system fault (Chapter 4A).

Air fitter element clogged (Chapter 1).
Vacuum leak at the throttle body, inlet manifold or associated
hoses (Chapter 4A or 4B).
Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Uneven or low cylinder compressions (Chapter 2A or 2B).
Camshaft lobes worn (Chapter 2A or 2B).
TIming belt Incorrectly tensioned (Chapter 2A or 2B).
Blocked injectorlfuel injection system fault (Chapter 4A).

o

Vacuum leak at the throttle body, inlet manifold or associated
hoses (Chapter 4A).
Fuel pump faulty, or delivery pressure low (Chapter 4A).
Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A).
Blocked injectorlfuel injection system fault (Chapter 4A).

I

Fault finding
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Engine (continued)

.

•

Engine lacks power
D Timing belt incorrectly fitted or tensioned (Chapter 2A or 28).
D Fuel pump faulty, or delivery pressure low (Chapter 4A).
D Uneven or low cylinder compressions (Chapter 2A or 28).
D Worn, faulty or incorrectly-gapped spar\< plugs (Chapter 1).
D Vacuum leak at the throttle body, inlet manifold or associated
hoses (Chapter 4A).

D 81oci<ed injector/fUel injection system fault (Chapter 4A).
D 8rakes binding (Chapter 9).
D Clutch slipping (Chapter 6).
Engine backfires
D Timing belt Incorrectly fitted or tensioned (Chapter 2A or 28).
D Vacuum leak at the throttle body. Inlet manifold or associated

Engine noises
Pre-ignition (pinking) or knocking during acceleration or
under load

D
D
D
D
D
D

Whistling or wheezing noises

D
D

hoses (Chaptflf 4A).

D Blocked injectorifuel injection system fault (Chapter 4A).
011 pressure warning light Illuminated with engine
running
D Low oil level. or incorrect oil grade (Weekly checks).
D Faulty oil pressure warning light switch (Chapter SA).
D Worn engine bearings and/or 011 pump (Chapter 2C).
D High engine operating temperature (Chapter 3).
D Oil pressure relief valve defective (Chepter 2A or 28).
D 011 pick-up strainer clogged (Chapter 2A Of 2B).
Engine runs-on after switching off
D Excessive carbon build-up In engine (Chapter 2A or 28).
D High engine operating temperature (Chapter 3).
D Fuel injection system fault (Chapter 4A).

Ignition timing incorrecVignltioo system fault (Chapter 1 and 58).
Incorrect grade of spar\< plug (Chapter 1).
Incorrect grade of fuel (Chapter 4A).
Vacuum leak at the throttle body, inlet manifold or associated
hoses (Chapter 4A).
Excessive carbon build-up In engine (Chapter 2A or 28).
810cked injectorlfuel injection system fault (Chapter 4A).

D
D

Leaking inlet manifold or throttle body gasket (Chapter 4A).
Leaking exhaust manifold gasket or pipe-to-manifold Joint
(Chapter 4A).
Leaking vacuum hose (Chapter 4A, 4B and 9).
810wing cylinder head gasket (Chapter 2A or 2B).

Tapping or rattling noises

D
D

Worn valve gear or camshaft (Chaptflf 2A, 28 or 2C).
AncillBfY component fault (coolant pump, alternator. etc)
(Chapter 3, SA, etc).

Knocking or thumping noises

D
D
D
D

Worn big-end bearings (regular heavy knocking, perhaps less
under load) (Chaptflf 2C).
Worn main bearings (rumbling and knocking, perhaps worsening
under load) (Chapter 2C).
Piston slap (most noticeable when cold) (Chapter 2C).
Ancillary component feult (coolant pump. alternator. etc)
(Chapter 3, SA. etc).

Cooling system
Ollerheating

o
o
o
o
o
o
D

Insufficient coolant in system (Weekly checks).
Thermostat faulty (Chapter 3).
Radiator core blocked. Of grille restricted (Chaptflf 3).
Electric cooling fan faulty (Chapter 3).
Pressure cap faulty (Chapter 3).
Ignition timillQ incorrecVignitlon system fault (Chapter 1 and 58).
Inaccurate temperature gauge sender unit (Chapter 3).
AIr10ck In cooling system.

D
Ollercooling

o
o

Thermostat faulty (Chapter 3).
Inaccurate temperature gauge sender unit (Chapter 3).

External coolant leakage

o
o
D
o
o
o

Deteriorated or damaged hoses Of hose clips (Chapter 1).
RadiatOf core or heater matrix leaking (Chapter 3).
Pressure cap faulty (Chapter 3).
Coolant pump seal leaking (Chapter 3).
Boiling due to overheating (Chapter 3).
Core plug leaking (Chapter 2C).

Internal coolant leakage
D Leaking cylinder I'Iead gasket (Chapter 2A or 28).
D Cracked cylinder head or cylinder bore (Chapter 2A. 28 or 2C).

Corrosion
D Infrequent draining and flushing (Chapter 1).
D Incorrect coolant mixture or inappropriate coolant type (Chapter 1).
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Fault finding

Fuel and exhaust systems
Excessive fuel consumption

Fuel leakage and/or fuel odour

,J Air filter element dirty or clogged (Chapter 1).
Fuel InJection system fault (Chapter 4AJ.
Ignition timing IncorrecVlgnltlon system fault (Chapter 1 and 58).

lyres under-inflated (Weekly checks).

Damaged fuel tank, pipes or connections (Chapter 4A or 48).

Excessive noise or fumes from exhaust system

o

Leaking exhaust system or manifold pnts (Chapter 1 and 4A).
Leaking, comxIed or damaged silencers or pipe (Chapter 1 and 4A).
Broken mountings causing I:xldy or suspension contact (Chapter 1).

Clutch
Pedal travels to floor - no pressure or very little

resistance

C
D

Hydraulic fluid ievellow/alr in the hydraulic system (Chapter 6).
Broken clutch release bearing Of fori\; (Chapter 6).

-

Broken diaphragm spring in clutch pressure plate (Chapter 6).

Clutch falls to disengage (unable to select gears).
Hydraulic fluid levellow/air in the hydraulic system (Chapter 6).
Clutch friction plate sticking on gearbox Input shaft splines
(Chapter 6).
Clutch friction plate sticking to ftywheeI or pressure plate (Chapter 6).
Faulty pl'8SSUre plate assembly (Chapter 6).
Clutch release mechanJsm wan or incorrectty assembled (Chapter 6).

Clutch slips (enf'ine speed increases, with no
increase in vehIcle speed).

Judder as clutch Is engaged
D

Clutch friction plate linings contaminated with oil or grease
(Chapter 6).
D Clutch friction plate linings excessively wom (Chapter 6).
D Faulty 01' distorted pressure plate or diaphragm spring (Chapter 6).
D Wom or loose englneltransmisslon mountings (Chapter 2A or 2B).
Clutch friction plate hub or gearbox input shaft splines worn
(Chapter 6).

Noise when depressing or releasing clutch
pedal
Worn clutch release bearing (Chapter 6).
D Worn or dry clutch pedal bushes (Chapter 6).

D

Faulty pl'8SSUre plate assembly (Chapter 6).
Pressure plate diaphragm spring broken (Chapter 6).
D Broken friction plate cushioning springs (Chapter 6).

Clutch frictiofl plate linings excessively worn (Chapter 6).
Clutch frictiofl plate linings contaminated with oil or grease
(Chapter 6).
Faulty pressure plate or weak diaphragm spring (Chapter 6).

Manual transmission
Noisy In neutral with engine running
r

D

Input shaft bearings worn (noise apparent with clutch pedal
released, but not when depressed) (Chapter 7/JIJ.'
Cilltch release bearing wom (noise apparent with clutch pedal
depressed, possibly less when released) (Chapter 6).

Noisy In one parti cular gear
Worn, damaged or chipped gear teeth (Chapter 7/JIJ.'
Difficulty engaging gears
Clutch fault (Chapter 6).
Worn or damaged gearchange linkage/cable (Chapter 7/JIJ.
Worn synchronlser units (Chapter 7/JIJ.'

