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0e4 Introduction

The VW Polo range covered by this Manual was introduced to the
UK market in Soptember 1994, Originally, the Polo was available with a
choice of 1.05 litre (1043 cc), 1.3 litre (1296 cc) and 1.6 litre (1598 cc)
petrol engines, in three-door and five-door Hatchback form. The range
altracted very favourable press reports at its launch, with many
commenting on its ‘big-car’ feel, offered in a small-car package.

In July 1995, the 1.3 litre engine was suporseded by a 1.4 litre (1390 cc)
unit.

February 1998 saw the Introduction of the 1.9 fitre (1896 cc) diesel
ongine, while in September 1996, the 1.05 kre engine was replaced by
a new all-alioy 1.0 litre (999 cc) engine, offering an increase in power
output from a siightly smaller capacity.

For 1997, the diesel engine was available with direct injection and
electronic diesel engine management, for improved economy and
lower emissions. In April 1997, a new 1.7 litre version of the diesel
angine was introduced.

All engines are derived from the well-proven engines which have
appeared in many VW/Audi vehicles, The engine is of four-cylinder
overhead camshaft design, mounted . with the
transmission mounted on the left-hand side. All models have a five-
speed manual transmission or four-speed automatic transmission.

Alln\odelsh.wolmymwontmponuon The rear

A wide range of standard and optional
equipment is avallable within the Polo range
1o sult most tastes, including central locking,
electric windows, and air bags; ABS and air
conditioning were available as options.

Provided that regular servicing is camied
oul in accordance with the manufacturer's
recommendations, the VW Polo shouid prove
a reliable and economical small car. The
engine compartment is well-designed, and
most of the items needing frequent attention
are easily accessible.

Your VW Polo
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

VWPO‘O‘IJGI.UMM

The VW Polo Team

Haynes manuals are produced by dedicated and
enthusiastic people working in close co-operation, The
team responsible for the creation of this book included:

Author Bob Jex
Editor & Page Make-up Steve Churchill
Workshop manager Paul Buckland
Photo Scans Steve Tanswell

John Martin
Cover illustration & Line Art Roger Healing
Wiring diagrams Matthew Marke

We hope the book will help you to get the maximum
enjoyment from your car. By carrying out routine

work must be done (even should you choose

to get it done by a garage). It will also 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 . 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. Tasks
are described and photographed in a clear step-by-step sequence.
The Biustrations are numbered by the Section number and paragraph
number to which they relate - if there is more than one Mustration per
paragraph, the sequence is denoted alphabetically,

References to the “left’ or ‘right’ of the vehicle are in the sense of a
person in the driver's seat, facing forwards.

Acknowledgements

Thanks are due to Draper Tools Limited, who provided some of the
workshop tools, and 10 all those people at Sparkiord who helped in the
production of this manual.

This manual is not a direct reproduction of the vehicle
manufacturers’ data, and its publication should not be taken as
implying any technical approval by the vehicle manufacturers or
Importers.,

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 loss, damage or injury caused by any errors in, or
omissions from, the information given.



Safety first! oes

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

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 aiso be extremely hot
immediately after use.

Crushing

is only supported by a jack.

* Take care if loosening or tightening high-
torque nuts when the vehicle is on stands.
Initial loosening and final tightening should
be done with the wheels on the ground.

Fire

* Fuel is highly flammable; fuel vapour is
explosive.

+ Don't let fuel spill onto a hot engine.

* Do not smoke or allow naked lights
(including piiot lights) anywhere near a
vehicle being worked on. Also beware of
creating sparks
(electrically or by use of tools).

* Fuel vapour is heavier than air, so don't
work on the fuel system with the vehicle over
an inspection pit.

* Another cause of fire is an electrical
overioad or short-circuit. Take care when
repairing or modifying the vehicle wiring.
* Keep a fire extinguisher handy, of a type
suitable for use on fuel and electrical fires.

Electric shock g
* Ignition HT
voltagecanbe

the engine running or
the ignition switched on.

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

Fume or gas intoxication

* Exhaust fumes are
poisonous; they often
contain carbon

monoxide, which is
mpidlyla!ali‘lwuuod
Never run the

cleaning solvonts and paint thinners.

Poisonous or irritant substances
* 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 oil-
soaked 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.

Asbestos

* 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.
\

Special hazards

Hydrofluoric acid

* This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some O-rings, oil seals, fuel hoses elc, are
exposed to temperatures above 400°C. The
rubber changes into a chamed 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 carmrying the battery.

* The hydrogen gas given off by the battery
is highly explosive. Never cause a spark or
aliow a naked light nearby. Be careful when
connectling 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.

Waming: Never expose the hands,

face or any other part of the body

to infector spray; the fuel can
penetrate the skin with potentially fatal
results.

Remember...

DO

» Do use eye protection when using power
tools, and when working under the vehicle.
* Do wear gioves or use barrier cream to
pmodyouhummmmy

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

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

* Do remove rings, wristwatch etc, before

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

DON'T

« 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.

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

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

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




0.s Roadside repairs

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 If your car won’t start

and the starter motor even though the starter

doesn’t turn motor turns as normal

0 ifit's a model with automatic transmission, make sure the  [] Is there fuel in the tank?
selector is in ‘P’ or *N'. ] Is there moisture on electrical components under the

[J Open the bonnet and make sure that the battery terminals bonnet? Switch off the ignition, then wipe off any obvious
are clean and tight. dampness with a dry cloth. Spray a water-repellent aerosol

[ Switch on the headlights and try to start the engine. If the product (WD-40 or equivalent) on ignition and fuel system
headlights go very dim when you're trying to start, the electrical connectors like those shown in the photos.
battery is probably fiat. Get out of trouble by jump starting Pay special attention to the ignition coil wiring connector
(see next page) using a friend’s car. and mﬁoma\!o;e that Diesel engines don’t normally

suffer p.

Check the security and condition of the Check that the HT leads are securely

battery terminals. connected to the distributor cap (petrol
engine modeis).

Check that the HT lead to the ignition
coil is securely connected (petrol engine
modeils).

Check that electrical connections are secure (with the ignition switched off). On petrol engine
models, check the four spark plug leads and the ignition coil connections at the rear of the Check that the LT wiring plug at the
engine compartment. Spray the connector plugs with a water-dispersant spray like WD40 if ignition coil is securely connected (petrol
you suspect a problem due to damp. engine models).
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HAYNES mmwwmm
of trouble, but you must correct
flat in the first place. There are
three possibilities:

g The battery has been drained by

repeated attempts to start, or by
leaving the lights on.

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

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

----------,

e e s e e e e S e S e e e

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

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

A
I
I
I
i
L
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Jump starting

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

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

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

2§ Connect the other end of the black jump
iead 1o 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, drive-
belts 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. Tum off the lights elc.
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Wheel changing

Some of the details shown here will vary
according to model. For instance, the location
of the spare wheel and jack is not the same on
all cars. However, the basic principles apply
to all vehicles.

Preparation

[0 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,

{0 Use hazard waming lights if necessary.

Changing the wheel

7

The spare wheel and tools are stored in
the luggage compartment, under the
floor covering. A waming triangle may be
provided on the right-hand side of the
luggage compartment, behind a trim panel.
Release the retaining strap, and lift out the
jack and wheel changing tools from the centre
of the wheel. Unscrew the retaining nut and lift
the wheel out of the vehicle.

Only attempt to jack up the vehicle on

firm, level ground. Locate the jack below

the reinforced point on the sill, indicated
by the triangular indentations (don't jack the
vehicle at any other point of the sill).

Finally...

[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.

] Remove the wheel chocks.

[] Stow the jack and tools in the correct
locations in the car.

A

the job in hand.

] If you have one, use a warning triangle to
alert other drivers of your presence.

] Apply the handbrake and engage first or
reverse gear (or Park on models with
automatic transmission.

Remove the wheel trim/hub cap (on
some models, a wire hook is provided,
which is inserted through one of the
holes in the wheel trim, and used with the
wheelbrace handle to pull off the trim). On
lower-specification models, plastic caps may
be fitted over the wheel bolts, which can be
hooked off with the tool provided.

Turn the jack handle clockwise until the

wheel is raised clear of the ground.

Unscrew the wheel bolts and remove the
wheel.

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

Note: If a temporary space-saver spare wheel
has been fitted, special conditions apply to ils
use. This type of spare wheel is only intended
for use in an emergency, and should not
remain fitted any longer than it takes to get
the punctured wheel repaired. While the
ternporary wheel is in use, do not exceed 50
mph (80 km/h), and avoid harsh acceleration,
braking or comering. Note that, besides being

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 lay-by or a gateway. Be wary of
passing traffic while changing the wheel - it is easy to become distracted by

[0 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.

Slacken each wheel bolt by a half turn,
using the wheelbrace. If the bolts are too
tight, DON'T stand on the wheelbrace to

undo them - call for assistance from one of

the motoring organisations.

Fit the spare wheel, and screw in the
bolts. Lightly tighten the bolts with the
wheelbrace then lower the vehicle to the
ground. Securely tighten the wheel bolts, then
refit the wheel trim/hub cap or the bolt covers.
Note that the wheel bolls should be slackened
and retightened to the correct torque at the

narrower than a normal roadwheel, the
temporary spare wheel is of smalier diameter;
therefore, since ground clearance will be
slightly reduced with the temporary spare in
use, take care when traveliing over rough
ground.
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Puddies 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.

Sump oil

-~

oil may leak from the drain plug...

s~y

Engine

Antifreeze

Leaking antifreeze often leaves a crystalline

When all else falls, you may find yourseif
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:

[0 Use a proper tow-rope - they are not
expensive. The vehicle being towed must
display an ‘ON TOW" sign in its rear window.
] Always turn the ignition key to the 'on'
position when the vehicle is being towed, so
that the steering lock is released, and that the

Warning: Most automotive oils

Qil from filter

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

Brake fluid

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

direction indicator and brake lights will work.
] A rear towing eye is provided below the
rear bumper. The front towing eye is provided
in the vehicle tool kit, and is screwed into the
front bumper after prising out the trim cover .
(] Before being towed, release the handbrake
and select neutral on the transmission.

[J Note that greater-than-usual pedal
pressure will be required to operate the
brakes, since the vacuum servo unit is only
[J On models with power steering, greater-
than-usual steering effort will also be required.

Identifying leaks

HAYNES The smell of a fluld leaking
from the car may provide a
fiuids 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.

Gearbox oil

Gearboxoﬂleaklmmlhemhalthe
inboard ends of the driveshafts.

Power steering fluid

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

Towing

[J The driver of the car being towed must
keep the tow-rope taut at all times to avoid
snatching.

) Make sure that both drivers know the route
before setting off.

[l 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.

[J On models with automatic transmission,
special pracautions apply. If in doubt, do not
tow, or transmission damage may resuit.



.10 Weekly checks

Introduction

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.

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;

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

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

Underbonnet check points

[ 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 waming of
this kind of problem.

] 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.

4 1.4 litre petrol

| A Engine oil level dipstick

M B &ngine oil fitler cap

C Coolant expansion tank

D Brake fluid reservoir

E Power steering fluid reservoir
| F Screen washer fluid reservoir
| G gattery

1 4 1.9 litre diesel

A Engine oil level dipstick

| B Engine oil filler cap

] C Coolant expansion tank

| D Brake fluid reservoir

E Power steering fluid reservoir
| F Screen washer fluid reservoir
G Battery
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Engine oil level

Before you start

v Make sure that your car is on level ground.
v Check the oil level before the car is driven,
or at least 5 minutes after the engine has been
switched off.

Ny /f the oil is checked

The correct oil

Modern engines place great demands on their
oll, It is very important that the correct oil for
your car is used (See “Lubricants, fluids and
tyre pressures”).

Car Care

@ If you have to add oil frequently, you should
check whether you have any oil leaks. Place
some clean paper under the car overnight,
and check for stains in the morning. If there
are no leaks, the engine may be buming oil.

® Always maintain the level between the
upper and lower dipstick marks (see photo 3).
If the level is too low severe engine damage
may occur. Oil seal failure may result if the
engine is overfilled by adding too much oil.

The dipstick top is often brightly coloured

for easy identification (see Underbonnet

check points on pages 0+10 for exact
location). Withdraw the dipstick.

dipstick, which should be within the

hatched area marked. If the oil level is at
the bottom of, or below, the hatched area,
topping-up is required.

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,

2

then withdraw it again.

Oil is added through the filler cap.
Unscrew the cap and top-up the level; a

funnel may help to reduce spillage. Add
the oil slowly, checking the level on the dipstick
often. Don't overfill (see “Car Care” jeft).

Coolant level

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

Car Care

@ With a sealed-type cooling system, 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

The coolant level varies with engine
temperature. When cold, the coolant
level should be between the “MAX" and
“MIN" marks. When the engine is hot, the
level may rise slightly above the “MAX"™ mark.

If topping up is necessary, wait until the

engine is cold. Slowly unscrew the

expansion tank cap, to release any
pressure present in the cooling system, and
remove it.

alone, as the antifreeze will become too
diluted.

@ The manufacturer states that if the coolant
in the expansion tank is red in colour (VW
G12 coolant) or blue in colour (VW G11
coolant), on no account should this be mixed
with any other type of coolant, even the
small amounts likely to be required for
topping-up. Refer to your VW dealer for the
latest advice.

Add coolant to the expansion tank until
the level is halfway between the level
marks. Refit the cap and tighten it
securely.
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Brake fluid level

A

Warning:

® Brake fluid can harm your
eyes and damage painted
surfaces, so use oxtreme
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.

HAYNES BN Make sure that your car is

W

|

HM reservoir will drop slightly as
the brake pads wear down, but the fluid
level must never be allowed to drop
below the “MIN” mark.

Safety First!

@ If the reservoir requires repeated topping-
up this is an indication of a fiuid 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 concemed.

The brake fluid reservoir is located on the

right-hand side of the engine

compartment, next to the suspension
strut top mounting.

Unscrew the reservoir cap and carefully lift
it out of position, taking care not o damage
the level switch float. Place the cap and
fioat on a piece of clean rag. Inspect the
reservoir; if the fluid is dirty, the hydraulic system
should be drained and refilled (see Chapter 1).

The MAX and MIN marks are indicated on

the front of the reservoir. The fluid level

must 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.

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 spiit fluid.

Screen washer fluid level*

*On models with a headlight washer
system, the screen wash is also used to
clean the headlights. The underbonnet
reservoir also serves the tailgate washer.

The screen washer fluid reservoir is
located in the left-hand rear comer of the
engine compartment, behind the battery.

Screenwash additives not only keep the
winscreen clean during foul weather, they aiso
prevent the washer system freezing in cold
weather - which is when you are likely 1o need it
most. Don't top up using plain water as the

The screen washer level can be seen
through the reservoir body. If topping-up
is necessary, open the cap.

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.

ST —— N
When topping-up the reservoir, add a
screenwash additive in the quantities
recommended on the additive bottle.
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Power steering fluid level

Before you start:
v’ Park the vehicle on level ground.

v Set the steering wheel straight-ahead.

+ I the system is cold, the fluid level should
be checked with the engine switched off.

¢ If the system is at operating temperature,
the fluid level should be checked with the

The reservoir is located in the front left-
hand side of the engine compartment,
behind the lock carrier panel.

Safety First!

® The need for frequent topping-up indicates
a leak, which should be investigated
immediately.

Wipe the fluid dipstick attached to the

cap clean with a clean non-fluffy rag,

then screw the cap fully back into
position, hand-tight. Unscrew the cap once
more, and note the reading on the dipstick.
When the system is coid, the fluid level should
be up to the MIN mark; when hot, it should be
between the MAX and MIN marks.

filer neck and unscrew the filler

cap/dipstick from the reservoir, using a
flat-bladed screwdriver in the slot provided on
the reservoir cap.

When topping-up, use the specified type

of fluid and do not overfill the reservoir,

Note that all models require special VW
hydraulic oil in the system. When the level is
correct, securely refit the cap.

Wiper blades

To remove a windscreen wiper blade, pull
the arm fully away from the screen until it
locks. Swivel the blade through 90°,

press the locking tab with your fingers and

slide the blade out of the arm's hooked end.

Check the condition of the wiper blades;

if they are cracked or show any signs of

deterioration, or if the glass swept area is
smeared, renew them. Wiper blades should
be renewed annually.

Don’t forget to check the tallgate wiper

blade as well. To remove the blade,

simply slide the blade out of the hooked
end of the arm.



0.1 Weekly checks

Tyre 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
defiation. if removal of a nail does reveal that

depth reaches approximately 1.6 mm. The
band positions are indicated by a triangular
mark on the tyre sidewall (A).

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; steel wheels may
also become dented or buckled. A new wheel
is very often the only way to overcome severe

damage.

2 'I'Dop!h-mmualchock
Alternatively, tread wear can be

Tyre tread wear patterns

New tyres should be balanced when they are
fitted, but it may become necessary to re-
balance 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 feit 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.

Shoulder Wear

Centre Wear

Uneven Wear

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 suspension 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

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.

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

Note: The feathered edge of the tread which
typifies loe wear is best checked by feel.



Weekly checks oe1s

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 tray, 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.

¢ Periodically (approximately every three

months), check the charge condition of the

battery as described in Chapter SA.
v If the battery is flat, and you need to jump
start your vehicle, see Roadside Repairs.

HAYNES §
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The battery is located on the left-hand

side of the engine compartment. The

exterior of the battery should be
inspected periodically for damage such as a
cracked case or cover.

I 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 ...

Check the tightness of battery clamps to

ensure good electrical connections. You

shouid not be able to move them. Also
check each cable for cracks and frayed
conductors.

4 . . . as well as the battery cable clamps

Bulbs and fuses

v’ Check all external lights and the hom. Refer
to the a Sections of Chapter 12 for
details if any of the circuits are found to be

inoperative.

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

v Visually check all accessible wiring
connectors, hamesses and retaining clips for
security, and for signs of chafing or damage.

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 fuses are located behind
the driver’s side glovebox, which should be
removed for access (see Chapter 11).

2

TN =4 /f you need to check your
brake lights and indicators

:H;ii unalded, back up to a wall or
door and operate the

lights. The reflected light should show if

they are working properly.

To replace a blown fuse, simply pull it out

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.



0-16 Lubricants, fluids and tyre pressures
Lubricants and fluids

Engine (petrol) Muitigrade engine oil, viscosity SAE 10W/40, 15W/40, 15W/50 or 20W/50, to VW spec 500 00
Engine (diesel) Multigrade engine oil, viscosity SAE 10W/40, 15W/40, 15W/50 or 20W/50

Cooling system Ethylene glycol-based antifreeze with corrosion inhibitor - VW G11 or G12°*

Manual transmission and final drive Gear ofl, viscosity SAE 80, to APl GL4, or VW gear ofl G50, SAE 75W/90

Automatic transmission and final drive** VW ATF G 052 990 A2

Brake hydraulic system Hydraulic fluid to FMVSS 116 DOT 4

Power steering VW hydraulic oil G 002 000

* Refer to "Coolant renewal” in Chapter 1A or 1B.

** The automatic transmission is “filled for life". Topping-up or changing the fluid can only be undertaken using VW equipment - see Chapter 1A.

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.

HOW ENGINE OIL WORKS

* Beating friction

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

* Cooling hot-spots

Temperatures inside the engine can exceed
1000° C. The engine oil circulates and acts as
a coolant, transferring heat from the hot-spots
to the sump.

* Cleaning the engine internally
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

OIL CARE - FOLLOW THE CODE

To handle and dispose of used engine oll
safely, always:

* Avoid skin contact
with used engine oll.
Repeated or prolonged
contact can be harmful.
* Dispose of used oil
and empty packs in a
responsible manner in an
authorised disposal site.
Call 0800 663368 to find

0800 66 33 85 the one nearest to you.

wwwamaskiaserneh  Never tip oil down drains

parts, preventing wear and heat bufid-up. out at oll change. or onto the ground.
Tyre pressures
Up to half load (normal usage) Front Rear
1.0 and 1.05 litre models:
TSRO IS OGS - . ocnniinvansaan s n b sa s e nE N aTe e 2.1 bar (30 psi) 2.1 bar (30 psi)
ARCT IO OIS . . .- o s ol s e s s anie o AR R e e s 1.9 bar (28 psi) 1.9 bar (28 psi)
1.3 and 1.4 litre models:
{SEITORIBNING - oo c.covvmmmmimsaivdmmm el S NS0 o 2.2 bar (32 psi) 2.2 bar (32 psi)
A Cher e aloes .- e e R 2.1 bar (30 psi) 2.1 bar (30 psi)
1.6 litre models, and all diesel MOGRIS . ... ........oouuierueunnans 2.1 bar (30 psi) 2.1 bar (30 psi)
Up to full load Front Rear
1.0 and 1.05 litre models:
EBITO RIS OO oo bins s nawvaans Ko 4iale o s Sa T e w5 2.4 bar (35 psi) 2.9 bar (42 psi)
AUOTOT IS BB, s x < vt orwsia sobo min < e o O A0 S 2.1 bar (30 psi) 2.4 bar (35 psi)
1.3 and 1.4 litre models:
TERITO RASIIOE . - oo v ivis v immptieis S e e B e A e rarebs 2.5 bar (36 psi) 3.0 bar (44 psi)
AU OB INOOIDOR -, .o vwisvivarows sy ssh i ennns N sasoe 2.3 bar (33 psi) 2.6 bar (38 psi)
1.6 litre models, and all diesei MOJEIS . ... .........ocuuevnannasnn 2.3 bar (33 psi) 2.6 bar (38 psi)

Note: Pressures apply to original-equipment tyres, and may vary if any other make of tyre is fitted; check with the tyre manufacturer or supplier for
the correct pressures if necessary. Note that the comrect pressures for each individual vehicle are given on a sticker which is either inside the
glovebox lid or inside the fuel filler flap. The information on this sticker may vary slightly with that quoted above - if so, consult your VW dealer for
the latest recommendations.

The spare wheel may be of conventional or space-saver type. A conventional spare wheel shouid be maintained at the highest full-load pressure
for the vehicle. The space-saver spare runs at a pressure of 4.2 bar (61 psi) - this pressure shouid be marked on the tyre sidewall.
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Chapter 1 Part A:
Routine maintenance & servicing - petrol models

Contents

AN TIROE TEIIWEE - .o v v o n i o o a5 e e e o 4 Al A on aca Y 28 [Hose and fuld lealcthlick . - 0 o iirass sanismrasrs s 12
ADAG UNR CNOCK .« o csinnsvassnsonionnssivenssasssasssssse T OO IO v ol e a o = \nANel a7 o B A A A R T 1
Automatic transmission fluid levelcheck .................. ... 27 LUghtsandhomoperation check ........ccvviviuviinnanrnnnnns 6
Auxiliary drivebelt checkandrenewal .............cc0ci0unan 23 Lubricate folding fabric sunroof guiderall .............. ik 20
Battery electrolytelevelcheck ... ......covrvniriiennanenanan 11 Manual transmissionoillevelcheck ................c.o0vensn 24
BRI TIOMC OO (1 0 et T o e v o 2 e VW e T e A h e Y POB RO ranBWRE L L o et e e s wae e a4 22
BIBING SYSIONN COBCK . & . s oxmve v vio e 5re winm e mimiein nln'e oinls ool s 18 Reer Drakd Show cheel i iy S s ke p s i s v e e 15
COOIMNE TONOWRN . .5 o o s s r s v sia e v e e e e 30  Regultr IRINIININ0E . . . as s s iv /e ¥ o aarsaaa aasd R 2
Engine management system fault codecheck ................. 10 Resetting service intervaldisplay ..........c.cvvvennnnnnenss 5
Engine oil and filter renewal ... ... e W e e e S e K e e e S ORI s s U s e s e e e o U5 R e e e Yarat 18
EXRnust SmiSSIONS ChBCK . o« o xsinsraesnnsnnennsesansesssnss 32 SparkpRIGrENeWal .....visessesscanssssnssasraansanisens 21
EXRaust SyStem ChecK . ...t vceearsironsasessanssnssaansvans 16 Steering and suspensionCheCk .........cciivivrsensrananass 17
e el e A R T L 4 CTining Dot el = o o s s e e e e e R e 29
FUSIAter renewal . . . .. .vveavosrminvussaataasssaseanaaoass 28 Transmission and driveshaftgaitercheck ...................0. 13

Degrees of dlfflculty

Easy, suitable for N Fairly easy, suitable %’F&um % Difficuit, sutable for % Very difficult, &
novice with litle 23 | for beginner with 2 | suitable for competent experienced DIY W | suitable for expert DIY g
expernience %!mmﬂm & DIY mechanic leachmc ?Q or professional &




1as2 Servicing specifications - petrol models

Lubricants and fluids
Refer to end of Weekly checks
Capacities
Engine oil (including filter)
AN OIS . e L e e R s e A e e RS R TR 3.5 litres
Cooling system (approximate)
AN AINaS . e S e e e e o o e o i i 5.6 litres
Transmission (approximate)
Manual transmission:
Filler/level plug on side of transmission housing ................ 3.1 litres
Filler level plug on front of transmissionhousing ................ 2.7 litres
Automatic transmission (fluidchange) ............cociiiinannnnn 3.0 litres
Fuel tank
All models (approXimate) .........c..cveuviirnisnanniiiananns 45 litres
Washer reservoir
Modeils with headlightwashers ..............ieiiieiiiinenns 7.0 litres
Models without headlight washers . ...........c.ccvviivenerananas 2.5 litres
Cooling system
Antifreeze mixture:
A006 ANUIOODE . o ovvvs e w it i n e s AR R L T Protection down to -25°C
S0 ANUIGOZD .. cosiai i e s el e et e e e et Protection down to -35°C

Note: Refer to antifreeze manufacturer for latest recommendations.

Ignition system
IO RIMMNG < = 5aa o vseriin o ot i hatm Y bt o e ) a2 Refer to Chapter 58
Spark plugs: Type
Engin® COA ALL S o5 o deaisaasiale aisie dlate siialel s wipisistots aina's Bosch F 7 HPP 222
Alther engiNB CoOdeB . ... .. cmnevcoscninmavusnsseenassss Bosch WR 7 LT+
Brakes
Brake pad minimum thickness (including backing plate) ............ 7.0 mm
Brake shoe friction material minimum thickness .................. 25 mm
Torque wrench settings Nm
Manual transmission filler/flevelplug . .. ... .o v in i iiii i ann 25
BOROWHEOL DOIS - - o o e e e T e et oA W woabiala s e 110
NIC DI s Jahinace a:s saiel s a L m e/ Il et R 25



Maintenance schedule - petrol models 1a.s

The maintenance intervals in this manual are
provided with the assumption that you, not the
dealer, will be camrying out the work. These are
the minimum intervals recom-mended for
vehicles driven daily. If you wish to keep your

Every 250 miles (400 km) or weekly
(] Refer to Weekly checks

Every 10 000 miles (15 000 km) -
OEL on interval display

In addition fo the items fisted In the previous services, canmy out the

following:

[_J Renew the engine oil and filter (Section 3)

Note: Frequent oil and filter changes are beneficial for the engine.
We recommend changing the oll at half the mileage specified here or
at least twice a year.