Jumps out of gear
C
-

Wom or damaged gearchanga linkage/cable (Chapter 7A).
Wom synchroniser units (Chapter 7Aj.'
Worn selector for1<s (Chapter 7Aj:

Vibration

o
o

lack of oil (Chapter 1).
Worn bearings (Chapter 7Aj:

Lubricant leaks

o
_

o

leaking differential output oil seal (Chapter 7A).
leaking housing joint (Chapter 7/JIJ.'
leaklng input shaft oil seal (Chapter 7Aj:

• Although the corrective action necessary to remedy the symptoms
described Is beyond the scope of the home mechanic, the above
Information should be helpful In isolating the cause of the condition, so
that the owner can communicate clearly with a professional mechanic.

Fault finding
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Automatic transmission
Nota: Due to the complexity of the automatic transmission, it is difficult
for the home mechanic to properly diagnose and service this unit. For
problems other than the following, the vehicle should be taken to 8

dealer service department or automatic transmission specialist. Do not
be too hasty in removing the transmission if a fault is suspected, 8S
most of the testing is carried out with the unit still fitted.

General gear selection problems

o

a) Engine starting in gears other than PBlk or Neutral.
b) Indicator panel indicating a gear other than the one actu8Jly being

u'"".

Fluid leakage

o
o

Automatic transmission fluid is usually dark in colour. Fluid leaks
should not be confused with engine oil, which can easily be blown
onto the transmission by airflow.
To determine the source of a leak, first remove all built-up dirt and

grime from the transmission housing and surrounding areas using
a degreasing agent, or by steam-cleaning. Drive the vehicle at low
speed, so airflow will not blow the leak far from its sourcs. Raise
and support the vehicle, and determine where the leak is coming
from. The following are common areas 01 leakage:
a) Oil pan (Chapter 1 and 78).
b) Dipstick tube (Chapter 1 and 78).

moves when in PBlk or Neutral.
Aefer to Chapter 7B for the s&lector cable adjustment procedure.

c) Vehicle

o

Engine will not start In any gear, or starts In gears
other than Park or Neutral

o

Incorrect selector cable adjustment (Chapter 7B).

Transmission slips, is noisy, or has no drive In
fOlWard or reverse gears

o

c) Transmission-tcrf/uid cooler pipes/unions (Chapter 78).

Transmission fluid brown, or has burned smell

o

Chapter 7B deals with checking and adjusting the selector cable
011 automatic transmissions. The following are common problems
which may be caused by a poorly-adjusted cable:

Transmission fluid level low, or fluid in need of renewal (Chapter 1).

There are many probable causes IOf the above problems, but the
home mechanic should be concemed with only one possibilityfluid level. Before taking the vehicle to a dealer or transmission
specialist, check the fluid level and condition of the fluid as
described in Weekly checkS and Chapter 1. Correct the fluid level
as necessary, or change the fluid and filter if needed. If the
problem persists, professional help will be necessary.

Driveshafts
Clicking or knocking noise on turns (st slow speed
on full-lock).

o
o

Lack of constant velocity joint lubricant, posslbly due to damaged
gaiter (Chapter 8).
Worn outer constant velocity joint (Chapter 8).

Vibration when accelerating or decelerating

o
o

Worn inner constant velocity joint (Chapter 8).
Bent or distorted driveshaft (Chapter 8).

Braking system
Note: Before assuming that a brake problem exists, make sure that the
lyres are In good condition and correctly Inflated, that the front wheel
alignment is correct, and that the vehicle is not loaded with weight in an
unequal manner. Apart from checking the condition of al/ pipe and
hose connections, any faults occurring on the anti-lock braking system
should be referred to a Fiat dealer for diagnosis.

Vehicle pulls to one side under braking

o
o
o
o
o

Worn, defective, damaged or contaminated brake pads/shoes on
one side (Chapter 1 and 9).
•
Seized or partially-seized front brake caJiper/wheel cylinder piston
(Chapter 1 and 9).
A mixture 01 brake padlshoe lining materials fitted between sides
(Chapter 1 and 9).
Brake caliper or backplate mounting bolts loose (Chapter 9).
Wom or damaged steering or suspension components (Chapter 1
and 10).

Noise (grinding or high-pitched squeal) when
brakes applied

o
o
o

Brake pad or shoe friction lining material worn down to metal
backing (Chapter 1 and 9).
Excessive corrosion of brake disc or drum. (May be apparent after
the vehicle has been standing for some time (Chapter 1 and 9).
Foreign object (stone chipping, etc) trapped between brake disc
and shield (Chapter 1 and 9).

Excessive brake pedal travel

o
o
o

Inoperative rear brake seH-adjust mechanism (Chapt8( 9).
Faulty master cylinder (Chapter 9).
Air in hydraulic system (Chapter 9).

Brake pedal feels spongy when depressed

o
o
o
o

Air in hydraulic system (Chapter 9).
Deteriorated flexible rubber" brake hoses (Chapter 1 and 9).
Master cylinder mounting nuts loose (Chapter 9).
Faulty master cylinder (Chapter 9).
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Fault finding

Braking system (continued
Excessive brake pedal effort required to stop
vehicle

o
D
D
D
D
D
D

Faulty vacuum servo unit (Chapter 9).
Disconnected, damaged or insecure brake selVO vacuum hose
(Chapter 9).
Primary or secondary hydraulic circuil failure (Chapter 9).
Seized brake caliper or wheel cylinder plston{s) (Chapter 9).
Brake pads or brake shoes incorrectly fitted (Chapter 9).
II'ICOrT9ct grade of brake pads or brake Shoes fitted (Chapter 9).
Brake pads or brake shoe linings contaminated (Chaptef 9).

C.
D

Brakes binding

o
-

Seized brake caliper or wheel cylinder piston(s) (Chapter 9).
Incorrectly-adjusted handbrake mechanism (Chapter 9).
Faulty master cylinder (Chapter 9).

Rear wheels locking under normal braking
Rear brake shoe linings contaminated (Chapter 1 and 9).
Faulty brake pressure regulatOl' (Chapter 9).

Judder felt through brake pedal or steering wheel
when braking

o

Brake pad or brake shoe linings worn (Chapter 1 and 9).
Brake caliper or brake backplate mounting bolts loose (Chapter 9).
Wear in suspension or steering components or mountings
(Chapter 1 and 10).

Excessive run-out or distortion of discs/drums (Chapter 9),

Suspension and steering
Note: BefOl8 diagnosing suspension or steering faults, be sure rh8t the
trouble is not due to Incorrect tyre pressures, mixtures of!yr9 types, or
binding brakes.

Excessively~sti" steering
Lack of steering gear lubricant (Chapter 10).

D Seized track rod end balljoint or suspension balljoint (Chapter 1
and 10).

Vehicle pulls to one side

D

Defective tyre (Weekly checks).
Excessive wear in suspension or steering components (Chapter 1
and 10).
Incorrect front wheel alignment (Chapter 1).
Accident damage to steering or suspension components
(Chapter 1).

Wheel wobble and vibration
D
D
D
D

D

Front roadwheels out of balance (vIbration felt mainly through the
steering whee~ (Chapter 1).
Rear roadwheels out of balance (vlbratloo felt throughout the
vehicle) (Chapter 1).
Roadwheels damaged or distorted (Chapter 1).
Faulty or damaged tyre (Weekly Checks).
Worn steering or suspension joints, bushes 01' components
(Chapter 1 and 10).
Wheel bolts loose (Chapter 1 and 10),

D Incorrect front wheel alignment (Chapter 1).
D Steering rack or column bent or damaged (Chapter 10).
Excessive play in steering
D Worn steering column intermediate shaft universal joint (Chapter 10)
Worn steering track rod end ballJoints (Chapter 1 and 10).
Worn rack-and-pinion steering gear (Chapter 10).
Worn steering 01' suspension joints, bushes or components
(Chapter 1 and 10).

Lack of power assistance
Faulty electronic power steering motOl' or control unit fault
(Chapt8f 1 0).

Tyre wear excessive
Tyres worn on inside or outside edges

Excessille pitching and/or roiling around comers,
or during braking

Tyres under-inflated (wear on both edges) (Weekly checks).
""] Incorrect camber or castor angles (wear on one edge only)
(Chapter 1).
Worn steering or suspension joints, bushes or components
(Chapter 1 and 10).
D Excessively-hard cornering.
Accident damage.

D

Tyre tre9ds exhibit feathered edges

D

Defective shock absorbers (Chapt8f 1 0),
Broken or weak spring and/or suspension component
(Chapter 10).
Worn or damaged anti-roll bar or mountings (Chapter 10).

Wandering or genera/Instability

o
D

D

Incorrect front wheel alignment (Chapter 1).
Worn steering or suspension joints, bushes 01' components
(Chapter 1 and 10).
Roadwheels out of balance (Chapter 1).
Faulty or damaged tyre (Weekly checkS).
Wheel bolts loose (Chapter 1 and 10).
Defective shock absorbers (Chapter 10).

D

Incorrect toe setting (Chapter 1).

Tyres wom in centre of tread

o

Tyres over-inflated (Weekly checks).

Tyres worn on inside and outside edges
Tyres under-inflated (Weekly checks).

Tyres wom unevenly
Tyreslwheels out 01 balance (Chapter 1).
Excessive wheel or tyre run-out (Chapter 1).
Worn shock absorbers (Chapter 1 and 10).
Faulty tyre (Weekly checks).

Fault finding
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Electrical system
Nole : For problems associated with the starting system, refer to the
faults listed under Engine earlier In this S6ction.

Battery will not hold B charge for more than a few
days
Battel')' defective internally (Chapter SA).
Battery terminal connections loose or COIToded
(Weekly ch6cks).

AuxiUary dnvebeh worn or inc<lfl'ectly adjusted (Chapter 1).
Ahemator not charging at COITect output (Chapter 5A).
Ahemator or vofiage regulstOf' faulty (Chapter SA).
Short-circuit causing continual battery drain (Chapter SA and 12).

Ignition/no-charge warning /lght remains
illuminated with engine running
Auxiliary drivebelt broken, wom, or Incorrectly adjusted
(Chapter 1).

[

e

Alternator brushes worn, sticking, or dirty (Chapter SA).
A1temator brush springs weak or bl'oken (Chapter SA).
Intemallault in alternator or voltage regulator (Chapter 5A).
Btoken, disconnected, or loose wiring in charging drcuit
(Chapter SA).

Ignition/no-charge warning light fails to
come on
Warning light bulb blown (Chapter 12).
Broken, disconnected, 01" loose wiring in warning light circuit
(Chapter 12).
Alternator fautty (Chapter SA).

Lights inoperative
Bulb blown (Chapter 12).

Hom emits intennittent or unsatisfactory sound

o
D
o

Cable connections loose (Chapter 12).
Horn mountings loose (Chapter 12).
Faulty horn (Chapter 12).

Windscreen/tailgate wipers
unsatisfactory in operation

Inoperative~

Wipers fail to operate, or operate very slowly

o

D

Wiper blades stuck to screen, Of linkage seized or binding
(Chapter I and 12).
Blown fuse (Chapter 12).
Cable or cable connections loose, broken or disconnected
(Chapter 12).
Faulty relay (Chapter 12).
Fautty wiper motor (Chapter 12).

Wiper blades sweep over too large or too small an area of
the glass

D
-

Wiper arms incorrectly positioned on spindles (Chapter 1).
Excessive wear of wiper linkage (Chapter 12).
Wiper motor or 6nkage mountings loose or insecure (Chapter 12).

Wiper blades fail to clean the glass effectively
r, Wiper blade rubbers worn or perished (Weekly checks).

o

Wiper arm tension springs broken, or arm pivots seized (Chapter
12).
Insufficient windscreen washer additive to adequately remove
road film (Weekly checks).

Wlndscreenltailgate washers
unsatisfactory in operation

Inoperat;ve~

o

Corrosion of bulb 01" tHJlbtIolder contacts (Chapter 12).

One or more washer jets inoperative

r.

Blown fuse (Chapter 12).
Faulty relay (Chapter 12).
Broken, loose, or disconnected wlnog (Chapter 12).
Fautty switch (Chapter 12).

Washer pump fails to operate

Instrument readings Inaccurate or erratic
Instrument readings Increase with engine speed

o

Faulty voltage regulator (Chapter I 2).

Fuel or temperature gauges give no reading
C

=-

o

Faulty gauge sender unit (Chapter 3 and 4A).
Wiring open~ircuit (Chapter 12).
Fautty gauge (Chapter I 2).

Fuel or temperature gauges give continuous maximum
reading

o

Faulty gauge sender unit (Chapter 3 and 4A).
Wiring short~ircuit (Chapts( 12).
Faulty gauge (Chapter 12).

Hom

Inoperative~

or unsatisfactory in operation

Hom operates all the time
Hom push either earthed or stuck down (Chapter 12).
Horn cable-ta-hom push earthed (Chapter 12).

Hom fails to operate

o
C

Blown fuse (Chapter 12).
Cable or cable connections loose, broken 01" disconnected
(Chapter 12).
Faulty hom (Chapter 12).

or

or

Blocked washer Jet (Chapter 1).
OiSCOflnected. kinked or restricted fluid hose (Chapter 12).
Insufficient fluld In washer reservoir (Weekly checks).

o
D
o

Broken or disconnected wiring or connections (Chapter 12).
Blown fuse (Chapter 12).
Faulty washer switch (Chapter 12).
Faulty washer pump (Chapter 12).

Washer pump runs for some time before fluid is emitted
from jets
D

Fautty one-way valve in fluid supply hose (Chapter 12).

Electric windows inoperative, or unsatisfactory in
operation
Window glass will only move in one direction
Faulty switch (Chapter 12).

Window glass slow to move

o
D

Regulator seized or damaged, or in I)99d of lubrication (Chapter
11).
Door internal components or trfm fouling regulator (Chapter 11).
Faulty motor (Chapter 11).

Window glass falls to move
Blown fuse (Chapter 12).
Fautty relay (Chapter 12).
Broken or disconnected wiring or connections (Chapter 12).
Faulty motor (Chapter 11).
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Glossary of technical terms

A
ABS (Anti-lock brake system) A system,
usually electronically controlled, that senses
Incipient wheel lockup during braking and
relieves hydraulic pressure at wheels that Bre

would tend to clog the radiator and coolant
passages and reduce cooling efficiency.
Anti-seize compound
A coating that
reduces the risk of seizing on fasteners that
are subjected to high tempefatures, such as
exhaust manifold bolts and nuts.

about to skid.
Air bag An Inflatable bag hidden in the
steering wheel (driver's side) or the dash or

glovebox (passenger side). In a head-on
collision, the bags inflate, preventing the driver
and front passenger from being thrown
forward Into the steering Wheel or windscreen.
Air cleaner A metal or plastic housing,
containing a filter element, which removes
dust and dirt from the air being drawn Into the

engine.
Air fllter element The actual filter In an air
cleaner system, usually manufactured from
pleated paper and requirlng renewal at regular

Intervals.

Anti-seize compound

Asbestos A natural fibrous mineral with great
heat resistance, commonly used In the
composition of brake friction materials.
Asbestos is a health hazard and the dust
created by brake systems should never be
Inhaled or ingested.
Axle A shaft on which a wheel revolves, or
which revolves with a wheel. Also, a solid
beam that connects the two wheels at one
end of the vehicle. An axle which also
transmits power to the wheels Is known as a
live axle.

Air filter
Allen key A hexagonal wrench which fits Into

a recessed hexagonal hole.
Alligator clip A long-nosed spring-loaded
metal clip with meshing teeth. Used to make
temporary electrical connections.
Alternator A component In the electrical
system whiCh converts mechanical energy
from a drivebett into electrical energy to
charge the battery and to operate the starting
system, Ignition system and electrical
accessories.

AKIe essembly
Axleshaft A single rotating shaft, on either
side of the differential . which delivers power
from the final drive assembly to the drive
wheels. Also called a drtveshaft or a halfshatt.