[_] Check the front brake pad thickness (Section 4)

[} Reset the service interval display (Section 5)

Every 12 months -

IN 01 on interval display

[C] Check operation of all lights and horn (Section 6)

[_] Check the condition of the airbag unit(s) (Section 7)

[} Check the operation of the washer system(s)
(Section 8)

(CJ Lubricate all hinges, locks and door check straps
(Section 9)

[[] Check engine management and other systems for
fault codes (Section 10)

[[] Check battery electrolyte level - where applicable
(Section 11)

[} Check all underbonnet components and hoses for
fluid leaks (Section 12)

[_] Check the transmission and driveshaft gaiters for
leaks and damage (Section 13)

"] Check the braking system for leaks and damage
(Section 14)

[ Check the rear brake shoe lining thickness
(Section 15)

[_] Check the condition of the exhaust system and its
mountings (Section 16)

[} Check the steering and suspension components
for condition and security (Section 17)

[_] Check the headlight beam adjustment (Section 18)

(] Carry out a road test (Section 19)

[[] Reset the service interval display (Section 5)

vehicle in peak condition at all times, you may
wish to perform some of these procedures
more often. We encourage frequent
maintenance, since it enhances the efficiency,
performance and resale value of your vehicle.

When the vehicle is new, it should be
serviced by a dealer service department, ir
order to preserve tho factory warranty.

Every 20 000 miles (30 000 km) -
IN 02 on interval display

Note: If the vehicle is covering more than 20 000 miles (30 000 km) a

year, also carry out all the operations described above

] Lubricate folding fabric sunroof guide rail
{Section 20)

[ Renew the spark plugs (Section 21)

[} Renew the pollen filter element (Section 22)

| Check the condition of the auxiliary drivebelt(s),
and renew if necessary (Section 23)

[] Check the manual transmission oil level
(Section 24)

! Check underbody protection for damage
(Section 25)

| Reset the service interval display (Section 5)

Every 40 000 miles (60 000 km) or

2 years
In addiition to the itemns Fisted in the previous services, carry out the

following:
(| Renew the air filter element (Section 26)
{1 Check the automatic transmission fluid level
(Section 27)
| Renew the fuel filter (Section 28)
[ Renew the timing belt (Section 29)

Note: VW specify a timing belt renewal interval of 60 000 miles
(90 000 km). Howevar, if the vehicla is used mainly for short journeys
or a fot of stop-start driving, we recommend that this shorter interval
is adhered to. The aclual belt renewal interval is very much up to the
individual owner but, bearing in mind that severe engine damage will
result if the belt breaks in use, we recommend you err on the side of
caution.

Every 2 years (regardless of mileage)
In addition to the items listed in the previous services, carry out the

following:

] Renew the coolant (Section 30)

[_] Renew the brake fluid (Section 31)

[_] Check exhaust emissions (Section 32)



1a.4 GOmponent location - petrol models

Underbonnet view of a 1.0 litre engine model
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Engine oil dipstick
Alternator

No 1 spark plug (under
engine top cover)

Air cleaner housing
Engine oil filler cap
Brake fiuid reservoir
Ignition HT coil
Coolant expansion tank
Suspension strut upper
mounting

Washer fluid reservoir
Battery

Engine compartment
fusebox

Bonnet lock

Charcoal filter solenoid
valve

Engine oil dipstick
Alternator

No 1 spark plug

Air cleaner housing
Engine oil filler cap
Brake fluid reservoir
Ignition HT coil
Coolant expansion tank
Suspension strut upper
mounting

Washer fiuid reservoir
Battery

Power steering fluid

Distributor

Bonnet lock

Oil filter
Charcoal filter solenoid




Component location - petrol models 1ass
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Engine oil drain plug
Front brake caliper
Track rod

Oil filter

Lambda sensor
Radiator cooling fan motor
Reversing light switch

Fuel pipes

Fuel tank

Rear axle

Fuel filter

Brake pressure regulator
Handbrake cable

Exhaust mounting
Exhaust rear silencer
Rear strut lower mounting
bolt

Front underbody view




1as6 Maintenance procedures - petrol models

General information
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, followed by 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
exampile, 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 yoursell 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.

Service interval display

Up to 1998 model year

All VW Polo models are equipped with a
service interval display Indicator in the
instrument panel. Every time the engine is
started, the panel will illuminate for a few
seconds, providing a handy reminder of when

the next service is required:

Display shows IN 00 - no service required.

Display shows OEL - 10 000 mile (15 000 km)
service required.

Display shows IN 01 - 12 monthly service
required.

Display showes IN 02 - 20 000 mile (30 000 km)
service required.

1998 model year onwards

The service display on later modeis s similar
to the earfier type, but the display Is different:
Display clear - no service roquired.
Dispiay shows "service OIL" - 10 000 mile
(15 000 km) service required.
Display shows ‘service INSP" - 12 monthly or
20 000 mile (30 000 km) service required.
Display shows ‘service’ when ignition Is
switched off - switch on ignition to
determine which service is required.
All models

The display should not necessarily be used as
a definitive guide to the servicing needs of your
Polo, but it is useful as a reminder, to ensure that
servicing is not accidentally overiooked. Owners
of older cars, or those covering a small annual
mileage, may feel inclined to service their car
more often, in which case the service interval
display is perhaps less relevant.

The display should be reset whenever a
service is carried out, and the procedure for
this is described in Section 5.

2 Regular maintenance

1 M, from the time the vehicle is now, 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.

Every 10 000 miles (15 000 km)

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 camied 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
most often required to improve the perform-
ance of a generally poor-running engine:

Primary operations

a) Clean, inspect and test the battery (See
Weekly checks and Section 11, where

applicable).

b) Check all the engine-related fluids (See
Weeldy checks).

¢) Check the condition and tension of the
auxiiary drivebelt (Section 23).

d) Renew the spark plugs (Section 21).

@) Inspect the distributor cap and rotor amm
(see Chapter 56).

f) Check the condition of the air filter, and
renew if necessary (Section 26).

@) Check the fuel filter (Section 28).

h) Check the condition of all hoses, and
check for fluid leaks (Section 12).

) Check the exhaust gas emissions

{Section 32),
5 If the above operations do not prove fully
effective, camry out the following secondary
operations:
Secondary operations
meadmd«Pﬁnuyopersﬂons.plus

b) Check the ignition system (see Chap-
ter 5B).

¢) Check the fuel system (see relevant Part
of Chapter 4).

d) Renew the distributor cap and rotor arm
(see Chapter 58).

€) Renew the ignition HT leads (see Chap-
ter 58)

3 Engine oil and filter renewal §

1 Frequent oil and filter changes are the most
important maintenance procedures which can
be undertaken by the DIY owner, As engine oil
ages, it becomes diluted and contaminated,
which leads to premature engine wear. The ofl
change interval given in this Manual is the
spme as quoted by the manufacturer, but we

recommend changing the oil and filter more
frequently, perhaps every 5000 miles, or every
6 months. This is particularly relevant to
owners of older vehicles (or those covering a
small annual mileage).

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 more built-up sludge 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 vehicie. To
avoid any possibility of scalding, and to
protect yoursell from possible skin irritants
and other harmful contaminants in used
engine oils, it is advisable to wear gloves
when carrying out this work.

3 Access o the underside of tho vehicle will
be greatly improved if it can be raised on a lif,
driven onto ramps, or jacked up and
supported on axle stands (see Jacking and
vehicle support). Whichever method is chosen,



Every 10 000 miles - petrol models 1«7

make sure that the vehicle remains level, or if it
is at an angle, that the drain plug is at the
lowest point. Where applicable, release the
fasteners and remove the noise insulation tray
from under the engine (see illustration).

4 Using a socket and handle or a ring
spanner, slacken the drain plug (at the rear of
the sump) about half a tum (see illustration).
Position the draining container under the drain
plug, then remove the plug completely (see
Haynes Hint). Recover the sealing ring from
the drain plug.

5 Allow some time for the old oil to drain,
noting that it may be necessary to reposition
the container as the oil flow slows to a trickle.
6 After all the oil has drained, wipe off the
drain plug with a clean rag, and fit a new
sealing washer. Clean the area around the

HAYNES

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

3.4 Slackening the sump drain plug

drain plug opening. and refit the plug. Tighten
the plug to the specified torque setting.

7 Move the container into position under the
oil filter, which is located on the front of the
cylinder block.

8 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 filter into the container.

9 Use a clean rag to remove all oil, dirt and
sludge from the filter sealing area on the
ongine. Check the old filter to make sure that
the rubber sealing ring has not stuck to the
engine. If it has, carefully remove it.

10 Apply a light coating of clean engine oil to
the sealing ring on the new filter, then screw it
into position on the engine. Tighten the filter
firmly by hand only - do not use any tools.

11 Remove the old oil and all tools from
under the car, then lower the car to the
ground (if applicable).

12 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover. Fill the
engine, using the comrect grade and type of oil
(see Lubricants and fluids). An oil can spout or
funnel may help to reduce spillage. Pour in haif
the specified quantity of oil first, then wait a
few minutes for the oil to fall to the sump (see
illustrations). Continue adding oil a small
quantity at a time until the level is up to the
bottom of the hatched area on the dipstick.
Adding around 0.5 litres of oil will bring the
level into the hatched area on the dipstick.
Add a little more oil until the level is up to the
top of the hatched area on the dipstick, then
refit the dipstick and the filler cap.

13 Start the engine and run it for a few
minutes; check for leaks around the oil filter

3.12a Remove the oil fillercap...

3.12b . ttnnﬂllﬂwenglmushgmo
comctgrademdmmnﬂtyoioﬂ

3.8 Loosening the oil filter using a chain-
type removal tool

seal and the sump drain plug. Note that there
may be a few seconds delay before the oil
pressure warning light goes out when the
engine is started, as the oil circulates through
the engine oil galleries and the new oil filter
before the pressure builds up.

14 Switch off the engine, and wait a few
minutes for the oil to settle in the sump once
more. With the new oll circulated and the filter
completely full, recheck the level on the
dipstick, and add more oil as necessary. Refit
the noise insulation tray to the underside of
the engine, where applicable.

15 Dispose of the used engine oll safely, with
reference to General repair procedures in the
Reference section of this manual.

\?'\\"
)

1 Firmly apply the handbrake, loosen the
front roadwheel bolts, then jack up the front of
the car and support it securely on axle stands.
Remove the front roadwheels.

2 For a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the caliper can then also be
checked, and the condition of the brake disc
itsell can be fully examined on both sides.
Refer to Chapter 9 (see Haynes Hint).

3 If any pad’s friction material is wom to the
specified thickness or less, all four pads musl
be renewed as a set.

4 Front brake pad check

For a quick check, the thickness of the
friction material on each brake pad can
be measured through the aperture in
the caliper body




a8 Every 10 000 miles - petrol models

5.2 Resetting the service interval display

A Service selector button (also trip meter
selector button)

B Service reset button (also digital clock
adjustment button)

C Service interval display

Every 12 months

5 Resetting service interval
= .

Up to 1998 model year

1 Belore resetting the service interval display,
make sure that the mileometer is displaying
the total mileage, and is not in trip mode.
Briefly pressing the button to the left of the
speedometer will switch the display between
total and trip. Note: If the button is pressed
and held for longer than one second while in
trip mode, the trip meter will be zerced.

2 Switch on the ignition (do not start the
engine). Press and hold the button to the left
of the speedometer (see lllustration).

3 Switch off the ignition, then release the
button. The display should read OEL.

4 Now press the digital clock lower button on
the right-hand side of the instrument panel
until five dashes appear on the display. The
OEL service is now reset.

5 By pressing the left-hand button again, the
next service interval can be displayed, and
then reset by pressing the right-hand button.
6 Reset as many services as necessary, until
switching on the ignition only shows IN 00 (no
service required) on the display.

1998 model year onwards
7 The service interval display cannot be reset
without special VW fault code reading
equipment - refer to your VW dealer.

6 Lights and homn
operation check

Ve

1 With the ignition switched on where
necessary, check the operation of all exterior
lights.

2 Check the brake lights with the help of an
assistant, or by reversing up close to a
reflective door. Make sure that all the rear
lights are capable of operating independently,
without affecting any of the other lights - for
example, switch on as many rear lights as
possible, then try the brake lights. If any
unusual results are found, this is usually due
to an earth fault or other poor connection at
that rear light unit.

3 Again with the help of an assistant or using
a reflective surface, check as far as possible
that the headlights work on both main and
dipped beam.

4 Replace any defective bulbs with reference
to Chapter 12.

Py Particularly on  older

vehicles, bulbs can stop
:il:ii working as a rosult of

corrosion bulld-up on the
bulb or its holder - fitting a new bulb
may not cure the problem in this
instance. When replacing any bulb, if
you find any green or white-coloured
powdery deposits, these should be
cleaned off using emery cloth.

5 Check the operation of all interior lights,
including the glovebox and luggage area
illumination lights. Switch on the ignition, and
check that all relevant waming lights come on
as expected - the vehicle handbook should
give details of these. Now start the engine,
and check that the appropriate lights go out.

When you are next driving at night, check that
all the instrument panel and facia lighting
works correctly. If any problems are found,
refer to Chapter 12,

6 Finally, choose an appropriate time of day
10 test the operation of the homn.

7 Airbag unit check

Where fitted, inspect the airbag(s) exterior
condition checking for signs of damage or
deterioration. If an airbag shows signs of
obvious damage, it must be renewed (see
Chapter 12).

8 Washer system(s) check §
%

Check that each of the washer jet nozzles is
clear, and that each nozzle provides a strong
jet of washer fluid. The tailgate and headiight
jots (where applicable) should be aimed to
spray at a point slightly above the centre of
the screen/headiight.

The windscreen washer nozzles have two
jots; aim one of the jets slightly above the
centre of the screen and the other just below,
to ensure complete coverage of the screen. Iif
necessary, adjust the jets using a pin.

Later modeis may be fitted with additional
preset washer jets which only have a limited
amount of adjustment. Height adjustment on
these later jets is effected by tumning an
eccentric on the spray jet.

9 Hinge and lock lubrication %

X

Lubricate the hinges of the bonnet, doors
and tailgate with light general-purpose oil.
Similarly, lubricate ail latches, locks and lock
strikers, and the door check straps with
general-purpose oil or grease. At the same
time, check the security and operation of all
the locks, adjusting them if necessary (see
Chapter 11).

Lightly lubricate the bonnet release
mechanism and cable with suitable grease.

Do not attempt to lubricate the steering
lock.

oS A

1 This check is part of the manufacturer's
maintenance schedule, and involves
‘interrogating’ the engine management control
unit (and those for the automatic transmission
and/or ABS, as applicable) using special
dedicated test equipment. Such testing will
allow the test equipment to read any fault codes
stored in the electronic control unit memory.

2 Unless a fault is suspected, this test is not
essential, although it should be noted that itis
recommended by the manufacturers.

3 It is possible for quite serious faults to occur
in the engine management system without the
owner being aware of it. Certain engine
management system faults will cause the
system to enter an emergency back-up mode,
which is often so sophisticated that engine
performance is not apparently much affected.
If a problem has caused the system to enter its
back-up mode, this will usually be most
apparent when starting and running from cold.
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11 Battery electrolyte
level check

L

Warning: The electrolyte inside a

battery is diluted acid - it is a

good idea to wear suitable rubber
gloves. When topping-up, don't overfill the
cells so that the electrolyte overflows. In the
event of any spillage, rinse the electrolyte off
without delay. Refit the cell covers and rinse
the battery with coplous quantities of clean
water. Don’t attempt to siphon out any
excess electroiyte.
1 Some models covered by this Manual may
be fitted with a maintenance-free battery as
standard equipment, or may have had cne
fitted as a replacement. If the battery in your
vehicle is marked ‘Freedom’, 'Maintenance-
Free' or similar, no electrolyte level checking
is required (the battery is often completely
sealed, preventing any topping-up).
2 Batteries which do require their electrolyte
level to be checked can be recognised by the
presence of removable covers over the six
battery cells - the battery casing is also
sometimes transiucent, so that the electrolyte
level can be more easily checked. Make sure
you do not have a maintenance-free battery
before attempting 1o top up the electrolyte level.
3 Remove the cell covers and either look
down inside the battery to see the level web,
or check the level using any markings
provided on the battery casing. The electrolyte
should at least cover the battery plates. If
necessary, top up a little at a time with distilled
(delonised) water until the level in all six cells is
correct - don't fill the cells up to the brim. Wipe
up any spillage, then refit the cell covers.

12 Hose and fluid leak check %
N

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 (see Haynes
Hint). 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 that 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 that 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 white-
or rust-coloured deposits on the area
adjoining the leak. Where 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
sections as necessary.
8 From within the engine compartment,
check the security of all fuel hose attachments

soen from below

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

and pipe unions, and inspect the fuel hoses
and vacuum hoses for kinks, chafing and
deterioration.

9 Where applicable, check the condition of
the power steering fluid hoses and pipes.

13 Transmission and
driveshaft gaiter check

1 Raise the front of the vehicle and support
on axle stands. Alternatively, drive the car
onto ramps.

2 Inspect around the transmission for any
sign of leaks or damage. In particular, check
the area around the driveshaft oil/fluid seals
for leakage (see illustration). Slight seepage
should not be of great concern, but a serious
leak should be investigated further, with
reference to the relevant Part of Chapter 7.

3 Check the security and condition of the
wiring and wiring plugs on the transmission
housing (see lllustration).

4 With the vehicle raised and securely
supported on stands, 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 (see illustration). Also check the
security and condition of the retaining clips.

T P -

13.4 Check the condition of the driveshaft
gaiters (arrowed)
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14.4 Rear brake flexible hose

Repeat these checks on the inner CV joints. if
any damage or deterioration is found, the
gaiters should be renewed (see Chapter 8).

5 Atthe same time, check the general condition
of the CV joints themseives 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.

N

1 Starting under the bonnet, examine the
brake fluid reservoir and master cylinder for
leaks. When a brake fluid leak occurs, it is
normal to find biistered or wrinkled paint in the
area of the leak. Check the metal pipes from
the master cylinder for damage, and check
the brake pressure reguiator, servo/ABS unit
and fluid unions for leaks.,

2 With the vehicle raised and securely
supported on stands, first inspect each front
brake caliper. In particular, check the flexible
hose leading to the caliper for signs of
damage or leaks, especially where the hose
enters the metal end fitting. Make sure that
the hose is not twisted or kinked, and that it
cannot come into contact with any other
components when the steering is on full lock.
3 From the caliper, trace the metal brake
pipes back along the car. Again, look for leaks
from the fiuid unions or signs of damage, but

14 Braking system check

16.2 Wemm]ﬂm
(arrowed) - check that the nuts and bolts
are tight, with no sign of leaks

15.2 Rear brake backplate inspection hole
(arrowed) for assessing brake lining wear

additionally check the pipes for signs of
corrosion. Make sure the pipes are securely
located by the clips provided on the vehicle
underside.

4 At the rear of the vehicle, inspect each rear
brake and its flexible hose, where applicable
(see illustration). Examine the handbrake
cable, tracing it back from each rear brake
and checking for frayed cables or other
damage. Lubricate the handbrake cable
guides, pivots and other moving parts with
general-purpose grease,

5 If any damage is found, refer to Chapter 9
for further information,

15 Rear brake shoe check §

1 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axle stands.

2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the holes in the
traling arm and the brake backplate. The hole
in the brake backplate may be plugged with a
sealing grommet, which can be prised out
(see illustration). If a rod of the same
diameter as the specified minimum friction
matevial thickness is placed against the shoe
friction material, the amount of wear can be
assessed. A torch or inspection light will
probably be required, as well as a small mirror
if access is difficult. if the friction material on
any shoe is worn down to the specified

17.4 Check for wear in the hub bearings
by grasping the wheel and trying to rock it

minimum thickness or less, all four shoes
must be renewed as a sel.

3 For a comprehensive check, the brake
drum should be removed and cleaned. This
will aliow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter 9).

1 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 vehicle raised on
a hoist, or suitably supported on axie stands,
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 good condition, and that all
relevant nuts and bolts are tight (see
illustration). 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

17 and

Front suspension

and steering check

1 Raise the front of the vehicle, and securely
support it on axle stands. Where necessary
for improved access, release the fasteners
and remove the noise insulation tray from
under the engine (where applicable).

2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
these components will cause loss of lubricant,
together with dirt and water entry, resuiting in
rapid deterioration of the balljoints or steering

gear,
3 On vehicles with power steering, check the
fluid hoses for chafing or deterioration, and
the pipe and hose unions for fluld leaks. Also
check for signs of fluid leakage under
pressure from the steering gear rubber
gaiters, which would indicate failed fiuid seals
within the steering gear.

4 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,
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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. Before
condemning any components, however,
check that the roadwheel bolts are tightened
to the specified torque.

5 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 wom, the visual movement will be obvious.

6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
component and its attachment point (see
illustration). 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.

7 With the car standing on its wheels, have an
assistant turn the steering wheel back and
forth 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.

Suspension strut/shock
absorber check

8 Check for any signs of fiuid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston rod.
Should any fluid be noticed, the suspension
strut/shock absorber is defective intemally,
and should be renewed. Note: Suspension
struts/shock absorbers should always be
renewed in pairs on the same axle.

9 The efficiency of the suspension strut/shock
absorber may be checked by bouncing the
vehicle at each cormer. Generally speaking, the
body will retum to its normal position and stop
after being depressed. If it rises and retumns 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.

S g1 w10
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17.6 Anﬂ-nollbarmoumhgbudm
(arrowed) - only on 1.6 litre modeils

18 beam

V4

Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a VW dealer or service station
with the necessary facilities. Headlight
alignment is checked as part of the MoT test.

Basic adjustments can be carried out in an
emergency, and further details are given in
Chapter 12.

19 Road test

Instruments and electrical
equipment

1 Check the operation of all instruments and
electrical equipment.

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

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
comering and driving over bumps.

Drivetrain

6 Check the performance of the engine,
clutch (where applicable), transmission and
driveshafts.

7 Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure the engine runs smoothly at idle,
and there is no hesitation on 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 transmission models, check
that all gears can be engaged smoothly
without noise, and that the gear lever action is
not abnormally vague or notchy.

11 On automatic transmission models, make
sure that all gearchanges occur smoothly,
without snatching, and without an increase in
engine speed between changes. 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 VW 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 nolse is heard, this indicates wear in a
driveshaft joint, in which case renew the joint
if necessary.

Braking system

13 Make sure that the vehicle does not pull to
one side when braking, and that the wheels
do not lock prematurely when braking hard.
14 Check that there is no vibration through
the steering when braking.

15 Check that the handbrake 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.



1a.12 Every 20 000 miles - petrol models

20.1 Folding fabric sunroof guide rail
{arrowed)

20 Lubricate folding fabric

1 Using a clean cloth and a suitable solvent if
necessary, thoroughly clean the sunroof guide
rail (see illustration).

2 Apply a little general-purpose grease to the
guide rail, then check the sunroof operation.

21 Spark plug renewal

1 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,
damage can easily be caused to the firing
ends.,

2 Belore removing the spark plugs, allow the
engine time to cool.

3 To gain access to the spark plugs, refer to
Chapter 4A or 4B as applicable, and remove
the air filter housing. On some models, it may
also be necessary to unclip the accelerator

3)i ke AR

21.7a Umwtlnaparkpbgsa
suitable socket...
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21.4 Pull the HT lead clip out of the
retaining brackets on the rear of the
cylinder head

4 Pull the HT lead clip out of the retaining
brackets on the rear of the cylinder head, and
move the leads back out of the way (see
illustration).

5 if the marks on the original-equipment
spark plug (HT) 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). Where metal heat
shields are fitted to the lead end fittings, take
care not to burn your hands if the engine is
still warm. Pull the leads from the plugs by
gripping the end fitting, not the lead,
otherwise the lead connection may be
fractured (see illustration).

6 It is advisable to remove the dirt from the
spark plug recesses using a clean brush,
vacuum cleaner or compressed air before
removing the plugs, to prevent dirt dropping
into the cylinders.

7 Unscrew the plugs using a spark plug
spanner, suitable box spanner or a deep
socket and extension bar (see illustrations).
Keep the socket aligned with the spark plug -
if it is forcibly moved to one side, the ceramic
insulator may be broken off. As each plug is
removed, examine it as follows.

8 Examination of the spark plugs will give a
good indication of the condition of the engine.
If the insulator nose of the spark plug is
clean and white, with no deposits, this is
indicative of a weak mixture or too hot a plug
(a hot plug transfers heat away from the
electrode slowly, a cold plug transfers heat
away quickly).

9 If the tip and insulator nose are covered

21.5 Pull the HT lead end fittings off the
plugs

with hard black-looking deposits, then this is
indicative that the mixture is too rich. Should
the plug be black and oily, then it is likely that
the engine is fairly worn, as well as the mixture
being too rich.

10 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.

11 The spark plug electrode gap is of
considerable importance as, if it is too large or
too small, the size of the spark and its
efficiency will be seriously impaired. Note:
Spark plugs with muiltiple earth electrodes are
becoming an increasingly common fitment,
especially to vehicles equipped with catalytic
converters. Unless there is clear information to
the contrary, no attempt should be made o
adjust the plug gap on a spark plug with more
than one earth electrode.

12 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 the insulator and
cause plug failure, if nothing worse. If using
feeler blades, the gap is correct when the
appropriate-size blade is a firm sliding fit.

13 Special spark plug electrode gap
adjusting tools are available from most motor
accessory shops, or from some spark plug
manufacturers.

14 Before fitting the spark plugs, check that
the threaded connector sleeves are tight, and
that the plug exterior surfaces and threads are
clean. It's often difficult to screw in new spark
plugs without cross-threading them - this can
be avoided using a piece of rubber hose (see
Haynes Hint).

15 Remove the rubber hose (if used), and
tighten the plug to the specified torque using
the spark plug socket and a torque wrench. If
a torque wrench is not available, tighten the
plug by hand until it just seats, then tighten it
by no more than a quarter of a turn
further with the plug socket and handle. Refit
the remaining spark plugs in the same
manner.

16 Clip the HT leads back into the support
clip on the rear of the cylinder head, then
connect the leads securely in their cormrect
order.
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HAYNES

222 Pulloffthombborwommuipftom
the top of the bulkhead

17 Refer to Chapter 4 and refit the air filter
housing.

22 Pollen filter renewal
:

1 The pollen filter is located beneath the
windscreen cowl panels; it is located on the
left side on right-hand-drive models, and the
right side on left-hand drive models.

2 Open the bonnet, and lift up the rubber
weatherstrip from the relevant end of the top
of the engine compartment bulkhead (see
illustration).

3 Peel back the rubber seal at the base of the
windscreen, for access to the two cowl panel
retaining clips (see illustration). Take care
when prising these clips out of position, as
they are easily broken.

4 Remove the cowl panel from the car (see

illustration).

5 Unclip the filter air deflector and remove it
(see illustration).

6 Release the two clips at the front to release
the frame, and lift the pollen filter and frame
upwards and out from its location (see
illustrations). Note which way round the
frame is fitted.

7 Separate the frame from the old filter,
noting how it is fitted (see illustrations). Slot
the new fiiter into the frame.

8 Wipe clean the filter housing, then fit the
new filter and frame. Clip the filter securely in
position and refit the air deflector and cowl
panel.

9 Refit the rubber seal to the engine
compartment bulkhead to complete.

22.3 Peel back the rubber seal for access
to the cowl panel retaining clips

22.5 Removing the pollen filter air
deflector plate

22.7b Pollen filter, frame and
filter housing

A Filter frame

B Frame fits into first fold of filter at each
end

C Frame lugs

D Frame lug recesses in housing
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1 Disconnect the battery negative lead and
position it away from the terminal. Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front wheei bolts.

3 Raise the front of the vehicle, rest it
securely on axle stands and remove the right-
hand front roadwheel.

4 Turn the steering to full right-hand lock.
Where applicable, remove the fasteners, and
lower the wheel arch liner and/or noise
insulation tray for access to the drivebelt.
Models with power steering may have a cover
fitted over the drivebeit - if so, release the
fasteners and remove it.

6 Using a socket and wrench on the
crankshaft sprocket bolt, rotate the crankshaft
so that the full length of the auxiliary drivebelt
can be examined. Look for cracks, splitting
and fraying on the surface of the beit; check
also for signs of glazing (shiny patches) and
separation of the belt plies. If damage or wear
is visible, the belt should be renewed. If there
is any evidence of contamination by oil,

24.4 Loosening the filler/level plug (1)
using a hex adapter - also shown is the
transmission oil drain plug (2)

grease or coolant, the reason should be
investigated without delay.

6 Check the drivebell tension by pressing on
the beit at a point midway between two
pulleys. Depending on the type of belt, it
should move by approximately 5 to 10 mm. If
the drivebeilt appears excessively taut or
slack, refer to Chapter 2A and adjust the beit
tension.

7 On completion, refit the wheel arch liner
and noise insulation tray (as applicable), then
refit the roadwheel and lower the car to the
ground. Tighten the roadwheel bolts to the
specified torque.

Renewal

8 For detalls of auxiliary drivebelt renewal,
refer to Chapter 2A.

24 Manual transmission
oil level check

1 Park the car on a level surface. The oll level
must be checked before the car is driven, or
at least 5 minutes after the engine has been
switched off. If the oll 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 On models built up to October 1995, the
fillerlevel plug is located on the left-hand side
of the transmission housing, next to the
driveshaft (see Illustration). For easler
access, turn the steering onto full left lock. Do
not raise the car, because the level must be
checked with the car resting on its wheels, on
a level surface.

3 On models built after October 1995, the
filler/flevel plug is on the front of the
transmission housing, and can be accessed
from above (see illustration). If preferred,
however, the plug can be reached from
below, but note that this may mean removing
the noise insulation tray (where applicable)
from under the engine for access.

4 Wipe clean the area around the filler/level
plug. A 17 mm hexagonal adapter (or a large
Allen key) will be required to remove the plug,
which will probably be quite tight (see
llustration).

5 The oil level should reach the lower edge of
the filler/level hole. A certain amount of oil will
have gathered behind the filler/level plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
correct. To ensure that a true level is
established, wait until the initial trickle has
stopped, then add oil through the hole as
necessary until 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.

6 Filling the transmission with oil is an
extremely awkward operation; above all, allow
plenty of time for the oll level to settle properly
before checking it. If a large amount is added
to the transmission, and a large amount flows
out on checking the level, refit the filler/level
plug: take the vehicle on a short jouney so
that the new oil is distributed fully around the
transmission components, then recheck the
level when it has settied again.

7 If the transmission has been overfilled so
that oil flows out when the filler/level plug is
removed, check that the car is completely level
(front-to-rear and side-to-side), and allow the
surplus to drain off into a suitable container.
8 When the level is correct, refit the plug,
tightening it to the specified torque, and wipe
off any spilt oil.

Raise and support the vehicle on axle
stands. Using an electric torch or lead light,
inspect the entire underside of the vehicle,
paying particular attention to the wheel
arches. Look for any damage to the flexible
underbody coating, which may crack or flake
off with age, leading to cormrosion. Also check
that the whee! arch liners are securely
attached with any clips provided - if they
come loose, dirt may get in behind the liners
and defeat their purpose. If there is any
damage to the underseal, or any corrosion, it
should be repaired before the damage gets
too serious.

26 Air filter renewal

Single-point injection models

1 Lift up the catches to release the over-
centre wire clips around the air cleaner
housing, then lift off the top cover. Where
applicable, unclip the vacuum hose from the
top cover (see illustrations).

Muilti-point injection models

2 Unscrew and remove the eight screws
securing the air cleaner top cover. The screws
are of different lengths, so note their locations



Every 40 000 miles - petrol models 1a.1s

26.1a Release the air filter coverclips ...

as they are removed. Depending on model, it
may be necessary to pull the housing
forwards to allow the top cover to be lifted off
(see illustrations).

All models

3 LIift out the filter element (see illustration).
4 Remove any debris that may have collected
5 Fit a new air filter element in position, noting
any direction-of-fitting markings and ensuring
that the edges are securely seated.

6 Refit the air cleaner top cover and secure
with the screws or clips, as applicable.

27 Automatic transmission fluid
level check
Checking the fluid level by the DIY mechanic

is not advisable; no dipstick is provided. The

———

26.2b ... then pull the housing forwards
and lift off the cover

. . . then lift off the cover and unclip
the vacuum hose (arrowed)

transmission is regarded as being ‘filled for life’.
Fluid level checking requires the use of
dedicated VW test equipment, and an involved
procedure requiring accurate measurement of
fluid temperature. In view of this, the car must
be taken to a VW dealer for the fiuid level to be
checked.

28 Fuel filter renewal

Warning: Refer to the notes in
Safely firstl, and follow them
implicitly. Petrol is a highly-
dangerous and volatile liquid,

and the precautions necessary when

handling it cannot be overstressed.

1 The fuel filter is situated undemeath the rear
of the vehicle, to the rear of the fuel tank (see
illustration). To gain access to the fiiter,
chock the front wheels, then jack up the rear
of the vehicle and support it securely on axie
stands.
2 Depressurise the fuel system with reference
to the relevant Part of Chapter 4.
3 If you have them, fit hose clamps to the
filter inlet and outlet hoses. These are not
essential, but even with the system
, there will still be an amount of
petrol in the pipes (and the old filter), and this
will siphon out when the pipes are

disconnected. Even with hose clamps fitted,
the old filter will contain some fuel, so have
some rags ready to soak up any spillage.

26.3 Ralrmhrol«mnt-
single-point injection model shown

4 Release the hose clips and detach the
hoses from the filter. If crimp-type clips are
used, discard them and fit proper petrol pipe
clips when reassembling. Similarly, if the fuel
hoses show any sign of perishing or cracking,
particularly at the hose ends or where the
hose enters the metal end fitting, renew the
hoses.
5 Before removing the filter, note any
direction-of-flow markings on the filter body,
and check against the new filter - the arrow
should point in the direction of fuel flow
(towards the black fuel supply pipe leading to
the front of the car).
6 Undo the retaining clamp screw and
remove the old filter.
7 Fit the new filter into position, with the flow
marking arrow comectly orientated, and
secure with the retaining clamp.
8 Reconnect the fuel hoses using new clips if
necessary. Ensure that no dirt is allowed to
enter the hoses or filter connections. Release
the hose clamps.
9 Start the engine (there may be a delay as
the system re-pressurises and the new filter
fills with fuel). Let the engine run for several
minutes while you check the filter hose
connections for leaks.
10 Where applicable, fit the protective
undershield and secure with the retaining
clips, then lower the vehicle to the ground.
Warning: Dispose safely of the
old filter; it will be highly
flammable, and may explode if,
thrown on a fire.

29 Timing belt renewal

Note: VW specify a timing belt renewal
interval of 60 000 miles (90 000 km). However,
if the vehicle is used mainly for short journeys
or a lot of stop-start driving, we recommend
that this shorter interval is adhered to. The
actual belt renewal interval is very much up to
the individual owner but, bearing in mind that
severe engine damage will result if the belt
breaks in use, we recommend you err on the
side of caution.

Refer to Chapter 2A.

28.1 Fuel filter location - note retaining
clamp screw (A) and direction-of-flow
arrow (B)
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Note: VW coolant type G11 or G12 lasts
indefinitely. Provided you are sure that this
type of coolant has been used and that the
concentration is adequate, there is no need to
renew it. Most other brands of antifreeze must
be renewed every two years. Once the system
has been drained, it is as well to flush it and to
take the opportunity to renew any rubber
hoses whose condition is in doubt. Proceed
as follows.

Cooling system draining
Warning: Wait until the engine is
A cold before starting this
procedure. Do not allow
antifreezo to come in 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 container, or in a puddie in
the driveway or on the garage floor. Children
and petls are attracted by its sweet smell, but
antifreeze can be fatal if ingested.
1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
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
removed.
2 Where necessary, release the fasteners and
remove the noise insulation tray from under
the engine. Position a suitable container
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 If the coolant has been drained for a reason
other than renewal, then provided it is clean
and less than two years old, it can be re-used,
though this is not recommended (see
Antifreeze type and mixture latér in this
Section).
4 Once all the coolant has drained, reconnect
the hose to the radiator and secure it in
Cooling system flushing
5 If coolant renewal has been neglected, or if
the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment. Flushing the system
clean can restore the cooling system
efficiency.

6 The radiator should be flushed
independently of the engine, to avoid
unnecessary contamination.

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 outlet, and reverse-flush the
radiator.

Engine flushing

10 To flush the engine, remove the
thermostat as described in Chapter 3, then
temporarily refit the thermostat cover.

11 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator top hose. Direct
a clean flow of water through the engine, and
continue flushing until clean water emerges
from the radiator bottom hose.

12 On completion of flushing, refit the
thermostat and reconnect the hoses with
reference to Chapter 3.

Cooling system filling

13 Before attempting to fill the cooling
systemn, 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 following sub-
Section).

14 Remove the expansion tank filler cap, and
fill the system by slowly pouring the coolant
into the expansion tank to prevent airlocks
from forming.

15 If the coolant is being renewed, begin by
pouring in a couple of litres of water, followed
by the comrect quantity of antifreeze, then top-
up with more water.

16 Once the level in the expansion tank starts
to rise, squeeze the radiator top and bottom
hoses to help expel any trapped air in the
system. Once all the air is expelled, top-up the
coolant level to the MAX mark and refit the
expansion tank cap.

17 Start the engine and run it until it reaches
normal operating temperature, then stop the
engine and aliow it to cool.

18 Check for leaks, particularly around
disturbed components. Check the coolant
level in the expansion tank, and lop-up if
necessary. Note that the system must be cold
before an accurate level is indicated in the

expansion tank. If the expansion tank cap is
removed while the engine is still warm, cover
the cap with a thick cloth, and unscrew the
cap slowly to gradually relieve the system
pressure (a hissing sound will normally be
heard). Wait until any pressure remaining in
the system is released, then continue to tum
the cap until it can be removed.

Antifreeze type and mixture

19 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.

20 Always use ethylene-glycol-based
antifreeze suitable for use in mixed-metal
cooling systems. The quantity of antifreeze
and levels of protection are indicated in the
Specifications.

21 When the car was new, the cooling system
will have been filled with either VW G11 (blue
colour) or VW G12 (red colour) coolant. At the
time of writing, the manufacturer's advice on
coolant is as follows:

a) On no account should the biue G11
coolant be mixed with the red G12
coolant. Thus, if the cooling system was
originally filled with G11, ensure that the
system is complelely drained and the
cylinder block flushed before refilling.

b) When refilling, the later G12 coolant
should be used on all engines.

¢) In particular, engines with an aluminium
cylinder block (engine codes AER and
ALL) must be filled only with G12 coolant.

22 Before adding antifreeze, the cooling
system should be compiletely drained,
preferably flushed, and all hoses checked for
23 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 shouid be made with
the same type and concentration of
antifreaze.

24 Do nol use engine antifreeze in the
washer system, as it will cause damage to the
vehicie paintwork.

b

Warning: Brake hydraulic fluid

can harm your eyes and damage

painted surfaces, so use
oxtreme caution when handling and
pouring it. Do not use fluld that has been
standing open for some time, as it absorbs
moisture from the air. Excess moisture can
cause a dangerous loss of braking
effectiveness.

31 Brake fluid renewal
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1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9. The brake fluid reservoir should
be emptied by siphoning, using a clean pouitry
baster or similar before starting, and allowance
should be made for the old fluid to be expelied
when bleeding a section of the circuit.

2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently until nearly all
the old fluid has been emptied from the
master cylinder reservoir.

- Old hydraulic fluid is often
“much darker In colour than
the new, making it easy to
distinguish the two.

3 Top-up to the MAX level with new fluid, and
continue pumping until only the new fluid
remains in the reservoir, and new fiuid can be
seen emerging from the bleed screw. Tighten
the screw, and top the reservoir level up to the
MAX level line.

4 Work through all the remaining bleed screws
in the sequence until new fluid can be seen at
all of them. Be careful to keep the master
cylinder reservoir topped-up to above the MIN
level at all times, or air may enter 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 refitted. Wash off all
traces of spilt fluid, and recheck the fluid level.
6 Check the operation of the brakes before
taking the car on the road.

This check is part of the manufacturer's
maintenance schedule, and involves testing
the exhaust emissions using an exhaust gas
analyser. Unless a fault is suspected, this
test is not essential, although it should be
noted that it is recommended by the
manufacturers. In the majority of
cases, adjusting the idle speed and mixture is
either not possible, or requires access to
dedicated VW test equipment. Exhaust
emissions testing is included as part of the
MoT test.
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diesel models

Lubricants and fluids
Refer to end of Weekly checks

Capacities
Engine oil (including filter)

ALBNGINAS ... .ccveevannnsnnasnesowannssenussyesssoenseesss

Cooling system (approximate)

ARONGINGS: ;. .o sivv s saiaaiaininn o i iaineimiee s mte o et wvaatian ) o) B s TN (aTe

Transmission

Filler/level plug on side of transmissionhousing ..................
Filler level plug on front of transmissionhousing ..................

Fuel tank

Al MOdels (ADPIOXIMALE) & - . o viosusnmaeanosisnsannns sy

Washer reservoir

Models with headlight washers .............cciciiiirernanenna
Models without headlightwashers ............coovvviennenannn.

Engine
Timing belt wear limit:

Enginecodes AHG and AKU ........covivimennireaninrnnnns
ENGING COUOAQD . . o/sa v ouiniew omsisiaisiainsjoie s a/in e m araiutas uu 4 furbca’s

Cooling system
Antifreeze mixture:

BOYE AITOZE 5. s chiioies e s e aaio aoae ain e A o ta s e i e o

Note: Refer to antifreeze manufacturer for latest recommendations.

Fuel system

Idle speed (engin@ code AEF) ..........c.ciiiiiinennineinnnann

Pre-heating system
Glow plugs:

ENgIN@COAER " . v i ainaiaias vineissatainv aela s e s anes sin\ulers suninin

Brakes

Brake pad minimum thickness (including backing plate) ............
Brake shoe friction material minimum thickness ..................

Torque wrench settings
Engine right-hand mounting bolts:

IR DO 1o s viein n v ms winie ot min e (o R LA sl W W B aL ¥ o T e

SO O DRI = s o m o o o ate s s atatarn e\t m e e e e a/am o157 A st w3
Timing belt tensioner locknut (engine code AEF) ..................
Transmissionfiller/levelplug .........cciveevrisrenssarennscss

Protection down to -25°C
Protection down to -35°C

Bosch 0 250 201 032
Bosch 0 250 202 022

37
81

15
18
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The maintenance intervals in this manual are
provided with the assumption that you, not the
dealer, will be carmrying out the work. These are
the minimum intervals recommended for
vehicies driven daily, If you wish to keep your

more often.

Every 250 miles (400 km) or weekly
) Refer to Weekly checks

Every 10 000 miles (15 000 km) -
OEL on interval display

In addition to the items listed in the previous services, carry out the

following:

_1 Renew the engine oil and fifter (Section 3)

Note: Fraquent oif and filter changes are beneficial for the engine.
We recommend changing the oil at half the mileage specified here or
at least twice a year.

[_] Check the front brake pad thickness (Section 4)

[_] Drain water from the fuel fiiter (Section 5)

[} Reset the service interval display (Section 6)

Every 12 months -

INSP-1 on interval display

[_] Check operation of all lights and homn (Section 7)

[] Check the condition of the airbag unit(s) (Section 8)

[[] Check the operation of the washer system(s)
(Section 9)

[} Lubricate all hinges, locks and door check straps
(Section 10)

[_| Check diesel engine management and other
systems for fault codes, where applicable
(Section 11)

[_] Check battery electrolyte level - where applicable
(Section 12)

[} Check all underbonnet components and hoses for
fluid leaks (Section 13)

[] Check the transmission and driveshaft gaiters for
leaks and damage (Section 14)

[] Check the braking system for leaks and damage
(Section 15)

(| Check the rear brake shoe lining thickness
(Section 16)

] Check the condition of the exhaust system and its
mountings (Section 17)

[_] Check the steering and ion com
for condition and security (Section 18)

[] Check the headlight beam adjustment (Section 19)

[[] Carry out a road test (Section 20)

[T} Check the idle speed and adjust if necessary -
engine code AEF only (Section 21)

[ Reset the service interval display (Section 6)

vehicle in peak condition at all times, you may
wish to perform some of these procedures serviced by a dealer service department, in
We encourage frequent
maintenance, since it enhances the efficiency,
performance and resale value of your vehicle.

When the vebhicle is new, it should be

order to preserve the factory warranty.

Every 20 000 miles (30 000 km) -
INSP-2 on interval display

Note: If the vehicie is covering more than 20 000 miles (30 000 km) a

year, aiso carry out all the operations described above

(] Lubricate folding fabric sunroof guide rail
(Section 22)

(! Renew the fuel filter (Section 23)

[ Renew the pollen filter element (Section 24)

] Check the condition of the auxiliary drivebelt(s),
and renew if necessary (Section 25)

[_] Check the condition and tension of the timing beit -
engine code AEF (Section 26)

(] Check the timing bett for condition and wear -
engine codes AGD, AHG and AKU (Section 27)

["! Check the transmission oil level (Section 28)

[_] Check underbody protection for damage
(Section 29)

[ Reset the service interval display (Section 6)

Every 40 000 miles (60 000 km) or

2 years
In addition to the items listed in the previous services, carry out the

foliowing:
[ Renew the air filter element (Section 30)

Every 40 000 miles (60 000 km)

In addition to the iterns listed in the previous services, camy out the

following:

("] Renew the timing belt and belt tensioner - engine
codes AHG and AKU (Section 31)

[} Renew the timing beit and belt tensioner - engine
codes AEF and AGD (Section 32)*

* Note: VW specify a timing belt renewal interval of 60 000 miles

(90 000 km). Howaver, if the vehicle is used mainly for short journeys

or a lot of stop-start driving, we recommend that this shorter interval

Is adhered to. The actual belt renewal interval is very much up lo the

individual owner but, bearing in mind that severe engine damage will

result If the belt breaks In use, we recommend you e on the side of

Every 2 years (regardless of mileage)
In addition to the itemns listed in the previous services, carry out the
following:

[} Renew the coolant (Section 33)

| Renew the brake fluid (Section 34)

| Check exhaust emissions (Section 35)
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Underbonnet view of 1.9 litre engine (code AEF)
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Engine oil dipstick
Engine oil filler cap
Suspension strut upper
mounting

Brake fluid reservoir
EGR solenoid valve
Idie speed boost valve
(glow plug control unit
location on other engine
codes)

Coolant expansion tank
Washer fluid reservoir
Engine compartment
fusebox

Battery

Power steering pump
Auxiliary drivebelt
Thermostat housing
Radiator bottom hose
Oil filter

Radiator cooling fan motor
Reversing light switch
Horn

Starter motor

Subframe
Wishbone/lower arm
Engine/transmission rear
mounting

Gearchange cables
Engine oil drain plug
Driveshaft
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Handbrake cable

Fuel tank

Rear axie

Brake pressure regulator
Exhaust mounting

Rear strut lower mounting
Exhaust rear silencer
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Maintenance procedures - diesel models

Rear underbody view

General information

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, followed by 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.

Service interval display

Up to 1998 model year

All VW Polo models are equipped with a
service interval display indicator in the
instrument panel. Every time the engine is
started, the panel will illuminate for a few
seconds, providing a handy reminder of when
the next service is required:

Display shows INSP-0 - no service required

Display shows OEL - 10 000 mile (15 000
km) service required

Display shows INSP-1 - 12 monthly service
required

Display shows INSP-2 - 20 000 mile (30 000
km) service required
1998 model year onwards
The service display on later models is
similar to the earlier type, but the display is
different:
Display clear - no service required.
Display shows "service OIL" - 10 000 mile (15
000 km) service required.
Display shows ‘service INSP" - 12 monthly or
20 000 mike (30 000 km) service required.
Display shows ‘service' when ignition is
switched off - swilch on ignition to
determine which service is required.
All models
On diesel engined Polo models, the display
is described as 'flexible’, in that it takes note
of driving style and engine loading, and uses
these factors in calculating the optimum
service interval. The display is aiso useful in
ensuring that servicing is not accidentally
overlooked. Owners of older cars, or those
covering a small annual mileage, may feel
inclined to service their car more often, in
which case the service interval display is
perhaps less relevant.
The display should be reset whenever a
service is carried out, and the procedure for
this is described in Section 6.
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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
reguiar 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
lest 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, uniess extensive
overhaul work is carried out first.

4 The following seres of operations are those
most often required to improve the perform-
ance 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).

¢) Drain the water from the fuel filter
{Section 5).

d) Check the condition and tension of the
auxikary drivebelt(s) (Section 25).

Every 10 000 miles (15 000 km)

@) Check the condition of the air filter, and
renew if necessary (Section 30).

) Check the condition of all hoses, and
check for fluid leaks (Section 13).

g) Check the engine idle speed setting
(Section 21 or Chapter 4C).

h) Check the exhaust gas emissions
(Section 35).

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 (see Chap-
fer SA).

b) Check the preheating system (see
Chapter 5C).

¢) Renew the fuel filter (Section 23) and
check the fuel system (see Chapter 4C).

3 Engine oil and filter renewal §

1 Frequent oil and filter changes are the most
important maintenance procedures which can
be undertaken by the DIY owner. As engine oil
ages, it becomes diluted and contaminated,
which leads to premature engine wear, The oil
change interval given in this Manual is the
same as quoted by the manufacturer, but we
recommend changing the oil and filter more
frequently, pechaps every S000 miles, or every
6 months. This is particularly relevant to
owners of older vehicles (or those covering a
small annual mileago).

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, 10 mop up any spilis,
Ideally, the engine oil should be warm, as it
will drain better, and more built-up sludge will

3.3 Noise insulation tray fastener locations
(arrowed)

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 ing out this work.

3 Access to the underside of the vehicle will
be greatly improved if it can be raised on a §ift,
driven onto ramps, or jacked up and
supported on axle stands (see Jacking and
vehicle support). Whichever method is
chosen, make sure that the vehicie remains
level, or if it is at an angle, that the drain plug
is at the lowest point. Where applicable,
release the fasteners and remove the noise
insulation tray from under the engine (see
illustration). This is not necessary for access
to the drain plug, but will be required in order
to remove the ol filter.

4 Using a socket and handle or a ring
spanner, siacken the drain plug (at the rear of

3.4 Engine oll drain plug (arrowed) - seen
with noise insulation tray in place

the sump) about half a tumn (see illustration).
Position the draining container under the drain
plug, then remove the plug completely (see
Haynes Hint). Recover the sealing ring from
the drain piug.

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

§ Allow some time for the old cil to drain,
noting that it may be necessary to reposition
the container as the ol flow slows to a trickle.
6 After all the oil has drained, wipe off the
drain plug with a clean rag, and fit a new
sealing washer. Clean the area around the
drain plug opening, and refit the plug. Tighten
the plug to the specified torque setting.

7 Move the container into position under the
oil filter, which is located on the front of the
cylinder block, at the flywheel end.

8 Using an oll filter removal tool if necessary,
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3.8a Oil filter removal using an oll filter
removal tool ...

slacken the filter initially, then unscrew it by
hand the rest of the way. Empty the oil in the
filter into the container. Genuine VW filters
have a bracket on.the base of the filter, for
engaging a claw-type removal tool. In the
absence of the proper tool, a useful substitute
can be made from a strip of thick metal,
gripped with a pair of pliers (see illustrations).
9 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.

10 Apply a light coating of clean engine oil to
the sealing ring on the new filter, then screw it
into position on the engine. Tighten the filter
firmly by hand only - do not use any tools.

11 Remove the old oil and all tools from
under the car, then lower the car to the
ground (if applicable).

12 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover. Fill the
engine, using the correct grade and type of oil
{see Lubncants and fiuids). A funnel or piece
of clean rag wrapped around the filler opening
may help to reduce spillage (see
illustrations). Pour in hall the specified
quantity of oil first, then wait a few minutes for
the oil to fall to the sump. Continue adding oil
a small quantity at a time until the level is up
to the bottom of the hatched area on the
dipstick. Adding around 0.5 litres of oil will
bring the level into the hatched area on the
dipstick. Add a little more oll until the level is
up to the top of the hatched area on the
dipstick, then refit the dipstick and the filler

3.12b ... and fill the engine with the
recommended type and quantity of oil

3.8b

. . . or a home-made alternative

13 Start the engine and run it for a few
minutes; check for leaks around the oll filter
seal and the sump drain plug. Note that there
may be a few seconds delay before the oil
pressure warning light goes out when the
engine is started, as the oil circulates through
the engine oil galleries and the new oil filter
before the pressure builds up.
14 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 oll as necessary. Refit
the nolise insulation tray to the underside of
the engine, where applicable.
15 Dispose of the used engine oil safely, with
reference to General repair procedures in the
Reference section of this manual.

\.

N

X
1 Firmily apply the handbrake, loosen the
front roadwheel bolts, then jack up the front of
the car and support it securely on axle stands.
Remove the front roadwheels.
2 For a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the caliper can then also be
checked, and the condition of the brake disc
itself can be fully examined on both sides.
Refer to Chapter 9 (see Haynes Hint).