B

Alternator (exploded view)

Ampere (amp) A unit of measurement for the
flow of electric current. One amp is the
amount of current produced by one volt
actlllg through a resistance of one ohm.
Anaerobic sealer A substance used to
prevent bolts and screws from loosening.
Anaerobic means that it does not require
oxygen for activation. The Loctite brand Is
widely used.
Antifreeze A substance (usually ethylene
glycol) mixed with water, and added to a
vehicle 's cooling system, to prevent freezing
of the coolant In winter. Antifreeze also
contains chemicals to inhibit corrosion and
the formation of rust and other deposits that

Bearing The curved surface on a shaft or in a
bore, or the part assembled into either, that
permits relative motion between them with
minimum wear and mction.
Big-end bearing The bearing in the end of
the connecting rod that's attached to the
crankshaft.
Bleed nipple A valve on a brake wheel
cylindef. caliper or other hydraulic component
that is opened to purge the hydraulic system
of air. Also caJled a bleed screw.

Ball bearing
An anti-friction bearing
consisting of a hardened inflB( and outer race
with hardened steel balls between two races.

Brake bleeding
Brake bleeding Procedure for removing air
from lines of a hydraulic brake system.
Brake disc The component of a disc brake
that rotates with the wheels.
Brake drum The component of a drum brake
that rotates with the wheels.
Brake linings The friction material which
contacts the brake disc or drum to retard the
vehicle 's speed. The linings are bonded or
riveted to the brake pads or shoes.
Brake pads The replaceable friction pads
that pinch the brake disc when the brakes are
applied. Brake pads consist of a friction
material bonded or riveted to a rigid backing
plate.
Brake shoe The crescent-shaped carrier to
which the brake linings are mounted and
which forces the lining against the rotating
drum during braking.
Braking systems For more information on
braking systems, consult the Haynes
Automotive Brake Manual.
Breaker bar A long socket wrench handle
providing greater leverage.
Bulkhead The Insulated partition between
the engine and the passenger compartment.

C

SeBring

Caliper The non-fotating part of a disc-brake
assembly thai straddles the disc and carries
the brake pads. The caliper also contains the
hydraulic components that cause the pads to
pinch the disc when the brakes are applied. A
caliper Is also a measuring tool that can be
set 10 measure inside or outside dimensions
of an object.

Glossary of technical terms
Camshaft A rotating shaft on which a series
of cam lobes operate the valve mechanisms.
The camshaft may be driven by gears, by
sprockets and chain or by sprockets and a
belt.

Catalytic convener A silencet'-like device In
the exhaust system which converts certain
pollutants In the exhaust gases into less
harmful substances.

Canister A container in an evaporative
emission control system; contains activated
charcoal granules to trap vapours from the
fuel system.

canister
Carburettor A device which mixes fuel with
air in the proper proportions to provide a
desired power output from a spark Ignition
Internal combustion engine.

Cmburettor
Castellated Resembling the parapets along
the top 01 a castle wall. For example, a
castellated balljoinl stud nut.

Gat9Jytic converter
Circtip A ring-shaped clip used to prevent
endwise movement of cylindrical parts and
shafts. An Internal clrcllp is installed in a
groove In a housing; an external circlip fits
into a groove on the outside of a cylindrical
piece such as a shaft.
Clearance The amount of space between
two parts. For example, between a piston and
a cylinder, between a bearing and a journal.
etc.
Colt spring A spiral of elastic steel found In
various sizes throughout a vehicle, for
example as a springing medium in the
suspension and In the valve train.
Compression Reduction in volume, and
increase In pressure and temperature, of a
gas, caused by squeezing it Into a smaller
space.
Comprasslon ratio The relationship between
cylinder volume when the piston is at top
dead centre and cylinder volume when the
piston is at bottom dead centre.
Constant velocity ICv) joint A type of
universal Joint that cancels out vibrations
caused by driving power being tra nsmitted
through an angle.
Core plug A disc or cup-shaped metal
device Inserted In a hole in a casting through
which core was removed when the casting
was formed . Also known as a freeze plug or
expansion plug.
Crankcasa The lower part of the engine
block in which the crankshaft rotates.
Crankshaft The main rotating member, or
shaft, running the length of the crankcase,
with offset ~throws" to which the connecting
rods are attached.

castellated nut

Castor In wheel alignment. the backward or
forward lilt of the steering 8xis. Castor is
positive when the steering axis Is inclined
rearward at the top.

Crankshaft assembly
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Crocodile clip See Alligator dip

o

Diagnostic code Code numbers obtained by
accessing the diagnostic mode of an engine
management computer. This code can be
used to determine the area in the system
where a malfunction may be located.
Dlac brake A brake design incorporating a
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
energy of a moving vehicle Into heat.
Double-overhead cam (DOHC) An engine
that uses two overhead camshafts, usually
one for the intake valves and one for the
exhaust valves.
Drlvebelt(s)
The belt(s) used to drive
accessories such as the alternator. water
pump, power steering pump, air conditioning
compressor, etc. off the crankshaft pulley.

AcceSSOl)' drivebeJts
Drlveshaft Any shaft used to transmit
motion. CommooIy used when referring to the
axleshafts on a front wheel drive vehicle.

Driveshaft
Drum brake A type of brake using a drumshaped metal cylinder attached to the lOner
surface of the wheel. When the brake pedal is
pressed, curved brake shoes with friction
linings press against the inside of the drum to
slow or stop the vehicle.
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Glossary of technical terms

E
EGR valve A valve used to introduce exhaust

gases Into the Intake air stream.

Feeler blade A thin strip or blade Of hardened
steel, ground to an exact thickness, used to
check or measure clearances between parts.

electrode in a spark plug. Also refen; Ie
spacing between the points in a CO'
breaker essembly in a conventional pc'II
type ignition. or to the distance betw
reluctor or rotor and the pickup COIl
electronic ignition.
Gasket Any thin, soft material· usually .cardboard, asbestos or soft metal - ~
between two metal surfaces to ensure 8 900CI
seal. For Instance. the cylinder head gakM
seals the joint between the block and
cylinder head.

EGR valve
Electronic control unit {ECUI A computer
which controls (for Instance) Ignition and fuel
Injection systems, or an anti-lock braking
system. For more information reler to the
Haynes Automotive Electrical ancJ Electronic

Systems Manual.
Electronic Fuel Injection (EFI) A compulef

controlled fuel system that distributes fuel
through an in;ector located in each intake port
of the engine.
Emergency brake
A braking system,
Independent of the main hydraulic system,
that can be used to slow or stop the vehicle if
the primary brakes fail, or to hold the vehicle
stationary even though the brake pedal isn't
depj'9Ssed. H usually consists of a hand lever
that actuates either front or rear brakes
mechanically through a series of cables and

linkages. Also known as a handbrake or
parking brake.
Endfloat
The amount of lengthwise
movement between two parts. As applied to a
crankshaft, the distance that the crankshaft
can move forward and back in the cylinder
block.
Engine management system (EMS) A
computer controlled system which manages
the fuel Injection and the Ignition systems In
an Integrated fashion.
Exheust manifold A part with several
passages through Which exhaust gases leave
the engine combustion chambers and enter
the exhaust pipe.

Feeler blade

Firing order The order In which the engine
cylinders fire. or deliver their power strokes,
beginning with the number one cylinder.
Flywheel A heavy spinning wheel In which
energy Is absorbed and stored by means of
momentum. On cars, the flywheel Is attached
to the crankshaft to smooth out firing
impulses.
Free play The amount of travel before any
action takes place. The -looseness" in a
linkage, or an assembly of parts, between the
Initial application of force and actual
movement. For example. the distance the
brake pedal moves before the pistons in the
master cylinder are actuated.
Fuse An electrical device which protects a
circuit against accidental overload. The
typical fuse contains a soft piece of metal
which Is calibrated to melt at a predetermined
current flow (expressed as amps) and break
the circoit.
Fusible link A cIrcuit protection device
consisting of a conductor surrounded by
heat-resistant insulation. The conductor is
smaller than the wire it protects, so It acts as
the weakest link in the circuit. Unlike a blown
fuse. a failed fusible link must frequen tly be
cut from the wire for replacement.