4 Front brake pad check

HAYNES

_-

T

For a quick check, the thickness of the
friction material on each brake pad can
be measured through the aperture in
the caliper body

3.12a Remove the oll filler cap ...

3 if any pad's friction material is worn to the
specified thickness or less, all four pads must
be renewed as a sel.

5 Fuel filter water draining %
\\

1 From time to time, the water collected from
the fuel by the filter unit must be drained out.
2 The fuel filter is mounted on the right-hand
inner wing. If wished, for improved access,
detach the inlet air hose from the inlet manifold
and the air cleaner, and move it out of the way.
3 At the top of the filter unit, pull out the R-
clip and lift out the control valve, leaving the
fuel hoses attached (see illustration).

4 Slacken the retaining bracket screw and lift
the filter up slightly.

5 Position a container below the filter unit,
and pad the surrounding area with rags to
absorb any fuel that may be spilt.

6 Unscrew the drain vaive at the base of the
filter unit, until fuel starts to run out into the
container (refer to illustration 23.3). Keep the
valve open until about 100 cc of fuel has been
collected,

7 Refit the control vaive to the top of the filter
and insert the retaining clip. Close the drain
valve and wipe off any surplus fuel from the
nozzie.

8 Remove the collecting container and rags,
then push the filter unit back into the retaining
bracket and tighten the bracket screw. Refit
the inlet air hosa to the air cleaner and inlet
manifold, if removed.

’ 5.3 Fuel filter R-clip (1) and retaining
bracket screw (2)
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6.2 Resetting the service interval display

A Service selector button (also trip meter
selector button)
B smmmmmm

adjustrment button)
C Sewvice interval display

Every 12 months

9 Run the engine at idle, and check around
the fuel filter for fuel leaks.

10 Raise the engine speed to about 2000
rpm several times, then allow the engine to
idie again. Observe the fuel flow through the
transparent hose leading to the fuel injection
pump, and check that it is free of air bubbles.

R et et s o

Up to 1998 model year

1 Before resetting the service interval display,
make sure that the mileometer is displaying
the total mileage, and is not in trip mode.
Briefly pressing the button to the left of the
speedometer will switch the display between
total and trip. Note: If the bution is pressed
and held for longer than one second while in

trip mode, the trip meter will be zeroed.

2 Switch on the ignition (do not start the
engine). Press and hold the button to the left
of the speedometer (see illustration).

3 Switch off the ignition, then release the
button. The display should read OEL.

4 Now press the digital clock lower button on
the right-hand side of the instrument panel
until five dashes appear on the display. The
OEL service is now reset.

5 By pressing the left-hand button again, the
next service interval can be displayed, and
then reset by pressing the right-hand button,
6 Reset as many services as necessary, until
switching on the ignition only shows INSP-0
(no service required) on the display.

1998 model year onwards

7 The service interval display cannot be reset
without special VW fault code reading
equipment - refer to your VW dealer.

7 mmmm §

1 With the Iignition switched on where
necessary, check the operation of all exterior
lights.

2 Check the brake lights with the help of an
assistant, or by reversing up close to a
reflective door, Make sure that all the rear
Eghts are capable of operating independently,
without affecting any of the other lights - for
example, switch on as many rear lights as
possible, then try the brake lights, If any
unusual results are found, this is usually due
to an earth fault or other poor connection at
that rear fight unit.

3 Again with the help of an assistant or using
a reflective surface, check as far as possible
that the headlights work on both main and
dipped beam.

4 Replace any defective bulbs with reference
to Chapter 12.

PNTTY Particularly on  older
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§ Check the operation of all interior lights,
including the glovebox and luggage area
illumination lights. Switch on the ignition, and
check that all relevant warning Eghts come on
as expected - the vehicle handbook should
give details of these. Now start the engine,

and check that the appropriate lights go out.
When you are next driving at night, check that
all the instrument panel and facia lighting
works correctly. i any problems are found,

refer to Chapter 12.

6 Finally, choose an appropriate time of day
to test the operation of the hom.

8 Airbag unit check §

Whero fitted, inspect the airbag(s) exterior
condition checking for signs of damage or
deterioration. If an airbag shows signs of
obvious damage, it must be renewed (see

Chapter 12).
9 Washer system(s) check §

Check that each of the washer jet nozzles is
clear, and that each nozzie provides a strong
jet of washer fluid. The tailgate and headlight
jets (where applicable) should be aimed to
spray at a point slightly above the centre of
the screen/headiight.

The windscreen washer nozzles have two
jets; aim one of the jets slightly above the
centre of the screen and the other just below,
to ensure complete coverage of the screen. If
necessary, adjust the jets using a pin.

Later modeis may be fitted with additional
preset washer jets which only have a limited
amount of adjustment. Height adjustment on
these later jets is effected by turning an
eccentric on the spray jel.

10 Hinge and lock lubrication §

Lubricate the hinges of the bonnet, doors
and taiigate with light general-purpose oil.
Similarly, lubricate all latches, locks and lock
strikers, and the door check straps with
general-purpose oil or grease. At the same
time, check the security and operation of all
the locks, adjusting them if necessary (see
Chapter 11).

Lightly lubricate the bonnet release
mechanism and cable with suitable grease.

Do not attempt to lubricate the steering
lock.

11 Fault code check §

1 This check is part of the manufacturer's
maintenance schedule, and involves
‘interrogating’ the diesel engine management
control unit (not engine code AEF) and the
ABS control unit, as applicable, using special
dedicated test equipment. Such testing will
allow the test equipment to read any fault
codes stored in the electronic control unit

memory.

2 Unless a fault is suspected, this test is not
essential, aithough it should be noted that it is
recommended by the manufacturers.

3 It is possible for quite serious faults to
occur in the engine management system
without the owner being aware of it. Certain
engine management system faults will cause
the system to enter an emergency back-up
mode, which is often so sophisticated that
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engine performance is not apparently much
affected. If a problem has caused the system
to enter its back-up mode, this will usually be
most apparent when starting and running
from cold.

12 Ba level
\

Warning: The electrolyte inside a
battery Is diluted acid - it is a
good idea fto wear suitable
rubber gloves. When topping-
up, don't overfill the celis so that the
electrolyte overflows. In the event of any
spillage, rinse the electrolyte off without
delay. Refit the cell covers and rinse the
battery with copious quantities of clean
water. Don't attempt to siphon out any

excess electrolyte.

1 Some models covered by this Manual may
be fitted with a maintenance-free battery as
standard equipment, or may have had one
fitted as a replacement. If the battery in your
vehicle is marked 'Freedom', 'Maintenance-
Free' or similar, no electrolyte level checking
is required (the battery is often completely
sealed, preventing any topping-up).

2 Batteries which do require their electrolyte
level to be checked can be recognised by the
presence of removable covers over the six
battery cells - the battery casing is also
sometimes translucent, so that the electrolyte
level can be more easily checked. Make sure
you do not have a maintenance-free battery
before attempting to top up the electrolyte
level.

3 Remove the cell covers and either look
down inside the battery to see the level web,
or check the level using any markings
provided on the battery casing. The
electrolyte should at least cover the battery
plates. If necessary, top up a little at a time
with distilled (deionised) water until the level in
all six cells is correct - don't fill the cells up to
the brim. Wipe up any spillage, then refit the
cell covers.

13.7 qucutorleaksaromdmm
supply (1) and return (2) pipes, and at the
fuel injector unions (3) - one only visible

13 Hose and fluid leak check %
N

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 10 be expected -
what you are really looking for is any
indication of a serious leak (see Haynes
Hint). 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 that 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 that 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 punclure hoses, resulting in cooling
system loaks.

4 Inspect all the cooling system components
(hoses, joint faces etc.) for leaks. A leak in the
cooling system will usually show up as white-
or rust-coloured deposits on the area
adjoining the leak. Where any problems of this
nature are found on system components,
renew the component or gasket with
reference to Chapter 3.

5 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.

6 Carefully check all rubber hoses and metal
fuel lines leading away from the fuel tank,
Check for loose connections, deteriorated

14.2 hnorCVloh‘t.shoMng
driveshaft seal (arrowed)

A leak In the cooling system will usually
show up as white- or rust-coloured

deposits on the area adjoining the leak

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
sections as necessary.

7 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 (see Hiustration).

8 Where applicable, check the condition of
the power steering fluid hoses and pipes.

14 Transmission and
driveshaft gaiter check

1 Raise the front of the vehicle and support
on axle stands. Alternatively, drive the car
onto ramps.

2 Inspect around the transmission for any
sign of leaks or damage. In particular, check
the area around the driveshaft oil seals for
leakage (see illustration). Slight seepage
should not be of great concern, but a serious
leak should be investigated further, with
reference to Chapter 7A.

3 Check the security and condition of the
wiring and wiring plugs on the transmission
housing (see illustration).

14.3 Reversing light switch (arrowed) -
seen from below
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(arrowed)

4 With the vehicle raised and securely
supported on stands, tum 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 (see illustration). 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. Repeat these checks on
the inner CV joints. If any damage or
deterioration is found, the gaiters should be
renewed (see Chapter 8).
5 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 drive-
shaft. Any appreciable movement indicates
wear in the joints, wear in the driveshaft
splines, or a loose driveshaft retaining nut.

S

X

1 Starting under the bonnet, examine the
brake fluid reservoir and master cylinder for
leaks. When a brake fiuid leak occurs, it is
nomnal to find blistered or wrinkled paint in the
area of the leak. Check the metal pipes from
the master cylinder for damage, and check the
brake servo/ABS unit and fluid unions for
leaks. Check the vacuum pipe running from

15 Braking system check

15.4 Rear brake pipe-to-flexible hose
union
the brake vacuum pump on the left-hand end
of the cylinder block to the brake servo - look
especially for cracks or splits at the hose ends.
2 With the vehicle raised and securely
supported on stands, first inspect each front
brake caliper. In particular, check the flexible
hose leading to the caliper for signs of
damage or leaks, especially where the hose
enters the metal end fitting. Make sure that
the hose is not twisted or kinked, and that it
cannot come into contact with any other
components when the steering is on full lock.
3 From the caliper, trace the metal brake
pipes back along the car. Again, look for leaks
from the fluid unions or signs of damage, but
additionally check the pipes for signs of
corrosion. Make sure the pipes are securely
located by the clips provided on the vehicle
underside.
4 At the rear of the vehicle, inspect each rear
brake and its flexible hose, where applicable
(see illustration). Examine the handbrake
cable, tracing it back from each rear brake
and checking for frayed cables or other
damage. Lubricate the handbrake cable
guides, pivots and other moving parts with
general-purpose grease.
5 If any damage Is found, refer to Chapter 9
for further information.

16 Rear brake shoe check §

1 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axie stands.

2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the holes in the
trailing arm and the brake backplate. The hole
in the brake backplate is plugged with a
sealing grommet, which can be prised out. If a
rod of the same diameter as the specified
minimum friction material thickness is placed
against the shoe friction material, the amount
of wear can be assessed. A torch or
inspection light will probably be required, as
well as a small mirror if access is particularly
difficult (see Illustration). If the friction
material on any shoe is worn down to the

16.2 Rear brake backplate inspection hole
(arrowed) for assessing brake lining wear

specified minimum thickness or less, all four
shoes must be renewed as a sel.

3 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 9).

17 Exhaust system check §

1 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 vehicle raised on
a hoisl, or suitably supported on axle stands,
so that the exhaust components are readily
visible and accessible.

2 Check the exhaust pipes and connectlions
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in 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 (see llustration). Try to move
the pipes and silencers. It the components are
able to come into contact with the body or
suspension parts, secure the system with new
mountings. Otherwise separate the joints (f
possible) and twist the pipes as necessary to
provide additional clearance,

18 Steering and suspension §
check

Front suspension

and steering check

1 Raise the front of the vehicle, and securely
support it on axle stands. Where necessary
for improved access, release the fasteners
and remove the noise insulation tray from
under the engine (where applicable).
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2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
these components will cause loss of lubricant,
together with dirt and water entry, resulting in
rapid deterioration of the balfjoints or steering

gear.
3 On vehicles with power steering, check the
fluid hoses for chafing or deterioration, and
the pipe and hose unions for fluid leaks. Also
check for signs of fluid leakage under
pressure from the steering gear rubber
gaiters, which would indicate failed fluid seals
within the steering gear.

4 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 feit,
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. Before
condemning any components, however,
check that the roadwheel bolts are tightened
to the specified torque,

5 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.

6 Using a large screwdriver or fiat bar, check
for wear in the suspension mounting bushes
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 (see

Hiustration).

7 With the car standing on its wheels, have an
assistant turn the steering wheel back and
forth 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.

Suspension strut/shock
absorber check

8 Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston 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.

® The efficiency of the suspension
strut/shock absorber may be checked by
bouncing the vehicle at each corner.
Generally speaking, the body will retumn 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,

9
19 Headlight beam alignment §
BN

Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a VW dealer or service station
with the necessary facilities. Headlight
alignment is checked as part of the MoT test.

Basic adjustments can be caried out in an

emergency, and further details are given in
Chapter 12.

Instruments and electrical
equipment

1 Check the operation of all instruments and
electrical equipment.

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

properiy.

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
comering and driving over bumps.

20 Road test

Drivetrain

6 Check the performance of the engine,
clutch (where applicable), transmission and
driveshafts.

7 Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure the engine runs smoothly at idle,
and there is no hesitation on accelerating.

9 Check that 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.

18.4 Check for wear in the hub bearings
by grasping the wheel and trying to rock it

10 Check that all gears can be engaged
smoothly without noise, and that the gear
lever action is not abnormally vague or
notchy.

11 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 nocessary.

Braking system

12 Make sure that the vehicie does not pull to
one side when braking, and that the wheels
do not lock prematurely when braking hard.
13 Check that there is no vibration through
the steering when

14 Check that the handbrako operates
correctly without excessive movement of the
lever, and that it holds the vehicle stationary
on a slope.

15 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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21.3 |dle speed adjustment screw
(arrowed) - engine code AEF
N

S

1 Start the engine and run it until it reaches its
normal operating temperature. With the
handbrake applied and the transmission in

21 Idle speed check

engine code AEF only

Every 20 000 miles (30 000 km)

neutral, allow the engine to idle. Make sure
that all electrical equipment (headlights,
heated rear window, heater blower, etc) is
switched off.

2 Using a diesel tachometer, check the idle
speed against the Specifications at the start
of this Chapter.

3 To adjust the idle speed, loosen the locknut
on the idle speed stop screw, then adjust the
screw as necessary (see illustration). On
completion, tighten the locknut.

22 Lubricate folding fabric

sunroof guide rail D
BN
1 Using a clean cloth and a suitable soivent if
necessary, thoroughly clean the sunroof guide
rail (see illustration).

2 Apply a littie general-purpose grease to the
guide rail, then check the sunroof operation.

(arrowed)

7

23.3 Fuel filter details

1 O-ring seal 5 Fuel filter
2 Control valve 6 Washer
3 R-clip 7 Water drain tap

4 Hose connection 8 Hose connection

23 Fuel filter renewal

\

B3

1 The fuel filter is mounted on the right-hand
inner wing. If wished, for improved access,
detach the inlet air hose from the inlet
manifold and the air cleaner, and move it out
of the way.

2 Place a container below the filter, and pad
the surrounding area with rags to absorb any
fuel that may be spilt.

3 At the top of the filter unit, pull out the R-
clip and lift out the control valve, leaving the
fuel hoses attached (see illustration).

4 Slacken the hose clips, and pull the fuel
supply and delivery hoses from the ports on
the of the filter unit. If crimp-type clips are
fitted, cut them off using snips, and use
proper fuel hose clips on refitting. Note the
fitted position of each hose, in relation to the
direction-of-flow arrows on top of the fiiter, to
Caution: Be prepared for an amount of fuel
loss.

5 Slacken the retaining bracket screw and lift
the filter out.

6 Fill the new fuel filter with clean diesel fuel
before fitting - this will make the engine easier
to start. Fit the new fuel filter into the retaining
bracket, and tighten the screw.

7 Fit a new O-ring seal to the control valve,
then refit the control valve to the top of the
filter, and insert the retaining clip.

8 Reconnect the fuel supply and delivery
hoses, using the notes made during removal -

_A T

24.2 Pull off the rubber weatherstrip from
the top of the bulkhead

note the fuel flow arrow markings next to each
port. Where crimp-type hoses were originally
fitted, use screw-type clips on refitting.
Remove the collecting container and rags,
and refit the inlet air hose to the air cleaner
and inlet manifold (where removed).

9 Start and run the engine at idle, then check
around the fuel filter for fuel leaks. Note: /f
may lake a few seconds of cranking before the
engine starts, especially if the new filter was
not primed with fuel before fitling.

10 Raise the engine speed to about 2000
rpm several times, then allow the engine to
idle again. Observe the fuel flow through the
transparent hose leading to the fuel injection
pump, and check that it is free of air bubbles.

L

1 The pollen filter is located beneath the
windscreen cowl panels; it is located on the
left side on right-hand-drive models, and the
right side on left-hand drive models.

2 Open the bonnet, and lift up the rubber
weatherstrip from the relevant end of the top
of the engine compartment bulkhead (see
ilustration).

3 Peel back the rubber seal at the base of the
windscreen, for access to the two cowl panel
retaining clips (see illustration). Take care
when prising these clips out of position, as
they are easily broken.

4 Remove the cowl panel from the car (see
illustration).

24 Pollen filter renewal

24.3 Peel back the rubber seal for access
to the cowl panel retaining clips
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5 Unclip the filter air deflector and remove it
(see illustration).

6 Release the two clips at the front to release
the frame, and lift the pollen filter and frame
upwards and out from its location (see
illustrations). Note which way round the
frame is fitted.

7 Separate the frame from the oid fiiter,
noting how it is fitted. Siot the new filter into
the frame (see illustrations).

8 Wipe ciean the filter housing, then fit the
new filter and frame. Clip the fiiter securely in
position and refit the cover.

9 Refit the rubber seal to the engine
compartment bulkhead to complete.

%ummmw §

Checking

1 Disconnect the battery negative lead and
position it away from the terminal. Note: /f the
vehicie has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front wheel bolts,

3 Raise the front of the vehicle, rest it
securely on axle stands and remove the right-
hand front roadwheel.

4 Turn the steering to full right-hand lock.

24.5 Removing the polien filter air
deflector plate

Where applicable, remove the fasteners, and
lower the wheel arch liner and/or noise
insulation tray for access to the drivebell.
Models with power steering may have a cover
fitted over the drivebelt - if 50, release the
fasteners and remove it. To improve access
still further, refer to Chapter 4C and remove
the air cleaner housing.

5 Using a socket and wrench on the
crankshaft sprocket bolt, rotate the crankshaft
s0 that the full length of the auxillary drivebelt
can be examined. Look for cracks, splitting
and fraying on the surface of the belt; check
also for signs of glazing (shiny patches) and
separation of the belt plies. If damage or wear
is visible, the beit should be renewed. If there
is any evidence of contamination by ol
grease or coolant, the reason should be
investigated without delay.

6 Check the drivebelt tension by pressing on
the beit at a point midway between two
pulleys. Depending on the type of belt, it
should move by approximately 5 to 10 mm. If
the drivebelt appears excessively taut or
slack, refer 1o Chapter 2B and adjust the belt
tension.

7 On completion, refit the wheel arch liner,
noise insulation tray and air cleaner housing
(as applicable), then refit the roadwheel and
lower the car to the ground. Tighten the
roadwheel bolts to the specified torque.

Renewal

8 For details of auxiliary drivebeltl renewal,
refer to Chapter 2B,

24.7a Separating the polien filter from the
frame

24.6a Release the retaining clips at the

mmmwuonmd
tension check -
engine code AEF only

1 Refer to Chapter 2B and remove the timing
belt upper cover for access to the timing belt,
Also prise out the round inspection cover over
the timing beit tensioner.

2 Examine the belt for signs of cracking or
splitting, especially around the roots of the
teeth, and for signs of fraying or separation of
the belt plies. If any damage is noted, the beit
should be renewed as described in Chapter
2B.

3 If there is any sign that the beit is being
contaminated with oil or other fluid, the beit
should be changed and the source of the leak
found and fixed, otherwise the new belt will
qQuickly go the same way.

4 The timing belt tension can be checked as
follows. Using firm thumb pressure, tension
the belt and observe the beit tensioner. As
tension is applied and then released, the
tensioner raised portion and the notch must
be seen to move apart, and then back into
alignment once more (see illustration). If the
marks do not come back into alignment, the
beit tension must be reset. The beit tension is
critical - if it is slack, there is a danger that the
beilt might jump a tooth, while a beit which is
too tight might wear prematurely.

A Fiter frame

B Frame fits into first fold of fifter at each end
C Frame lugs

D Frame lug recesses in housing
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5 To reset the belt tension, the engine right-
hand mounting must first be removed.
Support the weight of the engine using an
engine hoist from above, or using a securely-
located hydraulic jack and block of wood from
below. Do not jack directly under the sump, or
the sump will be damaged. Volkswagen
technicians use an engine support bar which
locates in the inner wing channels.

6 With the engine securely supported,
progressively loosen the engine mounting
bolts shown (see illustration). Remove the
engine mounting from the vehicle.

7 Loosen the tensioner roller locknut. Tension
the beit by tuming the eccentrically-mounted
tensioner clockwise; two holes are provided in
the side of the tensioner hub for this purpose -
a pair of sturdy right-angled circlip pliers is a
suitable substitute for the correct VAG tool.
Turn the tensioner until the notch and the
raised portion are aligned, then tighten the
locknut to the specified torque.

8 Repeat the tension check described in
paragraph 4, and reset the tension again if
necessary. If the belt tensioner is no longer
capable of tensioning the beit adequately, it
should be renewed as described in Chapter 2B.
9 Refit the engine mounting using new bolts,
and tighten the bolts to the specified torque.
Note that the torque setting is different for the
smaller, lower bolts. On completion, lower the
engine hoist or hydraulic jack.

10 Refit the timing belt upper cover as
described in Chapter 2B, and refit the

1 Release the clips securing the timing belt
upper cover for access to the timing belt (see

illustration).

2 To assess liming beit wear, the width of the
beit must be measured. If you have access to
a set of vernier calipers, the width of the belt
can be measured to a very high degree of
accuracy (see lllustration). in the absence of
vernier calipers, careful measurement with an
accurate ruler will suffice. On completion, refit
the timing belt upper cover.

3 The belt wear limit is given in the
Specifications at the start of this Chapter. If
the measured width is at or below the wear
limit value, the belt should be renewed as
described in Chapter 2B.

4 As far as you can, examine the beit for
signs of cracking or splitting, especially
around the roots of the teeth, and for signs of
fraying or separation of the belt plies. If any
damage s noted, the beit should be renewed
as described in Chapter 28.

5 If there is any sign that the beit is being
contaminated with oil or other fluid, the beit
should be changed and the source of the leak
found and fixed, otherwise the new belt will

quickly go the same way.

27.1 Timing beit upper cover securing
clips (1) and cover (2)

28 Transmission oil level check §

1 Park the car on a level surface. The oil level
must be checked before the car is driven, or
at least 5 minutes after the engine has been
switched off. If the oil is checked immediately
after driving the car, some of the oil will
remain distributed around the transmission
components, resuiting in an inaccurate level

reading.

2 On models built up to October 1995, the
filler/level plug is located on the left-hand side
of the transmission housing, next to the
driveshaft (see illustration). For easier
access, turn the steering onto full left lock. Do
not raise the car, because the level must be
checked with the car resting on its wheels, on
a level surface.

3 On models built after October 1995, the
filler/level plug is on the front of the
transmission housing, and can be accessed
from above (see illustration). If preferred,
however, the plug can be reached from
below, but note that this may mean removing
the noise insulation tray (where applicable)
from under the engine for access.

4 Wipe clean the area around the filler/level
plug. A 17 mm hexagonal adapter (or a large
Allen key) will be required to remove the plug,
which will probably be quite tight (see
illustration).

27.2 Measuring the width of the timing
belt using vernier calipers

(arrowed) - models up to October 1995
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28.4 Loosening the filler/level plug (1)
using a hex adapter - also shown is the
transmission oll drain plug (2)

5 The oll level shouid reach the lower edge of
the filler/level hole. A certain amount of oil will
have gathered behind the filler/level plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
comrect. To ensure that a true lovel is

Every 40 000 miles (60 000 km) or 2 years

established, wait until the initial trickle has
stopped, then add oil through the hole as
necessary until a trickle of new oil can be seen
emerging. The level will be correct when the
fiow ceases; use only good-quality oil of the

type.

6 Filling the transmission with oil is an
extremely awkward operation; above all, allow
plenty of time for the oil level to settie properly
before checking it. If a large amount is added
to the transmission, and a large amount flows
out on checking the level, refit the filler/level
plug; take the vehicle on a short journey so
that the new oil is distnibuted fully around the
transmission components, then recheck the
level when it has settled again.

7 I the transmission has been overfilled so
that oil flows out when the filler/level plug is
removed, check that the car is completely
level (front-to-rear and side-to-side), and
allow the surplus to drain off into a suitable
container,

8 When the level is correct, refit the plug,
tightening it to the specified torque, and wipe
off any spilt oil,

mummmm§

Raise and support the vehicle on axle
stands. Using an electric torch or lead light,
inspect the entire underside of the vehicle,
paying particular attention to the wheel arches.
Look for any damage to the flexible underbody
coating, which may crack or flake off with age,
leading to cormrosion. Also check that the wheel
arch liners are securely attached with any clips
provided - if they come loose, dit may get in
behind the liners and defeat their purpose. if
there is any damage to the underseal, or any
corrosion, it should be repaired before the
damage gets too serious.

!

1 On diesel engine models, the air cleaner
housing is located under the right-hand front
wing. Either turn the steering onto full right

lock, or jack up the front of the car and
remove the right-hand front roadwheel, for
better access.

2 Release the cover securing clips around the
base of the air cleaner housing, and withdraw
the cover and filter element (see illustrations).
3 Wipe clean the inside of the filter housing,
and also the outside, if necessary. It is

Every 40 000 miles (60 000 km)

important that no dirt is allowed to enter the
housing, or to contaminate the new element
when it is fitted.

4 Fit the new element into the housing,
observing any direction-of-fitting markings,
and secure the cover with the retaining clips.
5 Refit the front wheel and lower the car to
the ground, where applicable.

31 Timing belt and belt
~ tensioner renewal -
engine codes AHG and AKU

Refer to Chapter 2B.

32 Timing belt and belt
tensioner renewal -
engine codes AEF and AGD

Refer to Chapter 2B,
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Note: V¥ coolant type G171 or G12 hs!s
Indefinitely. Provided you are sure that this
type of coolant has been used and that the
concentration is adequate, there is no need to
renew it. Most other brands of antifreeze must
be renewed every two years. Once the system
has been drained, it is as well to flush it and to
take the opportunily to renew any rubber
hoses whose condition is in doubt. Proceed
as follows.