G

Gap The distance the spark must travel in
Jumping from the centre electrode to the side

Gasket
Gauge All instrument panel display useCI
monHor engine conditions. A gauge wlm a
movable pointer on a dial or a fixed scale
analogue gauge. A gauge with a numeft<*
readout Is called a digital gauge.

IS'"

H

HalfshaH A rotating shaft that trans",
power from the final drive unit to a dn
wheel, usually when referring to a live rear
,,~.

Harmonic balancer A device designed to
reduce torsIon or twisting vibration In In.
crankshaft. May be incorporated In I
crankshaft pulley. Also known as a vibrat1Of'
damper.
Hone An abrasive too! for correcting sma
irregularities or differences in diameter In ar.
engine cylinder, brake cytlnder, etc.
Hydraulic tappet A tappet that utilises
hydraulic pressure from the engine'$
lubrication system to maintain zero clearance
(constant contact with both camshaft and
valve stem). Automatically adjusts to vanatlOl'l
in valve stem length. Hydraulic tappets also
reduce valve noise.

I

••

&ehaust manifold

F

Fan clutch A viscous (fluid) drive coupling
device which permits variable engine fan
speeds In relation to engine speeds.

Adiusting spark plug gap

Ignition timing The moment at which the
spark plug fires. usually expressed In the
number 01 crankshaft degrees before the
piston reaches the top of its stroke.
Inlet manifold A tube or housing With
passages through which flows the air·fuel
mixture (carburettor vehicles and vehicles
with throttle body Injection) or air only (pon
fuel-injected vehicles) to the port openings In
the cylinder head.

Glossary of technical terms
J
Jump start

Starting the engine of a vehicle

with a discharged or weak battery by
attaching jump leads from the weak battery to
a charged or helper battery.

L

load Sensing Proportioning Valye (LSPV)
A brake hydraulic system control valve that
works like a proportioning valve, but also

Overhead cam (ohc) engine An engine With
the camshaft(s) located on top of the cylindef
head(s).
Overhead valve (ohv) engine An engine with
the valves located In the cylinder head, but
with the camshaft located In the engine block.
Oxygen sensor A device installed In the
engine exhaust manifold, which senses the
oxygen content In the exhaust and converts
this information into an electric current. Also
called a Lambda sensor.

takes Into consideration the amount 01 weight

canied by the rear axle.
Locknut A nut used to lock an adjustment
nul, or other threaded component, in place.
For example, a locknut Is employed to keep

the adjusting nut on the rocker arm In
position.
Lockwasher A fOffTl of wash8f' designed to
prevent an attaching nut from worltlng loose.

.•
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MacPherson

strut

A

type

01

fronl

suspension system devised by Earte
MacPherson at Ford 01 England. In its original
form, a simple iaterallink with the anti-roll bar
creates the lower control arm. A long strut an Integral coil spring and shock absorber - is
mounted between the body and the steering
knuckle. Many modem so-called MacPherson
strut systems use a conventional lower A-arm
and don't rely on the anti-ro/I bar for location.
Multimeter An electrical test instrument wrth
the capabilrty 10 measure voltage, current and
resistance.

N
II
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NOx Oxides of Nitrogen. A common toxic
pollutant emitted by petrol and diesel engines
at higher temperatures.

o
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P
Phillips screw A type of screw head having a
cross instead of a 810t lor a corresponding
type of screwdriver.
Plaatlgage A thin strip of plastic thread,
available in different sizes, used for measuring
clearances. For example, a str1p of Plastlgage
is laid across a bearing )ournal. The parts are
assembled and dismantled: the width of the
crushed str1p Indicates the clearance belwe8fl
journal and bearing.

Ohm The unit of electrical resistance. One
volt applied to a resistance of one ohm will
produce a current of one amp.
Ohmmeter An instrument for measunng
electrical resistance.
O-ring A type of sealing ring made of a
special rubber-like material: In use, the O-ring
Is compressed into a groove to provide the
sealing action.

Pfsstigege
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Rocker ann A lever arm that rocks on a shaft
or pivots on a stUd. In an overhead valve
engine. the rocker arm converts the upward
movement 01 the push rod Into a downward
movement to open a valve.
Rotor In a distributor, the rotating device
Inside the cap that connects the centre
electrode and the ouler terminals as II tums.
distributing the high voltage from the coil
secondary winding to the proper spark plug.
Also. that part 01 an alternator which rotales
inside the stator. Also. the rotating assembly
of a turbocharger, including the compressor
wheel, shaft and turbine wheel.
Runout The amounl of wobble On-and-out
movement) of a gear or wheel as It's rotated.
The amount a shaft rotates ~out-ol-lrue." The
out-ol-round condition of a rotating part.

s

Sealant A liquid or paste used to prevent
leakage at a Joint. Sometimes used In
conjunction With a gasket.
Sealed beam lamp An older headlight
design which integrates the reflector. lens and
filaments into a hermetically-sealed one-piece
unit. When a filament burns out or the lens
cracks, the entire unit Is simply replaced.
Serpentine drivebelt A single, long, wide
accessory ddvebelt that's used on some
newer vehicles to drive all the accessories,
instead of a series of smaller, shorter belts.
Serpentine dl1vebelts are usually tensioned by
an automatic tensloner.

Propeller shaft The long hollow tube with
universal Joints at both ends that carries
power from the transmission to the differential
on front-engined rear wheel drive vehicles.
Proportioning valve A hydraulic control
valve which limits the amount of pressure to
Ihe rear brakes during panic stops to prevent
wheel lock-up.

R

Rack-snd -plnlon steering
A steering
system with a pinion gear on the end of the
steering shaft that mates with a rack (tIlink of
a geared wheel opened up and laid flal).
When the steering wheelis turned, the pinion
turns. moving the rack to the left or right. This
movement Is transmitted through the track
rods to the steering arms at the wheels.
Radiator A IIquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in an Internal combustion engine
cooling system.
Refrigerant Any substance used as a heat
transfer agent In an air-conditioning system.
R-12 has been the principle refrigerant for
many years; receot1y. however, manufacturers
have begun using A-134a, a non-CFC
substance that Is considered less harmful to
the ozone in the upper atmosphere.

Serpentine drivebeft

Shim Thin spacer, commonly used to adjust
the clearance or relative positions between
two parts. For example. shims Inserted Into or
under bucket tappets control valve
clearances. Clearance is adjusted by
changing the thickness of the shim.
Slide hammer A special puUer that screws
Into or hooks onto a component such as a
shalt or bearing; a heavy sliding handle on the
shaft bottoms against the BOd of the shaft to
knock the compooent free.
Sprocket A tooth or projection on the
periphery of a wheel, shaped to engage with a
chain or drivebelt. Commonly used to refer to
the sprocket wheel itself.
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Glossary of technical terms

Starter inhibitor switch On vehicles with an
automatic transmission, a switch that
prevents starting if the vehicle is not in Neutral
or Park.
Strut See MacPherson strut.

T
Tappet

A cylindrical component which
transmits motion from the cam to the valve
stem, either directly or via a pushrod and
rocker arm. Also called a cam follower.
Therm ostat A heat-controlled valve that
regulates the flow of coolant between the
cylinder block and the radiator, so maintaining
optimum engine operating temperature. A
thermostat is also used in some air cleaners in
which the temperature is regulated.
Thrust bearing The bearing in the clutch
assembly that is moved in to the release
levers by clutch pedal action to disengage the
clutch. Also referred to as a release bearing.
Timing belt A toothed belt which drives the
camshaft. Serious engine damage may result
if it breaks in service.
Timing chain A chain which drives the
camshaft.
Toe -in The amount the front wheels are
closer together at the front than at the rear.
On rear wheel drive vehicles. a slight amount
of toe-in is usually specified to keep the front
wheels running paranel on the road by
offsetting other forces that tend to spread the
wheels apart.

Toe-out The amount the front wheels are
closer together at the rear than at the front.
On front wheel drive vehicles. a slight amount
of toe-out is usually specified.
Tools For full information on choosing and
using tools, refer to the Haynes Automotive
Tools Manual.
Tracer A stripe of a second colour applied to
a wire insulator to distinguish that wire from
another one with the same colour insulator.
Tune-up A process of accurate and careful
adjustments and parts replacement to obtain
the best possible engine performance.
Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake air.
Normally used to increase the power output
from a given engine displacement, but can
also be used primarily to reduce exhaust
emissions (as on VW's ~Umweltft Diesel
engine).

u

Universal j oint or U-joint A double-pivoted
connection for transmitting power from a
driving to a driven shaft through an angle. A
U-joint consists of two V-shaped yokes and a
cross-shaped member called the spider.

v

Valve A device through which the flow of
liquid, gas, vacuum, or loose material in bulk

may be started, stopped, or regulated by a
movable part that opens. shuts, or partially
obstructs one or more ports or passageways
A valve is also the movable part of such a
device.
Valve clearance The clearance between the
valve tip (the end of the valve stem) and the
rocker arm or tappet. The valve clearance is
measured when the valve is closed.
Verni er caliper A precision measuring
instrument that measures inside and outside
dimensions. Not quite as accurate as a
micrometer. but more convenient.
Viscosi ty The thickness of a liquid or its
resistance to flow.
Volt
A unit for expressing electrical
~pressure~ in a circuit. One volt that will
produce a current of one ampere through a
resistance of one ohm.

w

Welding Various processes used to join
metal items by heating the areas to be joined
to a molten state and fusing them together.
For more information refer to the Haynes
Automotive Welding Manual.
Wirin g diagram A drawing portraying the
components and wires in a vehicle's electrical
system, using standardised symbols. For
more information refer to the Haynes
Automotive Electrical and Electronic Systems
Manual.
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Not.: References throughout this index are in the form MChapter number" - «Page numbftrM

A
Acceleration sensor
DOHC 16-valve engines - 4A- 1O
Accelerator cable - 4A- 4
Accelerator pedal - 4A- 4
Accelerator pedal potentiometer
DOHC 16-valve engines - 4A- 1O
Accessory shops - REF -4
Acknowledgements - 0- 6
Aerial -12- 12
AIr conditioning system - 3-6
AIr fitter - ' - 14, 4A-2
Air tempereture/ pressure sensor
DOHC 16-valve engines - 4A- l0
SOHC a-valve engines - 4A- a
Alrbags - 0- 5,12- 15
Attemator - SA- 3
Antifreeze - 0- 13, 0- 17, 1- 14
Anti-lock braking system (ABS) - 9- 1
Anti-roil bar -l0- 7
Anti-theft system -12- 15
Asbestos - 0- 5
Automatic transmission - 2C- 4, 2C- 5, 7B- l et seq
fault finding - REF- 17
fluid - 0- 12, 0- 17, 1- 12
fluid cooler/heat exchanger - 78- 3
fluid filler - 1- 12
Auxiliary drivebelt - 1- 7

B
Badges -II - 16
Battery - 0- 5, 0- 16, SA- 2, REF - 6
Big-end baarings - 2C- l0
Bleeding
brake hydraulic system - 9-2
clutch hydraulic system - 6- 1

Blower motor - 3- 6
Body electrical systems -12- 1 et seq
Bodywork and fiNlngs - 11- , et seq

Body corrosion - REF- 12
Bonnet -11 - 7
Braking system - ' - 10, 9- 1 et seq, REF -9, REF- 10, REF- II
brakefluid-0- 13, 0- 17, 1- 13
fault finding - REF- 17, REF- IS
pads-I - 9
shoes-I - IS
Bulbs
exterior lights -12-3
Interior lights - 12- 8
Bumper -II - 4,11 - 5
Burning - 0- 5
Buying spare parts - REF -4

c
Cables
accelerato( - 4A- 4
automatic transmission selector - 78-2
bonnet release - 11 - 7
handbrake - 9- 11
manual transmission selector - 7A- 2
Calipers - 9- 5
Cam followers
DOHC IS-valve eogine - 28- 10
SOHC a-valve engine - 2A- a
Cam shaft cover
SOHC a-valve engine - 2A- 7
Camshaft oil seal
DOHC 16-valve engine - 28-a
SOHC a-valve engine - 2A- a
Camshaft position sensor
DOHC IS-valve engines - 4A- 10
SOHC 8-valve engines - 4A- a
Camshaft sprocket
DOHC 16-valve englne- 28- 7
SOHC a-valve engine - 2A. 7
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Index

Camshafts

E

OOHC 16-valve engine - 28- 10
SOHC a-valve engine - 2A. a
Carpets - 11 - 2

Cassene player - 12-12
Catalytic converter - 48-3
Centre console - 11 _21

$witches-12· 13
Centre pillar trim panels - 11 - 19

Centre switch panel - 11 - 24
Centre vent panel - 11 - 25
Changing the wheel - O-g
Charcoal canister - 48-2
Chal1ling - 5A. 2, 5A· 3
Clutch - 6- 1 at seq
fautt finding - REF- 16
Coli spring -10-a
Corls - 58- 2
Compression test
OOHC 16-valve engine - 28- 4
SOHC a-valve engine - 2A- 4
Connecting rods - 2e- S, 2C. 9, 2C. 13
Console - 11 - 21
switches -12- 13
Contents - 0- 2
Conversion factors - REF- 3

Coolant -O·1 3,O- ll, '-13
Cooling, heating and air conditioning systems fautt finding - REF-IS
Courtesy tight - 12- 8
Crankcase - 2C- 9
Crankcase emission cootrol - 48-1, 48- 2
Crankshaft - 2C- a, 2C- 1O, 2C- ll
Crankshaft 011 seals
OOHC 16-valve engine - 28- a
SOHC a-valve engine - 2A- a
Crankshaft sprocket
OOHC 16-valve engine - 28-a
SOHC a-valve engine - 2A- 7
Crankshaft TDC sensor
OOHC 16-valve engines -4A- l0
SOHC a-valve engines - 4A- a
Crushing - 0- 5
Cylinder block - 2C-9
Cylinder head - 2C- 6, 2C- 7
OOHC IS-valve engine - 28- 12
SOHC B-valva engine - 2A- 9
Cylinder head extension
OOHC 16-valve engine - 28- 9

3-' at seq

D
Dents -11-2
Depressurlsation of fuel system - 4A-4
Dimensions - REF-2
Direction indicator - 12- 5
Disconnecting the battery - REF-£
Discs - 9- £
DOHe (16-va/ve) angine in-car repsir procedures - 28- 1 at seq
Doors - 1I - 7,
11 - 13, REF-lO
Drlvebett - 1- 7
Driveplate - 28- 13
Drlveshafts - a- , st seq, REF- , I
fault findtng - REF- 17
gaiter-I -9
Drivetrain - 1- 10
Drums - 9- 7

"-10,

Earth fault -12- 2
Electric cooling fan - 3- 3
Electric shock - 0- 5
Electrical systems - 0- 15, 1-10, REF- lO
fault Ilnding - 12- 2, REF-19
Electronic control unit (ECU)
ABS-9 -1 3
airbag-12- 15
automatic transmission - 78-3
fuel InJection
OOHC 16-valve engines - 4A- l 0
SOHC 8-valve engines - 4A- a
Emission control systems - 1-1 6, 48- 1 et seq, REF-12
Engine fault finding - REF - 14, REF- 15
Engine Immoblliser -12- 15
Engine management system - 1- 13
Engine 011 -0-1 2,0- 17, 1- 6
Engine removal and overl!aul procedures - 2C- l et seq
Environmental considerations - REF- 5
Evaporative emission control - 48- 2
Evaporative loss system - 1- 16
Exhaust emission control - 48- 1, 48- 3
Exhaust manifold -4A- 13
Exhaust specialists - REF-4
Exhaust system - 1- 10, 4A- 13, REF- II , REF-12