Cooling system draining
Warning: Wait until the engine is
cold before starting this pro-
cedure. Do not allow antifreeze
to come in 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 container, or in a puddie
in the driveway or on the garage floor.
Children and pets are attracted by its sweet
smell, but antifreeze can be fatal if ingested.
1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relleve
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
removed.
2 Where necessary, release the fasteners and
remove the noise insulation tray from under
the engine. Position a suitable container
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. Aliow the
coolant to drain into the container.

3 If the coolant has been drained for a reason

other than renewal, then provided it is clean

and less than two years old, it can be re-used,
though this is not recommended (see

Antifreeze type and mixture later in this

Section).

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

§ If coolant renewal has been neglected, or if
the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment. Flushing the system clean
can restore the cooling system efficiency.

6 The radiator should be flushed independ-
ently of the engine, to avoid unnecessary
contamination.

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 Iis important that their
manufacturer's instructions are followed
carefully. If the contamination is particularly
bad, insert the hose in the radiator bottom
outiet, and reverse-flush the radiator.

Engine flushing

10 To flush the engine, remove the
thermostat as described in Chapter 3, then
temporarily refit the thermostat cover.

11 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator top hose. Direct
a clean flow of water through the engine, and
continue flushing until clean water emerges
from the radiator bottom hose.

12 On completion of flushing, refit the
thermostat 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 following sub-
Section).

14 Remove the expansion tank filler cap, and
fill the system by slowly pouring the coolant
into the expansion tank 10 prevent airlocks
from forming.

15 If the coolant is being renewed, begin by
pouring in a couple of litres of water, followed
by the comrect quantity of antifreeze, then top-
up with more water.

16 Once the level in the expansion tank starts
to rise, squeeze the radiator top and bottom
hoses to help expel any trapped air in the
system. Once all the air is expelled, top-up the
coolant level to the MAX mark and refit the
expansion tank cap.

17 Start the engine and run it until it reaches
normal operating temperature, then stop the
engine and aliow it to cool.

18 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. If the expansion tank
cap is removed while the engine is still
warm, cover the cap with a thick cloth, and
unscrew the cap slowly to gradually relieve
the system pressure (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
removed.

Antifreeze type and mixture

19 The antifreeze should always be renewed
at the specified Intervals. This is necessary
not only to maintain the antifrecze
but also to prevent corrosion which would
otherwise occur as the corrosion inhibitors
become progressively less effective.
20 Always use ethylene-glycol-based
antifreeze suitable for use in mixed-metal
cooling systems. The quantity of antifreeze
and levels of protection are indicated in the
Specifications.
21 When the car was new, the cooling
system will have been filled with VW G11 (blue
colour) coolant. Petrol engine models may be
filled with G11 coolant or the later G12 (red
colour) coolant. At the time of writing, the
manufacturer's advice on coolant is as
follows:

a) On no account should the blue G11
coolant be mixed with the red G12
coolant.

b) When refilling, G11 coolant should
continue [0 be used on all diesel engines.

22 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.
23 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.

24 Do not use engine antifreeze in the

washer system, as it will cause damage to the

vehicle paintwork.

34 Brake fluid renewal

Warning: Brake hydraulic fluid
can harm your eyes and damage
painted surfaces, so use
extreme caution when handling
and pouring it. Do not use fiuid that has
been standing open for some time, as it
absorbs 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. The brake fluid reservoir should
be emptied by siphoning, using a clean poultry
baster or similar before starting, and aliowance
should be made for the old fluid to be expelied
when bleeding a section of the circuit.
2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently until nearly all
the old fiuid has been emptied from the
master cylinder reservoir.
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pumping until only the new fluid
s in the reservoir, and new fiuid can be

4 Work through all the remaining bleed screws
in the sequence until new fluid can be seen at
all of them. Be careful to keep the master
cylinder reservoir topped-up to above the MIN
level at all times, or air may enter the system
and greatly increase the length of the task.

§ When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spiit fluid, and recheck the fluid lovel.
6 Check the operation of the brakes before
taking the car on the road.

hitp://vnx.su

This check is part of the manufacturer's
maintenance schedule, and involves checking
the exhaust emissions using smoke testing
equipment. Unless a fault is suspected, this test
is not essential, although it should be noted that
it is recommended by the manufacturers. Smoke
testing is included as part of the MoT test.



Chapter 2 Part A:

Petrol engine in-car repair procedures

Contents
Auxiliary drivebelt - removal, refitting and tensioning ............ 6 Engine/transmission mountings - inspection and renewal ........ 13
Camshaft - removalandoverhaul .. ............... See Chapter 2C  Flywheel/driveplate - removal, inspection and refitting . ... ....... 12
Camshaft cover -removalandrefitting .. .............cc0iiann T COnOral INTOITNBRION . o o cinisainia s s ia 2 oia s /ais sy ol (azaiain ovaiava o g w
Camshaftoliseal-renewal .........ccccvvniviecrivennninns 8 Hydraulic tappets - operationcheck ..........cconvuiainaann, 11
Crankshaftoilseals-renewal .........coievienerenananenes 9 LocatingTDConNo1cylinder ........cocvvianisnrnvnnanens 2
Cylinder compressiontest . ...........ccceiiiiiiiiiiaiin. 3 Oil pump and pickup - removal, inspection and refitting ......... 15
Cylinder head - dismantling and overhaul .......... See Chapter2C Sump -removalandrefitting .. ............coiiiiiiiiiinnns 14
Cylinder head and manifolds - removal, separation and refitting ... 10  Timing belt and outer covers - removal andrefitting............. 4
Engine oil and filter -renewal .................... See Chapter 1A Timing belt sprockets and tensioner - removal, inspection and
Engineoillevel-check ...................... See Weekly checks L b F O T G AP T A e i i A o 5
Engine top cover (engine codes AER and ALL) - removal and

REMIETING (o i o sl e mininjnisinivin;siniy feim e e mia e o aYa 4 e m i n w1 16
Degrees of difficulty

Easy, suitable for % Fairly easy, suitable % Fairly difficult, 2, | Difficult, suitable for & Very difficult, &

novicewithlitle O | forbeginnerwith 9\ | suitable forcompetent & | experienced DIY &Y | suitable for expert DIY &

experience "Q someexpedence 3% | DIY mechanic R | mechanic ":\\ or professional &
Specifications
General
Engine code*

999 cc, Bosch Motronic injection, 37 KW .. .......cvivvivnannes AER or ALL

1043 cc, Bosch Mono-Motronic injection, 33 kW ............... AEV

1296 cc, Bosch Mono-Motronic injection, 40kW . .............. ADX

1390 cc, Bosch Motronic injection, 44 kKW . ......... ... ... ... AEX or AKV

1390 cc, Bosch Motronic injection, 40 kW . ....... ... ..ot ANX or APQ

1598 cc:

Bosch Mono-Motronic injection, 55kW ..................... AEA
1AV injection, S55kW (08/950n) .........oviviiiieniiinan.n AEE

: : See Buying spare parts and vehicle identification for the location of code marking on the engine.
Bore:

o e O O A O U0 S LR 3 67.1 mm

B enea e i e A Raate e e h e W e R SN S Al e 75.0 mm

BUEOINOE ONGINOS" . &« sieca v iviaraiatsivivin ol i wiara o aiaiin a el o oo oie vy wintoi's 76.5 mm
Stroke:

BEERRRALIL o o s 2 v v e Y e e e AR Y a) S e et e R  (w 70.6 mm

R Lt « aracaroro)e v i w i (aa e o A w4 b e eyt e T 59.0 mm

R R O R B O A S i e S e A A i AT 70.6 mm

B NN o e s a o e oA e o e e o A L AT 75.6 mm

e R T e o T T o e O o 86.9 mm
Compression ratio:

B L L s e el e R A e o e Tl e R e T (e 10.5:1

N ) R g e e S o SR P e 10.0:1

N e P O o for T LT T O Y S 10.2:1

T S R e S e F o R D 9.8:1
Compression pressures:

B NI . S e e e tere wac e e e e e e bR 7.0 bar

Maximum difference between alicylinders .................... 3.0 bar
T e O T T R e A O e R s SR 1-3-4-2

IR CYHNABr IOCBIION . . c i vl s liaaata s w w sl et a s eals aale Timing belt end
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Lubrication system
o g A A P B e s Sump-mounted, chain-driven from crankshaft
Normal operating Ol presSSure ...........ccovensanansssasnssns 2.0 bar minimum (at 2000 rpm, oil temperature 80°C)
O AR IR o s st mce miao e o e Ve M a s, wie. i maare e 0.2 mm (wear limit)
Ollpump axial Clearante ........c.cvensenarrnssvnsesassnnsns 0.15 mm (wear limit)
Oil pump drive chain teNSION .. .....ccovuiuaossressnnscsssssss 4 mm (approx) deflection at mid-point between sprockets
Torque wrench settings Nm Ibf 1t
ARSMAOr MOUNMING DORS . ¢ oivavviea psir e sasasssnnssnsesssins 25 18
Alternator mounting bracket-to-engine bolts:
Aluminium cylinder block {engine codes AER,ALL)" ............. 55 41
Cast-iron cylinder block (engine codes except AER, ALL) ......... 45 33
Auxiliary drivebeit tensionerpulley bolt ..........cccivuiiirrann 45 33
Auxiliary drivebelt tensioner-to-bracketbolt ..................... 25 18
Camshaft cover bolts:
e e A S R I A U R N S RIS R R AT AT 5 4
R A A o S N T ey Angle-tighten a further 90°
Camshaft sprocket bolt:
L e A A P T e T A O e I IS o 20 15
L R e R R R D D R S e R T 0T, Angle-tighten a further 90°
Crankshaft oil seal housingbolts® .............ccieviienrernnns 10 rd
Crankshaft pulley-to-crankshaft sprocket (socket-head bolts) ....... 20 15
Crankshaft sprocket bolt - oil threads®:
Hex-head bolt:
SUICIO Y 11s ahare s e R s T o e AT T i o K A e AT 90 66
R T A S N e S T TN D Angle-tighten a further 120°
Splined (bi-hex) bolt
S0 1 ot o o v warte. o i rae NSV OV el A AT e AT O 20 66
o A e e e P U N g AR Angle-tighten a further 90°
Cylinder head bolts;
Aluminium cylinder block (engine codes AER, ALL)":
SO0 T (ot ciuiun iy asaanseinenas e i s sleis swas 30 22
e e A R R s o Angle-tighten a further 90°
e S A s o a i ae e e s (b o AL R e Ty e 00 W o o vy w7 Angle-tighten a further 90°
Cast-iron cylinder block (engine codes except AER, ALL)
R R e e A e e e e T A S 40 30
I B N v % o a H e o e A mom ML v 1 60 " 44
BUIADO ). . oS A TR AR S L A R RS VA Angle-tighten a further 90°
e S Angle-tighten a further 90°
DO I BRI L & vt mtmlminntn o ins m e e Lmm Pal s it & s i 10 7
Engine right-hand mounting-to-block bolts®
SURORT ) o livin v« a1 5n a0 oot wTe s oW N o s o s 40 30
R S T A A I LI N (s e LA e e Angle-tighten a further 90°
Engine/mmwonmmnmgs - oiled threads (see illustration 13.9)":
..................................................... 50 37
B ..................................................... 50 37
C:
S0 T e e e e aaa e i ala eta  a e a1 e R R 60k b T B S AR TR KA 20 15
SEBO0 2 o« oo nnin v aimwieia e]9 40 6 S p 101 1 101k 0 8 10-0 0 e] o7 otn ) SR 19 e Angle-tighten a further 45°
O e P P e e B e R S S e 25 18
B s T Diae e e A e R A ek S T a0 60 44
R e e e e i 80 59
G:
SO § L ot b o s el iy p e v R 20 15
= e R S R P Angle-tighten a further 45°
e e Ta Al e T e e a8 a1 0 A o W BT i o R T A 37
FEORN DU ) S o e B e Rekals e oy B S e e Fd 50 37
J:
Up 10 DRcombar 1996 ... oo o v vsiieraissis enios nininmsaaninaus 35 26
December 1996 on
e = e e P e TR 20 15
R A N e o o Angle-tighten a further 90°
BN IRIRION e s v e n e aav d a e e e e s e e 2 18
Exhaust manifold warm air collectorplatebolts . . .. ............... 10 7
Exhaust pipe-to-manifold:
e e A e e e S o N A e A R T N i 25 18
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'Ihrque wrench settings (continued)

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

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

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

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

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

--------------

..........

Nm Ibf ft

.................. 60 42
.................. Angle-tighten a further 90°
.................. 20 15
.................. 25 18
.................. 20 15
.................. 10 7
.................. 110 81
.................. 15 1
.................. 30 22
.................. 20 15
.................. 10 7
.................. 10 7
.................. 20 15

ind C. Repair operations that can be carried
out with the engine in the vehicle are
gescribed in Parts A (petrol engines) and B
esel engines). Part C covers the removal of
he engine/transmission as a unit, and

sscribes the engine dismantling and

In Parts A and B, the assumption is made

hat the engine is installed in the vehicle, with
ﬂ ancillaries connected. If the engine has
seen removed for overhaul, the preliminary

By removing the bonnet and the front lock
- carrier assembly; for details, see Chapter 2C,
Section 2.

Engine description

‘mwughout this Chapter, engines are
identified and referred to by the
m!actur«'a code letters, rather than
?hpochy A listing of all engines covered,

with their code letters, is given in the
il

 The engines are water-cooled, single
overhead camshatft, in-line four-cylinder units,
“with aluminium-alioy (engine codes AER and
“ALL) or cast-iron (all other engine codes)
\gﬂ'ldor blocks and aluminium-alloy cylinder
“heads. All are mounted transversely at the
front of the vehicle, with the transmission
bolted to the left-hand side of the engine.
The cylinder head carries the camshaft,
‘which is driven by a toothed timing bet. It also
‘closed by single coil springs, and which run in
guides pressed into the cylinder head. The
camshaft actuates the valves directly via
hydraulic tappets, mounted in the cylinder
head. The cylinder head contains integral
oliways which supply and lubricate the tappets.

The crankshaft is supported by five main
bearings, and on models with a cast-iron
cylinder block, crankshaft endfioat is
controlled by a thrust bearing fitted between
cylinder Nos 2 and 3. On models with an
aluminium cylinder block, the crankshaft must
not be removed, otherwise the block will
distort; the crankshaft and block must
therefore be renewed as an assembly.

Engine coolant is circulated by a pump,
driven by the camshaft timing belt. For details
of the cooling system, refer to Chapter 3.

Lubricant is circulated under pressure by a
pump, driven by the crankshaft via a chain. Oil
is drawn from the sump through a strainer,
and then forced through an externally-
mounted, replaceable screw-on filter. From
there, it is distributed to the cylinder head,
where it lubricates the camshaft journals and
hydraulic tappets, and also to the crankcase,
where it lubricates the main bearings,
connecting rod big- and small-ends, gudgeon
pins and cylinder bores.

Repairs ble with the engine
installed in the vehicle : i

Mtdhmngopuaﬁonscanbepofformed

g) Crankshaft sprocket - mmm
h) Cylinder head - removal and refitting.*
i) Engine mountings - inspection and

) Oil pump and pickup assembly - removal
and refitting.

k) Sump - removal and refitting.

) Timing belt, sprockets and cover -
removal, inspection and refitting.

*Cylinder head dismantling procedures are

detailed in Chapter 2C, with delails of

camshaft and hydraulic tappet removal,

Note: it is possible to remove the pistons and

connecting rods (after removing the cylinder

head and sump) without removing the engine.

However, this is not recommended. Work of
this nature is more easily and thoroughly
completed with the engine on the bench, as

described in Chapter 2C.
: §
General information

Note: This sub-Section has been wrilten with
the assumption that the distributor, HT leads
and timing belt are correctly fitted.

1 The crankshaft and camshaft are
driven by the timing beit, and rotate in phase
with each other. When the timing belt is
removed during servicing or repair, it is poss-
ible for the shafts to rotate independently of
each other, and the correct phasing is then lost.
2 The design of the engines covered in this
Chapter is such that potentially damaging
piston-to-valve contact may occur if the
camshaft is rotated when any of the pistons
are stationary at, or near, the top of its stroke.
3 For this reason, it is important that the
correct phasing between the camshaft and
crankshaft is preserved whilst the timing beit
is off the engine. This is achieved by setting
the engine in a reference condition (known as
Top Dead Centre or TDC) before the timing
belt is removed, and then preventing the
shafts from rotating until the beit is refitted.
Similarly, if the engine has been dismantied
for overhaul, the engine can be set to TDC
during reassembly to ensure that the correct
shaft phasing is restored. Note: The coolant
pump is alfso driven by the timing belt, but the
pump alignment with respect to the crankshaft
and camshaft is not critical.

4 TDC is the highest position a piston
reaches within its respective cylinder - in a
four-stroke engine, each piston reaches TDC
twice per cycle; once on the compression
stroke, and once on the exhaust stroke. In
general, TDC normally refers to No 1 cylinder
on the compression stroke (the cylinders are
numbered 1 to 4, with No 1 being at the timing
belt end of the engine).

2 Locating TDC
onNo'lcylinder
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2.5 Camshaft sprocket (A) and crankshaft
sprocket (B) TDC timing marks

5 The crankshaft sprocket has a notch
ground away from one of its teeth which,
when aligned with a reference marking on the
crankshaft front oil seal flange, indicates that
No 1 cylinder (and hence also No 4 cylinder) is
at TDC. However, as the crankshaft sprocket
is only visible with the timing belt lower cover
removed - there is also a noich in the
crankshaft pulley, which, when aligned with a
0 mark moulded into the timing beit lower
cover, indicates TDC. The camshaft sprocket
is also equipped with a timing mark (a dot
punched in its outer face) - when this is
aligned with the raised pointer moulded into
the timing belt inner cover, the engine is
correctly synchronised, and the timing belt
can then be refitted and tensioned (see
illustration).

6 The following sub-Sections describe setting
the engine to TDC on No 1 cylinder.

Setting TDC on No 1 cylinder -
timing belt fitted

All engines

7 Before starting work, disconnect the battery
negative lead. Note: If the vehicle has a
security-coded radio, check that you have a
copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt,

8 Prevent any vehicle movement by applying
the handbrake and chocking the rear wheels.
Ensure that the transmission is in neutral
(manual transmission) or P (automatic
transmission).

9 On the distributor cap, note the position of
the No 1 cylinder HT terminal with respect to
the distributor body. On some models, the
manufacturer provides a marking in the form
of a small cut-out, If the terminal is not
marked, follow the HT lead from the No 1
cylinder spark plug back to the distributor cap
- No 1 cylinder is at the timing end of the
engine - and using chalk or a pen (not a
pencil), place a mark on the distributor body
directly under the terminal.

10 Remove the distributor cap, as described
in Chapter 5B.

11 Disconnect the HT leads from the spark
plugs, noting their order of connection.

12 To bring any piston up to TDC, it will be
necessary to rotate the crankshaft manually.
This can be done by using a wrench and
socket on the centre bolt that retains the
crankshaft sprocket (refer to Section 5 for
more detail),

13 Rotate the crankshaft in its normal
direction of rotation until the distributor rotor
arm electrode begins to approach the mark
that was made on the distributor body.

| Mmdfawqpukm
WalllZ 1is will make the engine
HiNT

easior to turn; ufof to
Chapter 1A fwm

14 With reference to Section 4, remove the
timing belt upper cover to expose the
camshaft sprocket beneath.

15 Identify the timing marks on both the
camshaft sprocket and the inner section of
the timing belt cover. Continue turning the
crankshaft clockwise until these marks are
exactly aligned with each other (see
illustration).

16 At this point, identify the timing marks on
the crankshaft pulley and the timing belt lower
cover. The cover has a Z and a 0 mark
mouided into it - when the notch in the rim of
the crankshaft pulley aligns with the 0 mark,
the engine is set to TDC.

17 Alternatively, check that the crankshaft
sprocket and the crankshaft front oil seal
flange timing marks are correctly aligned
(refer to illustration 2.5). Note: The
crankshaft pulley and the lower timing belt
cover must be removed fo expose the
crankshaft sprocket timing marks.

18 Check that the centre of the distributor
rotor arm electrode is now aligned with the No
1 terminal mark on the distributor body. If it
proves impossible to align the rotor arm with
the No 1 terminal whilst maintaining the
alignment of the camshaft timing marks, refer
to Chapter 5B and check that the distributor
has been fitted comectly.

19 When all the above steps have been
completed successfully, the engine will be set
to TDC on No 1 cylinder.

Caution: If the timing belt Is to be removed,
ensure that the crankshaft, camshaft and
intermediate shaft alignment is preserved
by preventing the sprockets from rotating
with respect to each other.

Setting TDC on No 1 cylinder -
timing belt removed

20 This procedure has been written with the
assumption that the timing beit has been
removed and that the alignment between the
camshaft and crankshaft has been lost, for
example following engine removal and
overhaul.

21 On all the engines covered in this manual,
it is possible for damage to be caused by the
piston crowns striking the valve heads, if the
camshaft is rotated with the timing belt
romoved and the crankshaft set to TDC. For
this reason, the TDC setting procedure must
be carried out in a particular order, as
described in the following paragraphs.

2.15 Camshaft sprocket punched mark and notch in timing beit 225 c-mkshaﬂmcmehatoommandwﬂhgmm
inner cover aligned (arrowed)
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‘22 Before the cylinder head s refitted, use a
‘wrench and socket on the crankshaft
~ sprocket centre bolt to turn the crankshaft in
s normal direction of rotation, until all four
. pistons are positioned halfway down their
~ bores, with No 1 piston on its upstroke - i.e.
‘around 90° before TDC.
23 With the cylinder head and camshaft
‘sprocket fitted, identify the timing marks on
th the camshaft sprocket and the inner
uctlon of the timing belt cover (see
2.15).
?ﬂl Turn the camshaft sprocket in its normal
girection of rotation until the timing marks on
‘the sprocket and timing belt inner cover are
‘exactly aligned.
25 Identify the timing marks on the
qm!eshaﬂ sprocket and the crankshaft front
ti seal flange (see illustration). Using a
and wrench on the crankshaft
et retaining bolt, turn the crankshaft
90° (quarter of a turn) in its normal
;hctionofrotaﬁm to bring the timing marks

Check !hat the centre of the distributor
am electrode is now aligned with No 1
terminal marking on the distributor
Body. If it proves impossible to align the rotor
arm with the No 1 terminal whilst maintaining
the alignment of the camshaft timing marks,
refer to Chapter 58 and check that the
distributor has been fitted correctly.

127 When all the above steps have been
completed successfully, the engine will be set
at TDC on No 1 cylinder. The timing belt can
now be fitted as described in Section 4.
Caution: Until the timing belt is fitted,
- ensure that the crankshaft, camshaft and
ptmdmo shaft slignment is preserved
by preventing the sprockets from rotating
- with respect to each other.

i Whon engine performance is down, or if
misfiring occurs which cannot be attributed to
ignition or fuel systems, a compression
can provide diagnostic clues as to the
igine’s condition. If the test is performed
' regularly, it can give warning of trouble before

The engine must be fully warmed-up to
‘normal operating temperature, the battery
~gnust be fully charged, and all the spark piugs
must be removed (refer to Chapter 1). The aid
“of an assistant will also be required.

'3 Disable the ignition system by
ﬁscomecting the ignition HT coil lead from
‘the distributor cap and earthing it on the
cyﬁm!er block. Use a jumper lead or similar
‘wire to make a good connection.

4 To prevent possible damage to the catalytic
converter, depressurise and disable the fuel
injection system by removing the fuel pump
fuse or relay (see Chapter 4).

5 Fit a compression tester to the No 1
cylinder spark plug hole - the type of tester
which screws into the plug thread is
preferable.

6 Have an assistant hold the accelerator
pedal in the full-throttie position, then 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.

7 Repeat the test on the remaining cylinders,
recording the pressure in each. Keep the
accelerator pedal fully depressed.

8 All cylinders should produce very similar
pressures; a difference of more than 2 bars
between any two cylinders indicates a fault
(the manufacturer quotes a maximum
difference between the highest and lowest of
all four readings). Note that the 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 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 the
undersides of the valve heads can also cause

low compression.
9 Refer to the Specifications section of this
Chapter, and compare the recorded

compression figures with those stated by the
manufacturer.

10 If the pressure in any cylinder is low, camry
out the following test to isolate the cause.
Introduce a teaspoonful of clean oil into that
cylinder through its spark plug hole, and
repeat the test.

11 If the addition of oil temporarily improves
the compression pressure, 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.

12 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 will confirm this.

13 If one cylinder is about 20 percent lower
than the others and the engine has a slightly
rough idle, a wom camshatft lobe could be the
cause.

14 if the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised.

15 On completion of the test, refit the spark
plugs and restore the ignition and fuel

systems.

4 Ti belt and outer covers =
mmmm 2

General information

1 The primary function of the toothed timing
belt is to drive the camshaft, but it is also used
to drive the coolant pump. Should the beit slip
or break in service, the valve timing will be
disturbed and piston-to-valve contact may
occur, resulting in serious engine damage.
Similarly, the coolant pump may leak coolant
onto the belt, or if the pump is severely wom,
the pump may seize and break the beit.

2 For this reason, it is important that the
timing belt is tensioned correctly, and
inspected regularly for signs of wear or
deterioration.

3 Note that the removal of the inner section of
the timing belt cover is described as part of
the camshaft oil seal renewal procedure; see
Section 8.

Removal
4 Before starting work, immobilise the engine
and vehicle as follows:

a) Disconnect the battery negative lead, and
position the lead away from the terminal.
Note: If the vehicle has a security-coded
radio, check that you have a copy of the
code number before disconnecting the
battery. Refer to your VW dealer if in
doubt.

b) Prevent any vehicle movement by
applying the handbrake and chocking the
rear wheels. Ensure that the transmission
Is in neutral (manual transmission) or P
(automatic transmission).

¢) Loosen the right-hand front wheel bolts,
then jack up the front of the car and
support securely on axie stands (see
Jacking and vehicle support).

5 Access to the timing beit covers can be
improved by removing the air cleaner housing,
and the air ducting from the exhaust manifold
and inner wing. On 1.0 litre modeis, remove
the engine top cover, as described in Section
16. Pull out the engine oil dipstick and place it
to one side, out of the way.

6 To renew the belt, the engine right-hand
mounting must first be removed. Support the
weight of the engine using an engine hoist
from above, or using a securely-located
hydraulic jack and suitable block of wood
from below, Do not jack under the sump
without using a block of wood to spread the
load, or the sump will be damaged.
Volkswagen techniclans use an engine
support bar which locates in the inner wing
channels.