F
Facia
panels - 11 - 23
switches -12- 13
Fan - 3- 3
Fault finding - REF- 13 at seq
automatic transmission - REF- 17
braking system - REF- 17, REF- la
clutch - REF - IS
cooling system - REF-I 5
driVeshafts - REF-17
electrical system -12- 2, REF- 19
engine-REF- 14, REF- 15
fuel and exhaust systems - REF- 16
manual transmission - REF-IS
suspension and steering systems - REF-la
Flillng -11 - 3
Filter
air-1 - 14,4A- 2
automatic transmission fluid - I - 12
oil-1 - 6
poIlen-l - 10
Fire -0- 5
Flywheel
OOHC 16-valve engine - 28- 13
SOHC a-valve 6flgine - 2A-l 0
Foglight -12- 6
Followers
DOHC 16-valve engine - 28- 10
SOHC a-valva engine - 2A- a
Front pillar trim panels - I 1-19
Fuel and exhaust systems - 4A-l at seq
fault finding - REF- 16
Fuel gauge sender unit - 4A-5
Fuel injection system - 4A- 6
OOHC 16-valva engines - 4A-9
SOHC a-valve engines - 4A- 7
Fuel pump - 4A- S

Index
Fuel rail and injectors
OOHC 16-valve engines - 4A*9
SOHC a-valve engines - 4A* 7
Fuel system - REF*12

Fuel tank - 4A*6
Fume or gas intoxication - O*S
Fuses - 12- 3

G
Gaiter
drlveshaft - ' -9, 8*3
steering gear - 10- 11
Gashes - 11-3
Gaskets - REF*S

Gear selector
automatic transmission - 78*2
Gearchange lever
manual transmission - 7A*3
Gearchange selector cables
manual transmission - 7A* 2
General repair procedures - AEF *S
Glossal')' of technical t&nnS - REF*20 at seq
Olovebox - 11 *23

J
Jacking and vehicle support - AEF·6
Joint mating faces - AEF·S
Jump starting - O*S

K
Knock sensor - 56*2

L
Lambda sensors - 48*3

leaks- Oe1O, ,*a
Ught units - 12*9

Locknuts, locktabs and washers - AEF*S
Locks -1 -10

OOOoel-11 - 7
door- 1'*10
steering column -10-9
tailgate - 11*6

Loudspeakers -12* 11

Lower ann -10*S, to*7

H

Lubricants and fluids - 0- 17
luggage compartment tight - 12-a

Handbnlke - 1- 10, 9.1 1, 9-1 2, REF-9
Headllght - 12- 4, 12-9
beam alignment- 12- 10
Heat exchanger
automatic transmission - 78- 3
Heat shietds - 4A- 13
Heater - 3- S, 3- 6
control illumination -12- 9
High-level stop-light -12- 7
Hinges-1 - 'O
Hom -12- '1
Hoses - 1-a, 3 -2, 9-3
HT coils - S8-2
Hub
assembly-10- 7
bearings - 10-4
Hydraulic modulator (ABS) - 9- 13
Hydrofluoric acid - O-S

Main bearings - 2C-1Q
Manifolds
exhaust - 4A-13
Inlet - 4A-ll
Manual transmission - 2C- 3, 2C-S, 7A- l et seq
fault finding - REF-16
oil- 0- 17, '-1S, 7A-2
Master cyfinder
bmke-g-lO
clutch - 6-2
Matrix -3-S
Mirrors - 11-13, REF-9
MOT test checks - REF-9 et seq
Motor factors - REF-4
Mountings - 2A- 1O

I
Idle control stepper motor
SOHC 6-valve engines - 4A-a
Ignition switch -10-9
Ignition system - '-12, 58- 1 et seq
Immobillser -12- 1S
Indicator - 12- S, 12-6
Inertia safety switch
SOHC 6-valve engines - 4A-9
Injectors
OOHC 16-valve engines - 4A-9
SOHC 6-valve engines - 4A-7
Inlet manifold - 4A- l1
Instruments - 1- 10,
Instrument panel -12- 10
itiumination -12-8
surround - 11 - 23
Intake air temperature/ pressure sensor
OOHC 16-valve engines - 4A-l 0
SOHC 8-valve engines - 4A- 8
Interior light -12-8
Introduction - 0-6

M

N
Number plate Iight -12- 7

o
Oil
englne-0-12,0-17,1 - 6
manual transmission - 0-1 7, 1- IS, 7A-2
Oil filter - 1-6
Oil pump
OOHC 16-valve engine -28-14
SOHC 8-valve engine - 2A-l l
Oil seals - REF-S
camshaft
OOHC 16-valve engine - 28-8
SOHC 8-valve engine - 2A-8
cr8llkshaft
OOHC 16-valve engine - 28-8
SOHC 8-valve engine - 2A-a
Open-circuit -12- 2
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Reference
Spark plugs - 1- 11

,-g,

Pads 9-3
Parcel shalf supports - 11 - 21

Parts - REF.4
Pedals

accelerator - 4A. 4, 4A·, 0
Pick-up tube

OOHC 1S-valve engine - 28- 14

SOHC a-valve engine - 2Ae, 1
Pipes - 9-3
Piston rings - 2C- 1O

Pistons - 2e-S, 2C-9, 2C-1 3
Plastic components - 11-3

Poisonous or Irritant substance. - 0- 5
Pollen fllter -1 - 10
Power steering electric motor - 10-10
Pressure sensor

OOHC 16-..,al"'8 engines -4A·l 0
SOHC a-valve engines - 4A-a
Puncture repair - O- g

R
Rack-end-pinion steering gear -10-11

Radlator - '.'4, 3- 2
Radio -12- 12
aerial- 12-12

Rear axle -1 o-a
Rear light cluster - 12- 6
Rear suspension - 10-7

Relays -12- 3
Release mechanism (clutch) - 6 -4

Repair procedure. - REF-S
Respraying - 11 - 3
Reversing light switch - 7A· 4

Roadte.t -l · ,O
Roadside repairs - 0. 7 at seq

Routine maintenance and servicing -, - , at seq
bodywor1< and underframe - 11-2
upholstery and carpets - "-2
Rust holes - 11 - 3

s
Safety flrstl -0- 5,0- 12,0- 13
Scalding - 0- 5
Scratches - 11 - 2
Screw threads and 'astenlngs - REF-S
Scuttle grille panel- 11 - 16
Sealant - 1- 10
Seat bens-ll-17
Seats-II-16
Servounlt-g-12
Shock absorbers - 1- 10, 10- 7, REF-tO, REF-"
Shoes-l-1S, 9- 8
Short-clrcult-12-2
SiI» ......JN'-'2·S

Side trim panels -11 -20
Side window glass -11 . 15
Sidelight -12- S
Silencers - 4A. 13
Sill trim panels - 11-19
Slave cylinder (clutch) - 6- 2
SOHC (B-valva) ftI1Qlna/n-car rapslr procedures - 2A-12 at seq
Spare parts - REF- 4

Speed sensor
ABS - 9- 13, 9- 14
SOHC a-valve eogirm - 4A-9
SprIngs - 10- 8, REF-ll
Sprockets
OOHC 16-valve engloe- 28- 7
SOHC 8-valve engine - 2A- 7
Starling and charr1lnQ ~tems et seq
Start-up after overhaul- 2C- 13
Steering-1-9, ' - '0, 10- 2, REF-la, REF-"
fault finding - REF-18
Steering angles -10 - 11
Steering column -10- 9, REF-9
lock -10- 9
shrouds - , 1-23
switches - 12- 13
Steering gear assembly -la-II
Steering wheel -l0-8, REF-9
Stop-light -12 - 7
switch - 9-11
Strut suspension -10-4, ,0-5
SINt
shock absort>er - 1-' 0
tailgate - 11 - 6
Stub axle - 10-8
Sump
OOHC '6-valve engine -28- 13
SOHC 8-valve engine - 2A- "
Sunroof - l ' - 1S
Suspension and steering-la, '0-1 et seq, REF-la, REF-"
fault finding - REF- IS
Switches - 12- 13
handbrake 'on' waming light - 9- 12
ignition -10 -9
illumination -12 - 9
panel-11 - 24
reversing light - 7A-4
stop-light 1
Swivel hub -10- 2