7 With the engine securely supported,
progressively loosen the engine mounting
bolts and remove the engine right-hand
mounting from the vehicle (see illustrations).
8 The engine must now be lowered slightly, to
allow the crankshaft pulley to be removed.
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4.10b ... and withdraw the crankshaft
pulley

9 Remove the auxiliary drivebelt as described
in Section 6.

10 Unscrew and remove the four crankshaft
puliey retaining bolts - it should be possible to
counterhold the pulley using a spanner or
socket on the crankshaft sprocket bolt. Remove
the crankshaft pulley (see illustrations).

g /o prevent the crankshaft

drivebelt pulley from rotating
m whilst the bolts are being

slackened, select top gear
(manual transmission) or P (automatic
transmission) and get an assistant to
apply the footbrake firmly. Failing this,
grip the sprocket by wrapping a length of

4.11a Release the timing belt upper cover
retaining clips . ..

old rubber hose or inner tube around it. If
top gear is selected to help in removing
the puliey, make sure the transmission is
retumned to neutral before proceeding.

11 Release the retaining clips, and remove
the timing belt upper cover (see lllustrations).
12 Unscrew and remove the three retaining
bolts, release the clips, and remove the timing
belt lower cover (see illustration). To improve
access to the front bolt, rotate the auxiliary
drivebelt tensioner clockwise and hold it out
of the way using a spanner on the centre bolt.
The tensioner can be removed completely, if
preferred, by turning the centre bolt anti-

4.12 Timing belt lower cover removed, showing locations of
retaining bolts (A) and clips (B)

4.11b ... then remove the timing belt
upper cover

clockwise; remove the bolt, washer and
tensioner pulley.

13 Using the information in Section 2, set the
engine to TDC on No 1 cylinder.

14 Examine the timing beit for manufacturer’s
markings that indicate the direction of rotation.
If none are present, make your own using
typist's comection fluid or a dab of paint - do
not cut or score the belt in any way.

Caution: If the belt appears to be in good
condition and can be re-used, it is
essential that it is refitted the same way
around, otherwise accelerated wear will
result, leading to premature failure.

15 Loosen the tensioner roller locknut, and
allow the tensioner to rotate anti-clockwise to
relieve the tension on the beilt (see lllustration).

4.15 Loosening the belt tensioner locknut
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4,16 Removing the timing belt

§ Slide the beit off the sprockets, taking
e 0 avoid twisting or kinking it excessively
e illustration). Ensure that the sprockets
main aligned with their respective timing
kings once the timing belt has been
: It is potentially damaging to allow
camshaft to turn with the timing belt
joved and the engine set at TDC, as
on-to-valve contact may occur.
3 Examine the belt for evidence of
by coolant or lubricant. If this is
case, identify the source of the
the belt for signs of wear or damage,
around the leading edges of the beit
=th. Renew the belt if its condition is in doubt;
_oostolbenmalismﬁgbbwnpaad
f=h potential cost of the engine repairs, should
e belt fall In service. Similarly, if the belt is
to have covered more than 30 000 miles,

§ & precautionary measure.

If the timing belt is not going to be refitted
F some time, it is a wise precaution to hang
Iumlng label on the steering wheel, to
sind yourself (and others) not to attempt
ling the engine. You may wish to further
pbilise the engine against being started,
ps by taping over the ignition switch.
efitting
| Ensure that the timing marks on the

haft and crankshaft sprockets are

0 ly aligned with their corresponding
DC reference marks on the timing belt inner

{55 PIUOEN? 10 renew It regarciess of CoNdition,

4.20 Engaghg!hetimlngboﬂwtmmo
crankshaft sprocket

cover and crankshaft oil seal flange; refer to
Section 2 for details.

20 Engage the timing belt teeth with the
crankshaft sprocket, then manoeuvre it into
position over the coolant pump and camshaft
sprockets. Observe the direction of rotation
markings on the beit (see illustration).

21 Pass the flat side of the belt over the
tensioner roller - avoid bending the beit back
on itself or twisting it excessively as you do
this. Ensure the front run of the belt is taut - ie
all the slack should be in the section of the
beit that passes over the tensioner roller.

22 Tension the belt as follows: tighten the
tensioner locknut lightly, then insert an Allen
key into the adjustment hole, and turn the
eccentrically-mounted tensioner clockwise
until the slack in the beit is taken up. Continue
turning the tensioner until the sliding pointer
lines up with the notch in the tensioner

baseplate. On completion, tighten thae
tensioner locknut to the ified torque (see

illustrations).

23 Using a spanner or wrench and socket on
the crankshaft sprocket bolt, rotate the
crankshaft through two complete revolutions,
and reset the engine to TDC on No 1 cylinder,
with reference to Section 2. Re-check the
alignment of the tensioner, and adjust it if

necessary.

24 Refer to Section 5 and test the operation
of the tensioner.

25 Refit the lower and upper sections of the
timing belt outer cover, refitting the clips and
tightening the retaining bolts securely. Use
new bolts on the timing belt lower cover.

4.22. Tuntmtemionordockwluudng
“an Allen key until the pointer aligns with
the slot in the tensioner baseplate

4.22b When the belt tension is correctly
set, tighten the tensioner locknut

26 Refit the pulley for the ribbed auxiliary
drivebelt to the crankshaft sprocket, noting
that the small hole in the pulley fits over a peg
on the crankshaft sprockel (see
illustration), then insert and tighten the
retaining bolts to the specified torque.
Counterhold the sprocket using one of the
methods described in paragraph 10.

27 Working from Section 6, refit and tension
the auxiliary drivebelt.

28 Raise the engine back into a position
where the right-hand engine mounting can be
refitted.

29 Refit the engine mounting using new
bolts, and tighten the bolts to the specified
torque. Note that the mounting upper and
lower bolts are tightened to different torques.
Lower the hoist or the jack on completion.

30 Refit the air cleaner warm air ducting to
the exhaust manifold and inner wing, Where
applicable, restore ignition and fuel systems
by reconnecting the coil HT lead and refitting
the fuel pump fuse or relay.

31 Reconnect the battery negative lead.

32 On completion, refer to Chapter 5B and

check the ignition timing.
5 mheltsproekmm %
! __ Iﬁ ___ md ﬁ“ &

1 Before starting work, immobilise the engine
and vehicle as follows:

a) Disconnect the battery negative lead, and
position the lead away from the terminal.
Tote: 1 e venicie Nas a secuny-coded
radio, check that you have a copy of the
code number before disconnecting the
battery. Refer to your VW dealer if in
doubt.

b) Prevent any vehicle movement by

Is in neutral (manual transmission) or P
(automatic transmission),

Timing belt tensioner

Removal

2 With reference to Section 2, set the engine
to TDC on No 1 cylinder.

4.26 Refitting the crankshaft pulley - small
hole (A) fits over peg (B) on crankshaft
sprocket
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5.7 sndotonalonofontonsmmﬁngstud
fitting the U-shaped baseplate over the
bolt (arrowed)

3 Referring to Section 4, remove the right-
hand engine mounting, then remove the
auxiliary drivebelt, crankshaft puliey, and the
timing beit upper and lower covers.

4 Slacken the locknut at the hub of the
tensioner pulley, and allow the assembly lo
rotate anti-clockwise, relieving the tension on
the timing belt.

5 Remove the locknut and slide the tensioner
off its mounting stud.

Inspection

6 Wipe the tensioner clean, but do not use
solvents that may contaminate the bearings.
Spin the tensioner pulley on its hub by hand.
Stiff movement or excessive freeplay is an
indication of severe wear; the tensioner is not
a serviceable component, and it should be
renewed if its condition is less than perfect.
Refitting and testing

7 Slide the tensioner puliey over the mounting
stud. The U-shape in the tensioner baseplate
fits over the bolt shown (see illustration).
Refit the locknut and tighten it lightly - do not
fully tighten the nut at this stage.

8 With reference to Section 4, tension the
timing beit.

9 The operation of the belt tensioner can be
tested as follows. Apply finger pressure to the
timing belt at a point mid-way between the
camshaft and crankshaft sprockets. The
sliding pointer that protrudes from behind the
tensioner roller should slide away from the
alignment notch in the tensioner baseplate as
pressure is applied, and then move back as
the pressure is removed (see lllustrations).

5.9a Apply pressure to the belt, and the
tensioner pointer (arrowed) should move

Any reluctance to return to the correct
position indicates that the tensioner should be
renewed - correct tension Is critical to the
operation of the belt, and the importance of
the belt tensioner cannot be overstressed.

10 Referring to Section 4, refit the timing beit
upper and lower covers, the crankshaft pulley,
auxiliary drivebelt, and the right-hand engine
mounting. Reconnect the battery negative
lead.

11 With reference to Chapter 5B, check the
ignition timing.

Camshaft timing belt sprocket

Removal

12 With reference to Sections 2 and 4,
remove the timing belt covers and set the

engine to TDC on No 1 cylinder. Slacken the
belt. Carefully slide the timing belt off 1he

damaging to allow the camshaft
TDC, as piston-to-valve contact may occur.
precaution against damage, vw
the camshaft sprocket is removed/refitted.

timing beilt tensioner locknut and rotate it anti-
clockwise to relieve the tension on the timing
camshaft sprocket.

Warning: It is potentially
A to turn with the timing belt

removed and the engine set at
Take care that the camshaft sprocket is
not turned as it is removed. As a
recommend that the crankshaft be turmed
back a few degrees, away from TDC, while
The crankshaft may then be turned back to
TDC when the timing belt is to be refitted.

5.14 Homvcﬂ‘ncan‘tshaﬂsprocket

5.15 ... and take off the camshaft
sprocket - note the alignment tooth and
keyway (arrowed)

5.9b ... then return to correct alignment
as pressure is released

13 The camshaft sprocket must be held
stationary whilst its retaining bolt is
slackened; if access to the correct VAG
special tool is not possible, a simple home-
made tool using basic materials may be
fabricated (see Tool Tip).

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
mm long (all dimensions approximate).
Bolt the two strips together to form a
forked end, leaving the bolt slack so
that the shorter strip can pivot freely. At
the end of each ‘prong’ of the fork,
secure a bolt with a nut and a locknut,
to act as the fulcrums; these will engage
with the cut-outs in the sprocket, and
should protrude by about 30mm

14 Using the home-made tool, brace the
camshaft sprocket. Slacken and remove the
retaining bolt (see illustration).

15 Slide the camshaft sprocket from the end
of the camshaft (see illustration). Where
applicable, recover the Woodruff key from the

keyway.

16 With the sprocket removed, look for signs
of oil leaking from the camshaft oil seal. If
necessary, refer to Section 8 and renew it.

17 Wipe the sprocket and camshaft mating
surfaces clean.

Refitting

18 Where applicable, fit the Woodruff key
into the keyway, with the plain surface facing
upwards. Offer up the sprocket to the
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samshaft, engaging the slot in the sprocket
with the Woodruff key. On engines where a
w2y is not used, ensure that the tooth in the
sorocket hub engages with the keyway in the
#nd of the camshaft.

$8 Counterholding the camshaft sprocket as
for removal, fit and tighten the camshaft
sprocket bolt to the specified torque, and
when through the specified angle (see

Wustration).

20 Working from Sections 2 and 4, check
=at the engine is still set to TDC on No 1
Syinder, then refit and tension the timing belt.
Safit the timing belt covers and all other
components removed for access, as
gascribed in Section 4. Reconnect the battery
magative lead.

Crankshaft timing belt sprocket

Removal

21 With reference to Sections 2 and 4,
remove the timing belt covers and set the
engine to TDC on No 1 cylinder.

22 The crankshaft sprocket must be held
stationary whilst its retaining bolt Is
slackened. If access to the correct VAG
Sywheel locking tool is not available, lock the
crankshaft in position by removing the starter
motor, as described in Chapter 5A, to expose
he flywheel ring gear. Then get an assistant
20 Insert a stout lever between the gear teeth
and the transmission bellhousing whiist the
sorocket retaining bolt is slackened. Refer
aiso to Section 12, paragraph 2.

23 Holding the engine against rotation as
gescribed in the previous paragraph, slacken

5.25a Remove the crankshaft
bolt (this is a bi-hex” type) . . .

5.28 Crankshaft sprocket alignment tooth
and keyway (arrowed)

o "

5.19 Tighten the camshaft sprocket bolt to
the specified torque, and then through the
specified angle
the crankshaft sprocket boit - do not remove

it yet (see illustration).

24 Ensure that the engine is still set to TDC,
then slacken the timing beilt tensioner centre
nut and rotate it anti-clockwise to relieve the
tension on the timing beit. Carefully slide the
timing beit off the crankshaft sprocket.

25 Withdraw the bolt and slide off the
crankshaft sprocket (see illustrations).

26 With the sprocket removed, examine the
crankshaft oll seal for signs of leaking. If
necessary, refer to Section 9 and renew it.

27 Wipe the sprocket and crankshaft mating
surfaces clean.

Refitting

28 Offer up the sprocket, engaging the tooth
on the inside of the sprocket with the keyway
in the end of the crankshaft (see illustration).
Lightly oil and insert a new crankshaft

Tlghtonmbortttu

5.23 Slacken the crankshaft sprocket bolt

sprocket bolt and tighten it hand-tight at this
stage. Note: Due (o the high torque to which
the sprocket bolt must be tightened, there is a
danger that the crankshaft sprocket may tum
as it is tightened, particularly if the tool used to
lock the flywheel ring gear slips. For this
reason, it is recommended that the final
tightening of the crankshaft sprocket bolt is
delayed until after the timing belt has been
fitted.

29 Working from Sections 2 and 4, check
that the engine is still set to TDC on No 1
cylinder, then refit and tension the timing beit.
30 Tighten the crankshaft bolt to the
specified torque, then through the specified
angle, using the method described in
paragraph 22 to lock the flywheel (see
illustrations). If the engine is out of the car,
have an assistant support the engine as the
bolt is tightened - a great deal of effort will be
required, and the engine may tip over. Note
that the final angle-torque depends on the
type of bolt fitted, which is either a normal
hex-head bolt, or a bi-hex bolt, which has
multiple splines.

31 Refit the timing belt covers and all other
components removed for access, as
described in Section 4. Reconnect the battery
negative lead.

Coolant pump timing belt
sprocket

32 The coolant pump sprocket is an integral
part of the coolant pump assembly, and
cannot be removed or renewed separately. To
remove the coolant pump, refer to Chapter 3.

angle - use an angle gauge If available, to
ensure accuracy
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6.6a Typical wheel arch liner retaining bolt
(arrowed) . ..

General information

1 Depending on the vehicle specification, the
auxiliary drivebeit, which is driven from a
pulley mounted on the crankshaft, will provide
drive for the altemator, power steering pump
and (on vehicles with air conditioning), the
refrigerant compressor.

2 The ribbed auxiliary beit may be fitted with
an automatic tensioning device, depending on
its run (and hence the number of components
it is driving). Otherwise, the beit is tensioned
by the altemator mountings, which have an in-
built tensioning spring.

3 On refitting, the auxiliary belt must be
tensioned correctly, to ensure correct
operation under all conditions, and for

prolonged service life.
Removal

4 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front wheel bolts,

5 Raise the front of the car, rest it securely on
axle stands and remove the right-hand front
roadwheel.

6 Where applicable, remove the fasteners,
and lower the wheel arch liner and/or noise
insulation tray for access to the drivebelt (see
illustrations). Some models may have a
cover fitted over the drivebelt - if so, release
the fasteners and remove it.

6.8 Rotate the auxiliary drivebelt tensioner
clockwise to relieve the tension on the beit

6.6b ...and washer-type fastener. ..

7 Examine the ribbed belt for manufacturer’s
markings, indicating the direction of rotation.
If none are present, make some using typist's
comrection fluid or a dab of paint - do not cut
or score the belt in any way.

Models with automatic tensioner

8 Fit a ring spanner to the tensioner centre
nut, and rotate the assembly clockwise,
against its spring tension (see illustration).
Models without automatic tensioner

9 Slacken the alternator upper and lower
mounting bolts by between one and two
tumns.

10 Push the alternator down to its stop
against the spring tension, so that it rotates
around its uppermost mounting.

All models

11 Pull the beit off the alternator pulley, then
release it from the remaining pulleys (see
illustration).

Refitting and tensioning

Caution: Observe the manufacturer’'s
direction of rotation markings on the belt,
when

12 Pass the ribbed beit underneath the
crankshaft pulley, ensuring that the ribs seat
in the channels on the surface of the pulley.

Models with automatic tensioner

13 Fit a ring spanner to the tensioner centre
nut, and rotate the assembly clockwise,
against its spring tension.

14 Pass the flat side of the belt underneath
the tensioner roller, then fit it over the pulleys.

pes

6.11 Removing the auxiliary drivebeit

Ensure that the belt ribs engage correctly with
the pulley grooves.

15 Release the spanner and allow the
tensioner roller to bear against the flat side of
the belt.

Models without automatic tensioner

16 Repeatedly push the alternator down to
its stop against the spring tension, so that it
rotates around its uppermost mounting, and
check that it moves back freely when
released. If necessary, slacken the alternator
mounting bolts by a further half a turn.

17 Keep the aiternator pushed down against
its stop, pass the beit over the alternator
puliey, then release the altemator and allow it
to tension the beit.

18 Start the engine and allow it to idle for
about 10 seconds, leaving the alternator
mounting bolts slackened.

19 Switch the engine off, then tighten first the
lower, then the upper alternator mounting
bolts to the specified torque.

All models

20 Refit the drivebelt cover, wheel arch liner
and noise insulation tray, as applicable.
21 Refit the right-hand front roadwheel and
lower the car to the ground. Tighten the
roadwheel bolts to the specified torque.

Removal

1 On models with Mono-Motronic fuel
injection, to gain greater working space, refer
to Chapter 4A and disconnect the throttie
cable from the throttie housing. However, it is
possible to remove the camshaft cover by
carefully sliding the cover underneath the
cable.

2 On 1.0 litre models, refer to Section 16 and
remove the engine top cover.

3 Slacken and withdraw the three socket-
headed camshaft cover retaining bolts (see
illustration).

4 Lift the cover away from the cylinder head
(see illustration). If it sticks, do not attempt to
lever it off with an implement - instead free it
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7.3 Loosen and remove the socket-

=y working around the cover and tapping it

ghtly with a soft-faced maliet.
Recover the camshaft cover gasket; renew
e gasket if damage or deterioration is
-8 Clean the mating surfaces of the cylinder
®ead and camshaft cover thoroughly,
semoving all traces of oil and old gasket - take
care to avold damaging the surfaces as you
<o this.

Refitting
7 Refit the camshaft cover by following the
removal procedure in reverse, noting the
Sallowing points:

&) Before fitting the gasket, apply a smear of
suitable sealant to the joint between the
camshaft bearing caps at either end, and
the cylinder head.

&) Ensure that the gasket is correctly seated

on the cylinder head, and take care to

8.35 ﬂemovotwoboltsonﬂ'leondoim
| engine, and one at the front (arrowed) . .

cover

74 ...

avoid displacing it as the camshaft cover
is lowered into position.
¢) Tighten the camshaft cover retaining bolts
to the specified torque
8 On completion, refit tha throttle cable (if
removed). After the engine is next run, check

for leaks.
R

S

1 Refer to Section 6 and remove the auxiliary
drivebeit.

2 With reference to Sections 2, 4 and 5 of this
Chapter, remove the crankshaft pulley and
timing beit covers, then set the engine to TDC
on No 1 cylinder and remove the timing beit,
timing belt tensioner and camshaft sprocket.
3 After removing the retaining bolts, lift the
timing belt inner cover away from the cylinder
head - this will expose the oil seal (see
illustrations).

4 Remove the oll seal, using the same
method as that described for the crankshaft
oil seal removal, in Section 9.

5 Clean out the seal housing and sealing
surface of the camshaft by wiping it with a
lint-free cloth - avold using solvents that may
enter the cylinder head and affect component
lubrication. Remove any swarf or burrs that
may cause the seal to leak.

6 Lubricate the lip of the new oil seal with
clean engine oil, and push it over the

8 Camshaft oil seal -
renewal

camshaft until it is positioned above its

8.3c Camshaft oil seal (arrowed)

7 Using a hammer and a socket of suitable
diameter, drive the seal squarely into its
housing. Note: Select a socket that bears only
on the hard outer surface of the seal, not the
inner lip which can easily be damaged.
8 Refit the timing belt inner cover to the
cylinder head, and tighten the retaining bolts
to the specified torque.
9 With reference to Sections 2, 4 and 5 of this
Chapter, refit the camshaft sprocket and the
timing belt tensioner, then refit and tension
the timing belt. On completion, refit the timing
belt outer covers and other removed
S.

10 With reference to Section 6, refit and
tension the auxiliary drivebeit.

X

N

9 Crankshaft oil seals -
renewal

Crankshaft front oil seal

1 Drain the engine oil - see Chapter 1A.

2 Refer to Section 6 and remove the auxiliary
drivebelt.

3 With reference to Sections 2, 4 and 5 of this
Chapter, remove the crankshaft pulley, timing
belt outer covers, timing belt and crankshaft

sprocket.

4 Note the depth to which the old seal has
been fitted, relative to its housing. Drill a small
hole into the existing oil seal (see
illustration). Take great care to avoid drilling
through into the seal housing or the
crankshaft sealing surface. It may be
necessary to drill another hole, if difficulty is
experienced in pulling out the old seal, but we
found that one hole was sufficient.

5 Thread a self-tapping screw into the hole,
and using a pair of pliers, pull on the head of
the screw to exlract the oil seal (see
illustrations).

6 Clean out the seal housing and sealing
surface of the crankshaft by wiping it with a
lint-free cloth - avoid using solvents that may
enter the crankcase and affect component
lubrication. Remove any swarf or burrs that
could cause the seal to leak.

7 Tape over the end of the crankshaft, to
protect the new oll seal as it is fitted.

9.4 Drill a small hole into the old seal ...
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8 Lubricate the lip of the new oil seal with
clean engine oil, and position it over the
housing (see illustration).
9 The new seal must be fitted to the same
depth as was noted for the old seal. Using a
hammer and a socket of suitable diameter,
drive the seal squarely into its housing. Note:
Select a socket that bears only on the hard
outer surface of the seal, not the inner lip
which can easily be damaged. As an
alternative, place the old oil seal over the new
seal, then fit the sprocket and its bolt, and
tighten the bolt a little at a time to press the
new seal into position (see illustrations). Be
sure to remove the old oil seal before finally
fitting and tightening the sprocket and its bolt.
10 With reference to Sections 2, 4 and 5 of
refit and tension the timing belt. On completion,
refit the timing belt outer covers, crankshaft
pulley and other removed components.
11 The remainder of the refitting procedure is
a reversal of removal, as follows:
a) With reference to Section 6, refit and
tension the auxiliary drivebelt.
b) Refer to Chapter 1A and refill the engine
with the correct grade and quantity of ofl,

Crankshaft front oil seal housing
- gasket renewal

12 Proceed as described in paragraphs 1to 3
above, then refer to Section 14 and remove
the sump.

13 Progressively slacken and then remove
the oil seal housing retaining bolts from the
cylinder block.

9.9a Fit the old seal over the new seal ...

9.5b mdpulloutﬂuaealm

14 Lift the housing away from the cylinder
block, together with the crankshaft oil seal,
using a twisting motion to ease the seal along
the crankshaft.

15 Recover the old gasket from the seal
housing and the cylinder block. If it has
disintegrated, scrape the remains off with a
trimming knife blade. Take care to avoid
damaging the mating surfaces.

16 Recover the sealing bush which fits
between the seal housing and the cylinder
block. If the bush shows signs of damage or
deterioration, lightly oil and fit a new one to
the oil seal

17 Prise the old oll seal from the housing
using a stout screwdriver.

18 Wipe the oil seal housing clean, and check
it visually for signs of distortion or cracking. Lay
the housing on a work surface, with the mating
surface face down. Press in a new oil seal,
using a block of wood as a press to ensure that
the seal enters the housing squarely.

19 Smear the crankcase mating surface with
multi-purpose sealant, and lay the new gasket
In position.

20 Pad the end of the crankshaft with a layer
of PVC tape; this will protect the oil seal as it
is being fitted.

21 Lubricate the inner lip of the crankshaft oil
seal with clean engine oil, then offer up the
seal and its housing to the end of the
crankshaft. Ease the seal along the shaft
using a twisting motion, until the housing is
flush with the crankcase. Ensure that the
sealing bush fitted to the oll seal housmg

9.9b Mmmocunkdmﬂapmchd
mdbo-‘t.lndmﬂnwkoﬂommo
new seal into place

9.8 Offering up the new oil seal - note the
insulating tape over the end of the
crankshaft, used to prevent the seal

catching on the keyway

22 Insert new retaining bolts and tighten
them progressively to the specified torque.
Caution: The housing is fabricated from a
light alloy, and may be distorted if the bolts
are not tightened progressively.
23 Refer to Section 14 and refit the sump.
24 With reference to Sections 2, 4 and 5 of
this Chapter, refit the crankshaft sprocket,
then refit and tension the timing belt. On
completion, refit the timing beit outer covers,
crankshaft pulley and other removed
components.
25 The remainder of the refitting procedure is
a reversal of removal, as follows:
a) With reference to Section 6, refit and
tension the auxiliary drivebell.
b) Refer to Chapter 1A and refill the engine
with the comrect grade and quantity of oil.

Crankshaft rear oil seal

(flywheel end)

26 Drain the engine oil - see Chapter 1A

27 Refer to Chapter 7A or B as applicable,
and remove the transmission from the engine.
28 On vehicles with manual transmission,
refer to Section 12 of this Chapter and remove
the flywheel, then refer to Chapter 6 and
remove the clutch friction plate and pressure
plate.

29 On vehicles with automatic transmission.
refer to Section 12 of this Chapler and remove
the driveplate from the crankshaft.

30 Progressively slacken and then remove
the oil seal housing retaining bolts.

31 Lift the housing away from the cylinder
block, together with the crankshaft oll seal,
using a twisting motion to ease the seal along
the shaft.

32 The rear ol seal is not available separately
from the housing, and the seal and housing
must therefore be renewed complete. The
original housing had an integral gasket - the
replacement part does not, and a separate
gasket must be obtained.

33 Thoroughly clean the mating surface of
the cylinder block. Any sealant or old gasket
can be scraped off with a trimming knife
blade. Take care to avoid damaging the
mating surface.
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Compress the legs of the spring clip
to release the radiator hoses . . .

34 Smear the crankcase mating surface with
. rpose sealant, and lay the new gasket

paslﬁon.
35 A proteclive plastic sleeve is supplied with
niine VAG crankshaft oil seals; when fitted
the end of the crankshaft, the sleeve
ents damage o the inner lip of the oil seal
1 is being fitted. Use PVC tape to pad the
gnd of the crankshaft if a sleeve is not

Lubricate the inner lip of the crankshaft oil
with clean engine oil, then offer up the
and its housing to the end of the
ikshaft. Ease the seal along the shaft
g a twisting motion, until the housing is
2sh with the crankcase.

37 Insert new retaining bolts and tighten

progressively to the specified torque.

tion: The housing is fabricated from a

oht alloy, and may be distorted if the bolls
not tightened progressively.

10.8¢ ... additional earth wires . ..

38 Refer to Section 14 and refit the sump.
39 On vehicles with automatic transmission,
work from Section 12 of this Chapter and refit
the driveplate to the crankshaft.

40 On vehicles with manual transmission,
refer to Section 12 of this Chapter and refit the
fiywheel, then refer to Chapter 6 and refit the
clutch friction plate and pressure plate.

41 Referring to Chapter 7A or B as
applicable, refit the transmission to the
engine.

42 Refer to Chapter 1A and refill the engine
with the correct grade and quantity of oil.

10 cynnder head and manifolds %
and refitting D
Removal

1 Select a solid, level surface to park the
vehicle upon. Give yourself enough space to
move around it easily.

2 Disconnect the battery negative lead, and
position It away from the terminal. Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery cable. Refer to your
VAG dealer if in doubt.

3 Referring to Chapter 1A, drain the cooling
system.

4 Remove the air cleaner housing as
described in Chapter 4A or B,

5 Also in Chapter 4, depressurise the fuel
injection system.

10.8a Dithomain
wiring harness plug connector. ..

6 Referring to Chapter 5B, remove the
distributor cap, rotor arm and flash shield.
This is not essential to allow the cylinder head
to be removed (if preferred, just the HT lead to
the ignition coll can be disconnected), but it
allows easier access, and should prevent
damage to the distributor as the head is lifted
away.

7 Refemring to Chapter 3 if necessary, loosen
the hose clips and disconnect the coolant
hoses from the thermostat housing (see
illustrations).

8 Disconnect the following electrical
connections, labelling as necessary for
refitting:

a) The main engine wining hamess plug
connector (below the distributor). This
plug typically has a screw fitting - note the
red alignment markings (see illustration).
Some models have a number of more
conventional plug connectors in this
location - all should be labelled and
disconnected. Unclip the wiring plug(s)
from the mounting bracket.

b) The ignition coil earth strap, and the earth
wires next to it (see iflustrations).

c) The road speed sensor from the top of
the transmission (see Hllustration).

d) The Hall sensor wiring pilug from the
distributor (see illustration).

@) The oil pressure switch from the rear of
the cylinder head (see illustration).

f) The injector plug(s) and wiring hamess
from the inlet manifold (refer to Chapler 4A
or B as necessary). Unclip and disconnect
the hamess, and lay it to one side.

10.8¢ ... distributor Hall sensor wiring



2A*14 Petrol engine in-car repair procedures

10.81 ... and oil pressure switch wire

g) Once all the winng plugs have been
disconnected, release the wiring hamess
from any retaining ties, and move it to one
side.

9 Disconnect the following hoses:

a) The infet manifold hose leading to the
charcoal canister solenocid valve on the
right-hand inner wing (see illustration).

b) The brake servo vacuum hose from the

¢) The fuel supply and return hoses from
their connections in the engine
compartment, noting the direction-of-flow
and colour coding markings (see
Hlustration). Anticipate some loss of fuel.
Piug or seal off the hose ends, to reduce
further fuel loss and prevent the ingress of
dirt.

10 At the rear of the thermostat housing,
slide out the plastic horseshoe clip which joins

10.10 Pull out the horseshoe clip from the
base of the thermostat housing - seen here
with the housing removed, for clarity

10.9a Disconnect the charcoal canister
hose from the inlet manifold . ..

the thermostat housing to the coolant pump
supply pipe running along the back of the
engine block (see illustration).

11 Refer to Section 6 and remove the
auxiliary drivebelt.

12 With referance to Sections 2 and 4 of this
Chapter, remove the crankshaft pulley and
timing bell outer covers. Disengage the timing
belt from the camshaft sprocket.

13 Once the timing belt has been
disengaged, the engine can be raised back
into its original position, and the right-hand
engine mounting refitted while the cylinder
head is removed.

14 To avoid any possibility of piston-to-vaive
contact during cylinder head removal, it is
recommended that the crankshaft be tumed
back a few degrees away from the TDC
position, to take the pistons down the bores.
15 Remove the warm air collector plate from

109!) andmefuolswplrmdr-m
hoses - note direction-of-flow arrow

markings

the top of the exhaust manifold, then disconn-
ect the exhaust downpipe from the manifold
(seo illustrations). Recover the gasket.

16 Slacken and remove the bolt securing the
engine oil dipstick tube to the rear of the
cylinder head (see illustration). Where
applicable, unbolt and remove the inlet
manifold support bracket.

17 Disconnect the accelerator cable as
described in Chapter 4. Where applicable,
disconnect the wiring from the inlet manifolc
heater at the connector,

18 On later models where the lambda sensor
is screwed into the exhaust manifold,
disconnect the lambda sensor wiring plug at
the connector.

19 Remove the camshaft cover as described
in Section 7.

20 Working in the sequence shown,
progressively loosen the cylinder head boits
by half a turn at a time, using a suitable
socket, until all bolts can be unscrewed by
hand (see illustrations).

21 Check that nothing remains connected to
the cylinder head, then lift the head away from
the cylinder block; seek assistance if possible,
as it is a heavy assembly, especially if it is
being removed complete with the manifolds.
Remove the gasket from the top of the block.
Do not discard the gasket yet.

22 If the cylinder head is to be dismantled for
overhaul, refer to Chapter 2C.

Manifold separation

23 Inlet manifold removal and refitting is
described in Chapter 4A or B as applicable.

10.15b ... then lift off the plate . ..

10.15¢ ... and remove the three exhaust
manifold-to-downpipe nuts

.16 Romovommsoq.rhg
bolt (arrowed)
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6 10

8 2

30.20a Cylinder head bolt LOOSENING
sequence

Ptograssively slacken and remove the
' st manifold retaining nuts. Lift the
manifold away from the cylinder head, and
geover the gaskets.
Elsure that the mating surfaces are
oiy clean, then refit the exhaust
, using new gaskets. Tighten the
. nuis to the specified torque.
aration for refitting
'ﬂnrmﬂng faces of the cylinder head and
y block/crankcase must be perfectly
@ before refitting the head. Use a hard
B¢ or wood scraper to remove all traces of
kst and carbon; also clean the piston
. Take particular care during the
g operations, as aluminium alloy is
damaged. Also, make sure that the
is not allowed to enter the oil and
‘passages - this is particularly important
he lubrication system, as carbon could
the oil supply to the engine's
ponents. Using adhesive tape and paper,
lho wa!or oil and bolt holes in the
block/crankcase.
M the mating surfaces of the cyfinder
t/crankcase and the cylinder head for
deep scratches and other damage. If

(B)

10.20b Loosen the boits by half a turn at a
time, using a suitable splined adapter

slight, they may be removed carefully with a
file, but if excessive, machining may be the
only alternative to renewal.

28 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.

29 Check the condition of the cylinder head
bolts, and particularly their threads, whenever
they are removed. Wash the bolts in suitable
solvent, and wipe them dry. Check each for
any sign of visible wear or damage, renewing
any bolt if necessary. Measure the length of
each bolt, to check for stretching (although
this is not a conciusive test, if all boits have
stretched by the same amount). VW do not
actually specify that the bolts must be
renewed, however, it is strongly
recommended that the bolts should be
renewed as a complete set whenever they are
disturbed.

30 Ciean out the cylinder head bolt drillings
using a suitable tap. If a tap is not avallable,
make a home-made substitute (see Tool Tip).
31 On all the engines covered in this
Chapter, it is possible for the piston crowns to
strike and damage the valve heads, if the
camshaft is rotated with the timing belt
romoved and the crankshaft set to TDC. For
this reason, the crankshaft must be set to a
position other than TDC on No 1 cylinder,
before the cylinder head is refitted. Set the
crankshaft to TDC on No 1 cylinder, using the
information In Section 2, then turn the
crankshaft back by a few degrees, away from
the TDC position. If preferred, for maximum

10.32 Ensure that the gasket part number
and TOP markings are face up

safety, the pistons can be positioned halfway
down their bores, with No 1 piston on its
upstroke - ie 90° before TDC.

Refitting

32 Check that the new gasket is the same
type as the one which was removed. Lay the
new head gasket on the cylinder block,
ensuring that the manufacturer’'s TOP and
part number markings are face up (see
illustration). Do not handle the gasket
excessively before it is fitted, or it may
become damaged.

PNy Because no  locating
dowels are fitted, it may
align the head on the block

when refitting. To overcome this, two

of the old cylinder head bolts can be
modified to act as locating dowels.

Cut the heads off two of the bolls,

and then cut a slot in the top of the

bolt, so that a flat-bladed screwdriver
may be used to unscrow the bolts
from the block once the head is
placed over them. Screw the two
dowels into place either end of the
head, then lower the head into
pocidonommun Fit two or more of |.
the new head bolts to locate the
head, then unscrew the dowels using
a screwdriver.

33 Before fitting the cylinder head, check that
the camshaft sprocket timing mark is aligned
with the mark on the timing belt inner cover,
as described in Section 2. Try to avoid tuming
the camshaft sprocket as the head is refitted.

34 With the help of an assistant, place the
cylinder head and manifolds centrally on the
cylinder block. Check that the head gasket is
correctly seated before allowing the weight
the full weight of the cylinder head to rest
upon it.

35 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts; use a good-quality high-
meiting point grease.

36 Carefully enter each bolt into its relevant
hole (do not drop them in) and screw in, by
hand only, until finger-tight.

37 Working progressively and in the
sequence shown, tighten the cylinder head
bolts to their Stage 1 torque setting, using a
torque wrench and suitable socket (see
illustrations).

Cast-iron block engines

(all codes except AER and ALL)

38 Working in the given sequence, tighten
the bolts to their Stage 2 torque setting.

39 Now angle-tighten the bolts, in the same
sequence, through the specified Stage 3
angle, using a socket and extension bar. It is
recommended that an angle-measuring
gauge is used during this stage of the
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10.37a Cylinder head bolt TIGHTENING sequence

tightening, to ensure accuracy (see
illustration). If a gauge is not available, use
white paint to make alignment marks between
the bolt head and cylinder head prior to
tightening: the marks can then be used to
check that the bolt has been rotated through
the correct angle during tightening. Repeat
the exercise for the Stage 4 setting.

Aluminium block engines
(codes AER and ALL)

40 The bolts should now be angle-tightened, in
the same sequence, 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. If a gauge is
not availabile, use white paint to make alignment
marks between the bolt head and cylinder head
prior to tightening; the marks can then be used
to check that the boit has been rotated through
the comrect angle during tightening. Repeat the
exercise for the Stage 3 setting.

All engines

41 Refit the camshaft cover (see Section 7).
42 If removed, refit the distributor compo-
nents as described in Chapter 58.

43 Refit the hose securing clip for the coolant
pump supply pipe-to-thermostat housing
connection.

10.39 Use an angle gauge to ensure

accuracy when angle-tightening the
cylinder head bolts

44 Where applicable, reconnect the lambda

45 Reconnect the inlet manifold heater,

where applicable.

46 Reconnect the accelerator cable, and

adjust if necessary, as described in Chapter 4A

or B.

47 Fit the dipstick tube back onto the head,

and tighten the securing bolt.

48 Reconnect the exhaust front pipe to the

manifold, using a new gasket - refer to

Chapter 4D.

49 Refer to Section 2 and follow the

procedure for setting the engine to TDC on No

1 cylinder with the timing belt removed.

50 Support the engine, then disconnect the

right-hand engine mounting and lower the

engine down slightly. Referring to Section 4,

refit the timing beit and outer covers, and the

crankshaft pulley.

51 The engine can now be raised back into

position, and the right-hand engine mounting

refitted as described in Section 4.

52 Refit and tension the auxiliary drivebelt as

described in Section 6.

53 The remainder of the refitting sequenceis a

reversal of the removal procedure, as follows:

a) Reconnect the fuel hoses, coolant hoses,

brake servo vacuum hose and charcoal
canister hose.

11.6 Press down on the tappet, until it
contacts the top of the valve stem

b) Reconnect the infector wiring, road speed
sensor, ignition coil earth strap and the
other earth wires, then the main engine
wiring hamess conneclor plug(s).

¢) Refit the air cleaner housing as described
in Chapter 4A or B.

d) Refill the cooling system as described in
Chapter 1A, and check the oil level as
described in Weekly checks.

@) Restore the battery connection,

Warning: After fitting hydraulic

11 Hydraulic tappets -
tappets, wait a minimum of 30

A minutes (or preferably, leave

overnight) before starting the engine, to
allow the tappets time to settle, otherwise
the pistons may strike the valve heads.

1 The hydraulic tappets are self-adjusting,
and require no attention whiist in service.

2 If the hydraulic tappets become excessively
noisy, their operation can be checked as
described below.

3 Run the engine until it reaches its normal
operating temperature. Increase the engine
speed to around 2500 rpm (fast idle) for about
2 minutes, then switch off the engine. Refer 1o
Section 7 and remove the camshaft cover.

4 Rotate the camshaft by turning the
crankshaft with a socket and wrench, until the
first cam lobe over No 1 cylinder is pointing
upwards.

5 Using a feeler blade, measure the clearance
between the base of the cam lobe and the top
of the tappet. If the clearance is greater than
0.2mm, then the tappet is defective and must
be renewed.

6 If the clearance is less than 0.2 mm, press
down on the top of the tappet, until it is felt to
contact the top of the valve stem, Use a
wooden or plastic implement that will not
damage the surface of the tappet (see
illustration).

1




Petrol engine in-car repair procedures 2Ae17

the tappet travels more than 0.2 mm
@ making contact, then it is defective and
be renewed.

raulic tappet removal and refitting is
scribed as part of the cylinder head
erhaul sequence - see Chapter 2C for

| Bamove the manual transmission and

shich as described in Chapter 7A and

-y 6.

: l.odtmeﬂywheellnposntionusingahome

ade jocking tool, fabricated from a piece of

scrap metal (see illustration). Bolt it to one of
w\smmionboilhousmg mounting holes.

Mark the position of the fiywheel with respect

k Inaankshaﬂusmgadabofpalnt.

3 Siacken and withdraw the fiywheel

ting bolts, then lift off the flywheel.

: Get an assistant to help, as the

l is extremely heavy.

& If the flywheel's clutch mating surface is
seply scored, cracked or otherwise
@amaged, the flywheel must be renewed.
er, it may be possible to have it
ce-ground; seek the advice of a VAG
g=aler or engine reconditioning specialist.
'8 ¥ the ring gear is badly wom or has missing
sth, the flywheel must be renewed.

12.7 Apply locking fluid to the new
fiywheel bolts, if necessary

7 If the new flywheel retaining bolts are not
supplied with their threads already pre-coated,
apply a suitable thread-locking compound to
the threads of each bolt (see illustration).
8 Offer up the flywheel to the crankshaft,
using the alignment marks made during
removal, and fit the new retaining bolts.
9 Lock the flywheel using the method
employed on dismantling, and tighten the
retaining bolts to the specified torque (see
illustration).
10 Refit the clutch as described in Chapter 6.
Remove the locking tool, and refit the
transmission as described in Chapter 7A.

Driveplate
Removal

11 Remove the automatic transmission as
described in Chapter 78.

12 Lock the driveplate in position by bolting a
piece of scrap metal between the driveplate
and one of the transmission bellhousing
mounting holes. Mark the position of the
driveplate with respect to the crankshaft using
a dab of paint.

13 Slacken and withdraw the driveplate
mounting bolts, then lift off the driveplate.
Recover the packing plate and the shim
(where applicable).

Refitting

14 Refitting is a reversal of removal, using the
alignment marks made during removal. Fit
new mounting bolts and tighten them to the
specified torque. Remove the locking tool,
and refit the transmission as described in

Chapter 7B.

18.7 Engino right-hand mounting

129 Tighten the flywheel bolts to the
specified torque

13 Engine/transmission

inspechona;adrenewal N

Inspection

1 If improved access is required, raise the
front of the car and support it securely on axie
stands.

2 Check the mounting rubbers to see if they
are cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting'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 engine/transmission back and
forth, or from side to side, while you watch the
mounting. While some free play is to be
expected even from new components,
excessive wear should be obvious. If excessive
free play is found, check first that the fasteners
are correctly secured, then renew any womn
components as described below.

Renewal

Engine right-hand mounting

5 Disconnect the battery negative lead, and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code nurnber before
disconnecling the battery. Refer to your VW
dealer if in doubt.

6 Support the weight of the engine from
above using a hoist or lifting beam, or support
it from below using a securely-located trolley
jack and suitable block of wood underneath
the sump. Do not jack directly under the sump
without using a block of wood, or the sump
may be damaged.

7 With the engine supported from above or
below, slacken and withdraw the upper bolts,
and separate the engine mounting (see
illustration).

8 The remaining bolts can now be removed,
and the lower part of the mounting removed
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9 Refitting is a reversal of removal, noting the

following points (see illustration):

a) Use new bolts, and apply a little oil to
their threads before fitting.

b) Tighten all bolts to the specified torque.

¢) Note that the tightening torque for the
upper and lower bolts is different.

Transmission left-hand mounting

10 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the
note in paragraph 5.
11 Support the weight of the
engine/transmission from above using a hoist
or lifting beam, or support it from below using
a securely-located trolley jack and suitable
block of wood underneath the bellhousing.
Position the jack head directly undemeath the
engine/bellhousing mating surface. Do not
jack directly under the sump without using a
block of wood, or the sump may be damaged.
12 With the engine/transmission supported
from above or below, loosen and withdraw the
central through-bolt from the mounting on the
transmission.
13 Unbolt the mounting block from the inner
wing, and remove it from the engine bay. Note
that two of the bolts may be hidden under the
wiring harmess plastic guide, which is secured
A by two screws (see illustrations).
13.9 Engine/transmission mounting details - for tightening torques (A, B, C, etc), ;:ugmmm"mm“"gbf“"“ bl
see Specifications

15 Refitting is a reversal of removal, noting

H B

1 Engine right-hand 2 Engine right-hand 3 Transmission left-hand the following points (refer to illustration 13.9):
mounting (manual mounting (automatic mounting a) Use new bolts, and apply a little oil to
transmission models) transmission models) 4 Engine/transmission rear their threads before fitting.

b) Tighten all bolts to the specified lorque.
Engine/transmission rear mounting

16 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the
note in paragraph 5.
17 Support the weight of the engine/
transmission from above using a hoist or
lifting beam, or support it from below using &
securely-located trolley jack and suitable
block of wood underneath the bellhousing.
Position the jack head directly underneath the
engine/bellhousing mating surface. Do not
jack directly under the sump without using a
13.13a Two of the transmission left-hand =~ block of wood, or the sump may be damaged.
mounting bolts are hidden under the wiring  13.13b ... which can be unscrewed and 18 With the engine/transmission supported
hamess plastic guide . . . removed from above or below, slacken the nut and

- e A

E 13.13d ... and separate the mounting 13.18 Engine/transmission rear mounting

13.13¢ With the weight of the
securely
unscrew the bolts (arrowed). . .
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wthdraw the through-boit from the mounting

2n the transmission (see illustration).

%% Bemove the three bolts from the

subframe, and withdraw the mounting from

wnder the car.

20 Refitting is a reversal of removal, noting

=e following points (refer to lllustration

*3.9):

2 Use new bolts, and apply a little oil to
their threads before fitting.

&) Tighten all boits to the specified torque.

&) When tightening the through-bolit, hold
the bolt and tighten the nut onto it.

1 Park the vehicle on a level surface, apply
e handbrake and chock the rear wheeils.
' 2 Raise the front of the vehicle, and rest it
sacurely on axle stands or wheel ramps; refer
% Jacking and vehicle support.
3 Disconnect the battery negative lead, and
~ position it away from the terminal. Note: /f the
wahicle has a security-coded radio, check that
you have a copy of the code number before
gisconnecting the battery. Refer to your VW
gealer if in doubt.
4 Refer to Chapter 1A and drain the engine
ol.
S Where applicable, release the fasteners and
‘remove the auxiliary drivebeilt cover and the
cable guide from the sump.
8 Disconnect the exhaust system downpipe
#om the exhaust manifold, as described in
‘Chapter 4D. By releasing the exhaust system
#om its mountings, it should be possible to
lower the system sufficiently to gain clearance
1 lower the sump.
7 Refer to Chapter 8 and disconnect the
. nght-hand driveshaft from the transmission

output flange.

8 Working around the outside of the sump,
progressively slacken and withdraw the sump
retaining boits (see illustration).

9 Break the joint by striking the sump with the
palm of your hand, then lower the sump and
withdraw it from undemeath the vehicle.

40 While the sump is removed, take the
opportunity to check the oil pump pick-
up/strainer for signs of clogging or
disintegration. If necessary, remove the pump
as described in Section 15, and clean or
renew the strainer.

Refitting

11 Clean all traces of sealant or old gasket,
8s applicable, from the mating surfaces of the
cylinder block/crankcase and sump, then use
a clean rag to wipe out the sump.

Engine codes ADX, AEA and AEV

12 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean

and dry, then apply a thin coating of suitable
sealant to the sump and crankcase mating
surfaces.

13 Lay a new sump gasket in position on the
sump mating surface, then offer up the sump
and refit the retaining bolts. Tighten the nuts
and bolts evenly and progressively to the
specified torque.

All engines except codes ADX, AEA
and AEV

14 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean
and dry, then apply a 2 to 3 mm bead of
suitable silicone sealant to the sump mating
surface. Run the bead of sealant around the
inside of the bolt holes.
Warning: Take care not to apply
excessive amounts of sealant, in
the hope of obtaining a better
- if too much Is applied, the
excess may enter the sump and then block
the oil pump strainer, causing oil starvation.
15 The sump should be offered into position
immediately, and the retaining bolts tightened
hand-tight initially.

Mounting bolts

Guide rail (not fitted to all models)
Guide rail bolts

Drive chain

DDA WN ~

1 Removing the sump bolts (seen with
engine removed and inverted, for clarity)

16 Progressively tighten the sump bolts to
the specified torque. Refer to the sealant
manufacturer's advice on the length of time
required for the sealant to set. Typically, it is
advisable to wait for several hours before
filling the engine with oil. If the car is to be left
for some time with no oil in the sump, ensure
that the battery remains disconnected, so that
no attempt is made to start the engine.

All engines

17 Refit the driveshaft as described in
Chapter 8, and the exhaust downpipe as
described in Chapter 4D,

18 Where applicable, refit the auxiliary drive-
beit cover and the cable guide to the sump.
19 Lower the car to the ground, then refer to
Chapter 1A and refill the engine with the
specified grade and quantity of oil.

20 Restore the battery connection, then run
the engine and check for leaks.

15 Oil pump and pickup - %
and refting. X
Removal

1 Refer to Section 14 and remove the sumg
from the crankcase.

2 With reference to Section 9, remove the
front (timing beit end) crankshaft oil seal and
housing.

3 Slacken and remove the bolts securing the
oll pump to the timing belt end of the
crankcase (see illustration).

4 Remove the bolts securing the oil pump
pickup to the crankcase bracket.

5 Disengage the pump sprocket from the
drive chain, and remove the oil pump and
pickup from the engine.

Inspection

6 Remove the screws from the mating flange,
and lift off the pickup tube and oil pump
cover. Recover the O-ring seal, where fitted,

7 Clean the pump thoroughly, and inspect the
gear teeth for signs of damage or wear.

8 Where applicable, check the condition of
the oll pump drive chain; if the links appear
excessively worn or are particularly loose,
renew the chain.
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15.9 Checking oil pump backlash

9 Check the pump backlash by inserting a
feeler blade between the meshed gear teeth;
rotate the gears against each other slightly, to
give the maximum clearance (see illustration).
Compare the measurement with the limit
quoted in Specifications.

10 Check the pump axial clearance as
follows. Lay an engineer's straight edge
across the oil pump casing, then using a
feeler blade, measure the clearance between
the straight edge and the pump gears (see
illustration). Compare the measurement with
the limit quoted in Specifications.

11 If either measurement is outside of the
specified limit, this indicates that the pump is
wom and must be renewed.

Refitting

12 Reassembie the ol pickup to the oll pump,
using a new O-ring seal, where applicable.
Tighten the retaining boits securely.

16.3a Unscrew and remove the nuts and

15.10 Checking oll pump axial clearance

13 Offer up the oil pump to the end of the
crankcase. Fit the drive chain over the oil
pump sprocket, then engage it with the
crankshaft sprocket.

14 Fit the pump mounting bolts to the timing
belt end of the engine, and hand-tighten
them.

15 Tension the drive chain by applying finger
pressure to it at a point midway between the
two sprockets. Adjust the position of the
pump on its mountings until the tension is as
given in the Specifications (see illustration).
On completion, tighten the mounting bolts to
the specified torque.

16 Fit and tighten the fixings for the pickup
tube to crankcase bracket.

17 With reference to Section 9, refit the
crankshaft oil seal housing, using a new
gasket and oil seal.

18 Reler to Section 14 and refit the sump.

16.3b ... unclip the expansion tank hose
from the cover (arrowed)

15.15 Tensioning the oil pump drive chain
For deflection (a), see Specifications

16 Engine top cover

(engine codes AER and ALL)
- removal and refitting
Removal

1 On 1.0 litre aluminium-block engines, a
large plastic cover is fitted between the
camshaft cover and the air cleaner top cover,
secured by three nuts.

2 Using a flat-bladed screwdriver, prise out
the blanking plugs fitted over the three nuts
(see illustrations).

3 Unscrew and remove the nuls and recoves
the washers (where fitted). Unclip the
expansion tank hose from the cover, and lift the
cover away from the engine (see illustrations).

Refitting
4 Refitting is a reversal of removal.

16.3¢ ... and lift off the top cover
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ary drivebelt - removal, refitting and tensioning ............ 6 Engineoillevel-check .........concniivunens See Weekly checks

aft - removal and overhaul .. .. .. R See Chapter 2C  Flywheel - removal, inspectionand refitting ................... 13
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- 1896 cc, mechanical injection, 47 kW ........cciiiiiiiniiiinn AEF
1896 cc, electronic direct injection, 47 kW .. ...........0vvuunnn AGD
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e T e A G S e e A R 0.20 mm (wear limit)
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2Be2 Diesel engine in-car repair procedures

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

Idier roller bolt (not engine COJO AEF) .........coiveivnennrrnnen
Injection pump mounting NUIS/DORS . . .. ..covpearenarinassnranes
lniocﬂonpumpsprockabom{mmm .................
Injection pump sprocket nut (all otherengines) .........c.coeeneas

Ibf ft
18

15
15
18

18
18

8

N8aY8

37
37
18

18
37
37

15

18
18

18
11
18
18
18
41
18

18
18

18
18
18
18

15
15

15

et~




Diesel engine in-car repair procedures 2Be3

Chaplar 2 is divided into three parts; A, B
‘and C. Repair operations that can be caried
out with the engine in the vehicle are
‘gdescribed in Parts A (petrol engines) and B
{diesel engines). Part C covers the removal of
the engine/ transmission as a unit and
describes the engine dismantling and
‘overhaul procedures.