SA-'

,-g, ,
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T
Tailgate -11-5, 11-a, 11 -' S
window glass -11 - 15
wiper motor - ,2-13
Tappets
DOHC 16-valve engil'l8 - 28-10
SOHC 8-valve engine - 2A-a
TDC sensor
OOHC 16-valve engines -4A- '0
SOHC a-valve engines - 4A-a
Technical terms - REF- 20 et seq
Temperature sensor - 3- 4
DOHC l6-valve engines - 4A- l0
SOHC 8-valve engines - 4A- 8
Tensioner
OOHC 16-valve engine - 28-7
SOHC a-valve engine - 2A- 7

J'JJ.erJ»9..,btJ -,3-,3
Throttle body assembly
DOHC 16-valve engines - 4A-9
SOHC 8-valve engines - 4A-7
Throttle potentiometer
DOHC 16-valve engines -4A- l0
SOHC 8-valve engines - 4A- 8
Throttle valve actuator
DOHC 16-valve engines - 4A- l0

----------._-----

Reference
Timing belt - '.15

Valve clearance. -1 . , 1

OOHC 16-valv6 engine - 28 * 5
SOHC a-valve engine - 2A- a
Timing belt covers
OOHC 16-valve engine - 28*4
SOHC 8-valve engine - 2A. 4
Timing belt ten. loner
DOHC l6-valve engine - 28-7

Valve timing holes
OOHC 16-valve engine - 28 * 3

SOHC 8-valve engine - 2Ae7
Timing holes
DOHC IS-valve engine - 28-3
Timing ignition - 58-2

Tools - REF. S
Tools and worlring facilities - REF- 7 at SfIq
Top dead centre (TDC) 'or No 1 ~ston location

SOHC a-valve engine - 2A*3
Towbar
electrical socket -12 - 17
installation - 11. 26

Towing -O- l0
Track rod end - 10- 11
Trim panels - , ' - 7. 11 . '6, 11 *18

Tyres-REF· '2
condition and pressure - 0*1 4
pressures (cold) - 0* 17
specialists - REF*4

u
Underbody sealant - l - 10
Underbonnet check points - 0- 11
Underframe -11 - 2
Upholstery - 11 - 2

v
Vacuum servo untt - 9- 12

Yalves -2C· 7
Vehicle Identification - REF* 4. REF - tO

Vehicle speed sensor
SOHC 8-valve engines - 4A* 9
Vehicle support - REF-a

Ventilation - 3*5, 3*6
control illumination -12 - 9
Vent panel -11 -25

w
WashMsystems -12- 13
fluid - 0- 15
Water pump - 3- 5
Water temperature sensor - 3- 4
Weekly chflCks - 0_11 fit seq
Weights - REF- 2
Wheels -REF- 12
alignment - 10- 11
bearings - 10- 4, REF-l 1
changing - 0- 9
Wheel arch liners -11 - 16
Wheel cylinder - 9- 9
Wheel speed sensor (ABS) - 9- 13, 9- 14
Windows -11 - 13,11 - 15
Windscreen - 11 - 15, REF. 9
scuttle grille panel- 11 - 16
wiper motor and linkage - 12- 14
Wiper arm -12 - 14
Wiper motor -12 - 13,12- 14
Wiring diagrams -12- 20 et seq
Wiper blades - 0-1 5
WoJ1(ing facilities - REF· S
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Haynes Manuals - The Complete UK Car List
Tltle
Book No.
AlFA ROMEO AlfaslJd./Sprinl (74·88) up to F' 0292
Alta Romeo A/fetta (73 • 87) up to E •
0531
AUDI80, 90 & Coupe Petrol (79· Nov 88) up to F 11605
Audi SO, 90 & Coupe Petrol tOtl8S - 90) 0 to H 1491
Audi 100 & 200 Petrol (Oct 82·90) up to H
0907
Audi 100 & A6 Petrol & Diesel

Tille

Book No.

(83· 95) up to M

Book No.

(72 - 88) up to F
M&zda RX-7 (79 - 85) up to C •
MERCEDES-8ENll90, 190E & 1900
Petrol & Diesel (83 - 93) A10 l
Mercedes-Benz 2000. 2400, 240TO, 3000 &
JOIlTe 123 Series Diesel (Oct 76 - 85) up to C
Mercedes-Benz 250 & 280 (68· 72) up to L ~
Mercedes·BeJl2 250 & 280 123 Series ~rol
(Oct 76·84) up to B •
Mercedes-8eflz 124 Series Petrol & Diesel
(85· Aug 93) C to K

I

AustiJV\1G Metro (SO • Ma~ 90) up to G
Aus~n/Rover Mootego 1.3 & 1.6 Petrol

'",.

Land Rover Series U, I1A & 1114-cy1 Petrol

0922
0718

[1261
D460

3450
1114
0346

om
3253

•

(83·07) up to 56
Land Ronr DIscovery Petrol & Diesel

3017

1607

Book No.

.m~'=,'"-=:-;;:=

Book No.

iin~''''o:;,",",;::::;;:::""",=-----='~
'''="=-'
I/W GoM & Bora Petro! & OIl!lSel

I/W Transporter (ar-ad8cl) PIItroI (79·82) lIP 10 Y' 11638
IfW Tliflsporter (water-coo~) Petrol
(82 ·90) up to H
345Z
VW Type 3 (63·73) up to M •
0084
VOLVO 120 & 130 SerIes (e!!. P18001
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All the products foatured on thiS page are available through mosl mowr accessory shops, cycle shops and book stores. Our polley 01 contlnl.lllUl
updalll1g and dovelopment mOilns thllt htles are being COlUitantly added to the range For up-Ic-dale Inlormollon on our completo list 01 !11In.
please telephone: (UK) +44 1963 442030 ' (USA).' 8054986703 0ISW8denj +46 18124016· (Australia) +61 39163 8100
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Preserving Our Motoring Heritage
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11K MIXk!) Duambug
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only aampk 10 be jot.nd

OI.Iuuk th( (hUftt! Stalts

Almost every car you've ever loved, loathed or desired is gathered under one roof af the Haynes Motor

Museum. Over 300 immaculately presented cars and mOlOrolkes represent every aspeCt of our motOring
heritage, from elegant reminders of bygone days, such as the superb Model) Duesenberg to curiosities like the
bug-eyed BMW !sena. There are also many old friends and flames. Perhaps you remember thc 1959 Ford
Popular that you did your couning in? The magnificent 'Red Collection' is a spectacle of classic sports cars

including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porschc and Triumph.

A Perfect Day Out

•

•

Each and every vehicle at the Haynes MOlor Museum has played its pan in the history and culture of
Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring
Mum and Dad, but abcwc all bring your camera to capture those golden memorics for ever. You will also find
an imprcssi~ array of mmoring memorabilia, a comfonable 70 seat video cinema and one of the most
extensive transpon book shops in Britain. The Pil Stop Cafe servcs everything from a cup of lea to
wholesome, home-made meals or, if you preJer, you can enjoy the large picnic area nestled in the beauriful
roral surroundings of Somerset.

>
John Hayrta O.B.E,
FoundtTand
C!tainnlln of 11K
m~m III the whcd

oj a Haynes Ughl 12.
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Graham Hill's WIa
Formula 1
azr no:! to II 1934
Rilry Sports.
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The MUSl:um is siruated on the AJ~9 YW\'\I 10 Frome road at Sparkford.JUSt off the AJO) in SomtISet It is about ...0 mLles south of Bristol, and
25 minutes drm: from the M51ntersecrion at Taunton.
Open 930am - 5.1Opm (lOOOam - 400pm Wrnter) 7 days a "-n:k, rxcqx Otristmas Dtly, BoxIng OdyIlM N~ Ywrs Dtly
Speciall1ltC:S lIYiIilable for schools, coach partleS.nd outings Charitable Trust No. 292048
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