In Parts A and B, the assumption is made
- that the engine is Installed in the vehicle, with
ail ancillaries connected. If the engine has
been removed for overhaul, the preliminary
. dismantling information which precedes each
‘operation may be ignored.

- Access to the engine bay can be improved
~ by removing the bonnet and the front lock
carrier assembly; these procedures are
described in Chapter 11 and Chapter 2C,
- Section 2 respectively.

Engine description

Throughout this Chapter, engines are
identified and referred to by manufacturer's
* code letters, rather than capacity. A listing of
- all engines covered, together with their code
letters, is given in the Specifications at the
' start of this Chapter,
The engines are water-cooled, single
- overhead camshaft, in-line four cylinder units
with cast-iron cylinder blocks and aluminium-
alloy cylinder heads. All are mounted
transversely at the front of the vehicle, with

the transmission bolted to the left-hand side
- of the engine.

The cylinder head carries the camshaft,
which is driven by a toothed timing beit. It also
houses the inlet and exhaust valves, which are
closed by single springs, and which run in
guides pressed into the cylinder head. The

- camshaft actuates the valves directly via
‘hydraulic tappets, mounted in the cylinder
nead. The cylinder head contains integral
~oilways which supply and lubricate the

2.2a Remove the rubber bung from the
transmission bellhousing (arrowed). . .

On engine code AEF (indirect injection
engine), the cylinder head incorporates
renewable swirl chambers. On all other
engines (direct injection), the piston crowns
are shaped to form combustion chambers.

The crankshaft s supported by five main
bearings, and endfloat is controlled by a
thrust bearing fitted between cylinders No 2
and 3.

All diesel engines are fitted with a timing
beit-driven intermediate shaft, which provides
drive for the brake servo vacuum pump and
the oil pump.

Engine coolant is circulated by a pump,
driven by the auxiliary drivebelt. For details of
the cooling system, refer to Chapter 3.

Lubricant is circulated under pressure by a
pump, driven by the intermediate shaft. Oil is
drawn from the sump through a strainer, and
then forced through an externally-mounted,
replaceable screw-on filter. From there, it is
distributed to the cylinder head, where it
lubricates the camshaft journals and hydraulic
tappets, and also to the crankcase, where it
lubricates the main bearings, connecting rod
big- and small-ends, gudgeon pins and
cylinder bores, Oll jets are fitted to the base of
each cylinder - these spray oil onto the
underside of the pistons, to improve cooling.
An oil cooler, supplied with engine coolant,
reduces the temperature of the ol before it re-
enters the engine.

Repairs ble with the engine
Instaﬂefﬁm vehicle e

The following operations can be performed
without removing the engine:

a) Auxiliary drivebelt - removal and refitting.
b) Camshaft - removal and refitting. *

@) Crankshaft sprocket - mmovdand
refitting.

h) Cylinder head - removal and refitting. *

) Engine mountings ~ inspection and
renewal.

) fnmo&ammwm-mm.
k) Oil pump and pickup assembly - removal
and refitting.

) Sump - removal and refitting.
m) Timing belt, sprockets and cover -
removal, inspection and refitting.
*Cylinder head dismantling procedures are in
Chapter 2C, and also contain details of
camshaft and hydraulic tappet removal,
Note: It is possible to remove the pistons and
conneacling rods (after removing the cylinder
head and sump) without removing the engine
from the vehicle. However, this procedure is
not recommended. Work of this nature is more
easily and thoroughly completed with the
engine on the bench - refer to Chapter 2C.

ng TDC
AN

1 Remove the camshaft cover, auxiliary
drivebelt and timing belt outer covers as
described in Sections 7, 6 and 4 respectively.
2 Remove the inspection bung from the
transmission bellhousing. Rotate the
crankshaft clockwise with a wrench and
socket, or a spanner, until the ‘0" mark
machined onto the edge of the fiywheel lines
up with pointer on the bellhousing casting
(see illustrations).

3 To lock the engine in the TDC position, the
camshaft (not the sprocket) and fuel injection
pump sprocket must be secured in a
reference position, using special locking tools.
Improvised tools may be fabricated, but due
to the exact measurements and machining
involved, it is strongly recommended that a kit
of locking tools is either borrowed or hired
from a VW dealer, or purchased from a
reputable tool manufacturer - for example,
Sykes Pickavant produce a kit of camshaft
and fuel injection pump sprocket locking tools
specifically for the range of engines covered
in this Chapter (see illustration).

4 Engage the edge of the locking bar with the
slot in the end of the camshaft (see
illustration).

5 With the locking bar still inserted, turn the
camshaft slightly (by turning the crankshaft
clockwise, as before), so that the locking bar
rocks to one side, allowing one end of the bar
to contact the cylinder head surface. At the

2.3 Engine locking tools
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2.4 Engage the locking bar with the slot in
the camshaft

other side of the locking bar, measure the gap
between the end of the bar and the cylinder
head using a feeler blade.

6 Turn the camshaft back slightly, then pull
out the feeler blade. The idea now Is to level
the locking bar by inserting two feeler blades,
each with a thickness equal to half the
originally measured gap. on either side of the
camshaft between each end of the locking bar
and the cylinder head (see illustration). This
centres the camshaft, and sets the valve
timing in reference condition.

7 Insert the locking pin through the fuel
injection pump sprocket alignment hole, and
thread it into the support bracket behind the
sprocket (see illustration). This locks the fuel
injection pump in a reference condition.

8 The engine is now set to TDC on No 1
cylinder.

3 Cylinder compression test %
Compression test

Note: A compression tester specifically
designed for diesel engines must be used for
this test.

1 When engine performance is down, or if
misfiring occurs, a compression test can
provide diagnostic clues as to the engine's
condition. If the test is performed regularly, it
can give waming of trouble before any other
symptoms become apparent.

2 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved. The tester is
connected to an adapter which screws into
the glow plug or injector hole. It is unlikely to
be worthwhile buying such a tester for
occasional use, but it may be possible to
borrow or hire one - if not, have the test
performed by a garage.

3 Unless specific instructions to the contrary
are supplied with the tester, observe the
following points:

a) The battery must be in a good state of
charge, the air filter must be clean, and
the engine shouid be at normal operating
temperature.

2.6 Camshaft centred and locked using
locking bar and feeler gauges

b) All four injectors (or all four glow plugs)
should be removed before starting the
test. If removing the injectors, also
remove the flame shield washers,
otherwise they may be blown out.

¢) The stop solenold must be disconnected,
fo prevent the engine from running or fuel
from being discharged.

d) On engine code AEF, disconnect the
main engine wiring harmess connector

@) On engine codes except AEF, as well as
disconnecting the stop solenoid,
disconnect the quantily adjuster
connector on the injection pump.

4 There is no need to hold the accelerator
pedal down during the test, because the
diesel engine air inlet is not throttied.

5 VW specify wear limits for compression
pressures - refer to the Specifications. Seek
the advice of a VW dealer or other diesel
specialist if in doubt as to whether a particular
pressure reading is acceptable.

6 The cause of poor compression is less easy
to establish on a diesel engine than on a
petrol one. The effect of introducing oil into
the cylinders (wet testing) is not conclusive,
because there is a risk that the oil will sit in the
swirl chamber or in the recess on the piston
crown, instead of passing to the rings.
However, the following can be used as a
rough guide to diagnosis.

7 All cylinders should produce very similar
pressures; a difference of more than 5 bar
between any two cylinders indicates the
existence of a faull. Note that the
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 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).

8 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 will confirm this.

9 If the compression reading is unusually
high, the cylinder head surfaces, vaives and
pistons are probably coated with carbon

2.7 ln]octionpumplocmm
locking pin (arrowed) - engine code AEF

deposits. If this is the case, the cylinder head
should be removed and decarbonised (refer to
Part C of this Chapter).

Leakdown test

10 A leakdown test measures the rate at
which compressed air fed into the cylinder is
lost. It is an alternative to a compression test,
and in many ways it is better, since the
escaping air provides easy identification of
where pressure loss is occurring (piston rings,
valves or head gasket).

11 The equipment needed for leakdown
testing is unlikely to be available to the home
mechanic. If poor compression is suspected,
have the test performed by a suitably-
equipped garage.

4 Timing belt and outer covers
- removal and refitting

General information

1 The primary function of the toothed
timing belt is to drive the camshaft, but it is
also used 1o drive the fuel injection pump
and intermediate shaft. Should the beit slip
or break in service, the valve timing will be
disturbed, and piston-to-valve contact may
occur, resulting in serious engine damage.
2 For this reason, it is important that the
timing belt is tensioned correctly, and
inspected regularly for signs of wear or
deterioration.

3 Note that the removal of the inner section of
the timing belt cover is described as part of
the camshaft oil seal renewal procedure; see
Section 8.

Removal

4 Before starting work, immobilise the engine
and vehicle as follows:

a) Disconnect the battery negalive lead, and
Note: If the vehicle has a security-coded
radio, check that you have a copy of the
code number before disconnecting the
battery. Refer to your VW dealer if in
doubt

b) mr the fue! cut-off solenoid (see
Chapter 4C).
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4.14a Prise open the spring clips . ..

& Prevent any vehicle movemnent by
applying the handbrake and chocking the
rear wheels. Ensure thal the transmission
is in neutral,
8 Access to the timing belt covers can be
Smproved by removing the air inlet hose from
inner wing and from the inlet manifold
gover - refer to Chapter 4C.
% Remove the noise insulation tray from
the engine.
renew the belt, the engine right-hand
ting and the engine/transmission rear
: g must first be removed. Support the
ght of the engine using an engine hoist
above, or using a securely-located
aulic jack and suitable block of wood
below. Do not jack directly under the
p, or the sump will be damaged.
ikswagen technicians use an engine
port bar which locates in the inner wing

the engine securely supported,
assively loosen the mounting bolts and
smove the engine right-hand mounting and
& engine/transmission rear mounting from
8 vehicle (see Section 14). Also unbolt the
8r part of the right-hand mounting from the
head.
'# Refer to Section 2, and using the engine
:' markings, set the engine to TDC on
No 1 cylinder.
130 With reference to Section 6, remove the
audliary drivebelt.
'#1 The engine must now be lowered slightly,
20 permit removal of the auxiliary drivebeit

92 Slacken and withdraw the boits, and lift
off the coolant pump pulley and the
crankshaft puliey.

13

i | A
4.14b ... and detach the fuel
the timing belt upper cover

from

13 Unscrew and remove the auxiliary
drivebeit tensioner pulley bolt, noting that it
has a left-hand thread (ie it unscrews
clockwise), and remove the drivebelt
tensioner pulley.

14 Release the uppermost part of the timing
beit outer cover by prising open the metal
spring clips. Detach the fuel pipes from the
locating clip, and move them clear of the work
area (see illustrations). Lift the cover away
from the engine.

15 Remove the retaining bolts and clips, and
lift off the timing beit lower cover.

16 On engine code AEF with a two-part fuel
injection pump sprocket, ensure that the
sprocket locking pin is firmly in position (see
Section 2), then loosen the three outer
sprocket securing bolts by half a turn.
Caution: Do not loosen the sprocket centre
nut, as this will alter the fuel injection
pump's basic timing setting.

17 With reference to Section 5, relieve the
tension on the timing belt by slackening the
tensioner mounting nut slightly, allowing the
tensioner o pivot away from the belt.

18 On all engines except code AEF, slacken
and withdraw the bolt and remove the idler
roller from the timing beit inner cover.

19 Examine the timing Dbelt for
manufacturer's markings that indicate the
direction of rotation. If none are present, make
your own using typist’s comrection fiuid or a
dab of paint - do not cut or score the belt in
any way.

Caution: If the belt appears to be in good
condition and can be re-used, it is
essential that it is refitted the same way
around, otherwise accelerated wear will
result, leading to premature failure.

20 Slide the belt off the sprockets, taking
care to avoid twisting or kinking it excessively.
21 Examine the belt for evidence of
contamination by coolant or lubricant. If this is
the case, find the source of the contamination
before progressing any further. Check the beit
for signs of wear or damage, particularly around
the leading edges of the beit teeth. Renew the
belt if its condition is in doubt; the cost of beit
renewal is negligible compared with potential
cost of the engine repairs, should the belt fail in
service. Similarly, If the belt is known to have
covered more than 30 000 miles, it is prudent to

4.24 Releasing the camshaft sprocket
from the taper using a pin punch

renew it regardless of condition, as a
precautionary measure.

22 if the timing belt is not going to be refitted
for some time, it is a wise precaution to hang
a waming label on the steering wheel, to
remind yourself (and others) not to try and
start the engine. You may wish to further
immobilise the engine against being started,
perhaps by taping over the ignition switch.

Refitting

23 Ensure that the crankshaft is still set to TDC
on No 1 cylinder, as described in Section 2.

24 Refer to Section 5 and slacken the
camshaft sprocket bolt by half a tum. Release
the sprocket from the camshaft taper
mounting by carefully tapping it with a pin
punch, inserted through the hole provided in
the timing beit inner cover (see illustration).
25 Loop the timing belt loosely under th
crankshaft sprocket.

Caution: Observe the direction of rotation
markings on the belt.

26 Engage the timing beit teeth with the
crankshaft sprocket, then manoceuvre it into
position over the camshaft and injection
pump sprockets. Ensure the belt teeth seat
correctly on the sprockets. Note: Siight
adjustments to the position of the camshaft
sprocket (and where applicable, injection
pumpm sprocket) may be necessary to achieve

27 Pass the flat side of the beit over the
intermediate shaft pulley and tensioner roller -
avoid bending the belt back on itsell or
twisting it excessively as you do this.

28 On all engines except code AEF, refit the
idler roller to the timing belt inner cover, and
tighten the retaining bolt to the specified
torque.

29 On engine codes AHG, AKU and AGD
with a single-part fuel injection pump
sprocket, remove the locking pin from the fuel
injection pump sprocket (see Section 2).

30 Ensure that the front run of the belt is taut
- le all the slack should be in the section of the
belt that passes over the tensioner roller.

31 Tension the belt by turning Jpe
eccentrically-mounted tensioner clockwise;
two holes are provided in the side of the
tensioner hub for this purpose - a pair of
sturdy right-angled circlip pliers is a suitable
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4.31a Tensioning the timing belt using a
pair of circlip pliers in the beit tensioner

substitute for the correct VW tool. Turn the
tensioner until the notch and the raised
portion are aligned, then tighten the locknut to
the specified torque (see illustrations).

32 At this point, check that the crankshaft is
still set to TDC on No 1 cylinder (see Section

2).

33 Refer to Section 5 and tighten the
camshaft sprocket boit to the specified
torque.

34 On the AEF engine with a two-part fuel
injection pump sprocket, tighten the three
sprocket outer bolts, then remove the
sprocket locking pin.

35 With reference to Section 2, remove the
camshaft locking bar.

36 Using a spanner or wrench and socket on
the crankshaft sprocket bolt, rotate the
crankshaft through two complete revolutions.
Reset the engine to TDC on No 1 cylinder,
with reference to Section 2 and check that the
fuel injection pump sprocket locking pin can
be inserted. Re-check the timing belt tension
and adjust it, if necessary.,

37 Refer to Section 5 and test the operation
of the tensioner.

38 Refit the upper and lower sections of the
timing belt outer cover, securing with the clips
and tightening the retaining bolts securely.

39 Refit the auxiliary drivebelt tensioner
pulley and tighten the bolt to the specified
torque, noting that it has a left-hand thread
(ie it tightens anti-clockwise).

40 Refit the coolant pump pulley, and tighten
the retaining boits to the specified torque.

41 Refit the crankshaft auxiliary belt pulley
and tighten the retaining boits to the specified

recover the washer

‘ o

4.31b Tlmhgbd!

torque, using the method employed during
removal. Note that the offset of the pulley
mounting holes allows only one fitting
position.

42 Working from Section 6, refit and tension
the auxiliary drivebeit.

43 Raise the engine back into a position
where the engine right-hand mounting can be
refitted.

44 Refit the engine right-hand mounting and
the engine/transmission rear mounting using
new bolts, and tighten the bolts to the
specified torque. Lower the hoist or the jack
on completion.

45 Refit the noise insulation tray under the
engine, and reconnect the inlet air hose to the
inlet manifold cover and the connection on the

inner wing.

46 Restore the fuelling system by
reconnecting the fuel cut-off solenoid wiring
(see Chapter 4C).

47 Restore the battery connection.
48 On completion, refer to Chapter 4C and

check the fuel injection pump timing.

5 Timing belt tensioner
ag‘m%val'andgrt:ﬁ.tllng §

1 Before starting work, immobiiise the engine
and vehicle as follows:

a) Disconnect the battery negative lead, and
position the lead away from the terminal.
Note: If the vehicle has a security-coded
radio, check that you have a copy of the
code number before disconnecting the

4.31c Alignment marks on pulley and hub -
engines with semi-automatic tensioner

battery. Refer to your VW dealer if in
doubt.

b) Disconnect the fuel cut-off solenoid (see
Chapter 4C).

¢) Prevent any vehicle movement by
applying the handbrake and chocking the
rear wheels. Ensure that the transmission
is in neutral.

Timing belt tensioner

Removal

2 With reference to the relevant paragraphs
of Sections 2 and 4, set the engine to TDC on
No 1 cylinder, then remove the upper and
lower sections of the timing belt outer cover.
3 Slacken the retaining nut at the hub of the
tensioner roller and allow the assembly to
rotate anti-clockwise, relieving the tension on
the timing belt. Remove the nut and slide the
tensioner off its mounting stud (see
illustrations).

Inspection

4 Wipe the tensioner clean, but do not use
solvents that may contaminate the bearings.
Spin the tensioner pulley on its hub by hand.
Stiff movement or excessive freeplay is an
indication of severe wear; the tensioner is not
a serviceable component, and should be
renewed.

Refitting and testing

5 Slide the tensioner pulley over the mounting
stud, and refit the tensioner retaining nut - do
not fully tighten the nut at this stage.

6 With reference to Section 4, refit and
tension the timing beit.

7 The operation of the tensioner can be
tested as follows. Apply finger pressure to the
timing belt at a point mid-way between the
camshaft and crankshaft sprockets. The
tensioner pulley alignment marks should
move apart as pressure is applied, and then
move back and line up again as the pressuré
is removed (refer to illustration 4.31c). Any
reluctance to return to the correct position
indicates that the tensioner should be
renewed - correct tension is critical to the
operation of the beit, and the importance of
the belt tensioner cannot be overstressed.

8 Referring to Section 4, refit the timing belt
upper and lower covers, the auxiliary drivebelt
pulleys, auxiliary drivebelt, the engine
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mountings, and all other components
mved for access. Reconnect the battery

cnrmhaft timing belt spmckct

40 Referring to Sections 2 and 4, set the
“engine to TDC on No 1 cylinder, then remove
#ha timing belt outer covers. Slacken the
‘sansioner centre nut and allow it to rotate anti-
_chckwise to relieve the tension on the timing
pelt. Carefully slide the timing belt off the
‘camshaft sprocket.
11 The camshaft sprocket must be held
‘stationary whilst its retaining bolt is
‘slackened; if access to the correct VW special
‘$00l Is not possible, a simple home-made tool
may be fabricated using basic materials (see
Tool Tip).
12 Using the home-made tool, brace the
‘camshaft sprocket and slacken and remove
the retaining bolt.
Warning: It is potentially
damaging to allow the camshaft
to turn with the timing beit
removed and the engine set at
ankfwto-vdnconuctmoym
Take care that the camshaft sprocket is
mot turned as it is removed. As a
precaution  against damage, VW
recommend that the crankshaft be turmed
back a foew degrees, away from TDC, while
the camshaft sprocket Is removed/refitted.
The crankshaft may then be turned back to
TDC when the timing belt is to be refitted.
43 Slide the camshaft sprocket from the end
of the camshaft (see illustration). Where
applicable, recover the Woodnuff key from the
siot in the camshaft,
14 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. i
pecessary, refer to Section 8 and renew it.
15 Wipe the sprocket and camshaft mating

Refitting

16 Where applicable, fit the Woodruff key
into the keyway, with the plain surface facing
upwards. Fit the sprocket to the camshaft,
gngaging the slot in the sprocket with the

Woodruff key. Where a key is not used,
ensure the lug in the sprocket hub engages
with recess in the end of the camshaft.

17 Working from Sections 2 and 4, check
that the engine is still set to TDC on No 1
cylinder, then refit and tension the timing belt.
18 Referring to Section 4, refit the timing belt
pulleys, auxiliary drivebelt, the engine
mountings, and all other components
removed for access. Reconnect the battery
negative lead.

19 Restore the fuelling system by
reconnecting the fuel cut-off solenoid wiring.

Crankshaft timing belt sprocket

Removal

20 Referring to Sections 2 and 4, set the
engine to TDC on No 1 cylinder, then remove
the timing beit outer covers. Slacken the
tensioner centre hut and allow it to rotate anti-
clockwise, to relieve the tension on the timing
belt. Carefully slide the timing belt off the
camshaft sprocket.

5.13 Removing the camshaft sprocket

21 The crankshaft sprocket mus! be held
stationary whiist its retaining bolt is slackened.
If access to the correct VW flywheel locking
tool is not available, lock the crankshaft in
position by removing the starter motor, as
described in Chapter 5A, to expose the
fiywheel ring gear. Get an assistant to insert a
stout lever between the ring gear teeth and the
transmission bellhousing whiist the sprocket
retaining bolt is slackened. (Refer also to
Section 12, paragraph 2 of Chapter 2A).

22 Withdraw the bolt and lift off the sprocket.
23 With the sprocket removed, examine the
crankshaft oil seal for signs of leaking. If
necessary, refer to Section 10 and renew it.
24 Wipe the sprocket and crankshaft mating
surfaces clean.

Refitting
25 Offer up the sprocket to the crankshaft,
the lug on the inside of the sprocket
with the recess in the end of the crankshaft.
Qil the threads of a new retaining bolt, then
insert and tighten it to the specified torque
(see illustrations). Note: If preferred, final
tightening of the sprocket bolt may be delayed
until after the timing belt has been refitted -
this will prevent possible engine damage if the
sprocket should tum as the bolt is tightened.
26 Working from Sections 2 and 4, check
that the engine Is still set to TDC on No 1
cylinder, then refit and tension the timing belt.
27 Referring to Section 4, refit the timing beit
upper and lower covers, the auxiliary drivebelt
pulleys, auxiliary drivebelt, the engine
mountings, and all other components
removed for access. Reconnect the battery
negative lead.
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5.31 Brace the intermediate shaft
sprocket, then remove the retaining bolt

28 Restore the fuelling system by
reconnecting the fuel cut-off solenoid wiring.

Intermediate shaft sprocket

Removal

29 With reference to Sections 2 and 4,
remove the timing belt covers and set the
engine to TDC on No 1 cylinder. Slacken the
tensioner centre nut and rotate it anti-
clockwise to relieve the tension on the timing
belt. Carefully slide the timing belt off the
camshaft sprocket.

30 The intermediate shaft sprocket must be
held stationary whilst its retaining bolt is
slackened; if access to the correct VW special
tool is not possible, a simple home-made tool
may be fabricated using basic materials as
described in the camshaft sprocket removal
sub-Section.

31 Using a sockel and extension bar, brace
the intermediate shaft sprocket (see
illustration), Slacken and remove the retaining
boit, and slide the sprocket from the end of the
intermediate shaft. Where applicable, recover
the Woodruff key from the keyway.

32 With the sprocket removed, examine the
intermediate shaft oil seal for signs of leaking.
if necessary, refer to Section 9 and renew it.

6.8 Rotate the auxiliary drivebelt tensioner
pulley anti-clockwise to relieve the tension

on the belt
1 Crankshaftpulley 5 Power steering
2 Auxiliary drivebelt pump pulley
3 Tensioner pulley 6 Coolant pump

4 Alternator pulley pulley

33 Wipe the sprocket and shaft mating
surfaces clean.

Refitting

34 Where applicable, fit the Woodruff key
into the keyway, with the plain surface facing
upwards. Offer up the sprocket to the
intermediate shaft, engaging the slot in the
sprocket with the Woodruff key.,

35 Tighten the sprocket retaining bolt to the
specified torque; hold the sprocket using the
method employed during removal.

36 With reference to Section 2, check that
the engine is still set to TDC on No 1 cylinder.
Working from Section 4, refit and tension the
timing belt.

37 Referring to Section 4, refit the timing belt
upper and lower covers, the auxiliary drivebelt
pulleys, auxiliary drivebelt, the engine
mountings, and all other components
removed for access. Reconnect the battery
negative lead.

38 Restore the fuelling system by
reconnecting the fuel cut-off solenoid wiring.

Fuel injection pump sprocket
39 Refer to Chapter 4C.

General information

1 Depending on the vehicle specification, the
auxiliary drivebelt, which is driven from a
pulley mounted on the crankshaft, will provide
drive for the alternator, power steering pump,
coolant pump and (on vehicles with air
conditioning), the refrigerant compressor.

2 The ribbed auxiliary belt is usually fitted
with an automatic tensioning device.
Otherwise, the belt is tensioned by the
alternator mountings, which have an in-built

tensioning spring.

3 On refitting, the auxiliary belt must be
tensioned correctly, to ensure correct
operation under all conditions, and for
prolonged service life.

Removal

4 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.
Loosen the right-hand front wheel bolts.

5 Raise the front of the car, rest it securely on
axle stands and remove the right-hand front
roadwheel.

6 Where applicable, remove the fasteners,
and lower the wheel arch liner and/or noise
insulation tray for access to the drivebelt.
Some models may have a cover fitted over
the drivebelt - if so, release the fasteners and
remove it. To improve access still further, refer
to Chapter 4C and remove the air cleaner
housing.

7 Examine the ribbed belt for manufacturer’s
markings, indicating the direction of rotation.

if none are present, make some using typist’s
correction fluid or a dab of paint - do not cut
or score the belt in any way.

Models with automatic tensioner

8 Fit an open-ended 15 mm spanner (or an
adjustable spanner) to the tensioner lever, and
rotate the tensioner pulley anti-clockwise,
against its spring tension (see illustration).
Models without automatic tensioner

9 Slacken the alternator upper and lower
mounting bolts by between one and two
tums.

10 Push the alternator down to its stop
against the spring tension, so that it rotates
around its uppermost mounting.

All models

11 Pull the beit off the altemator puliey, then
release it from the remaining pulleys.

Refitting and tensioning

Caution: Observe the manufacturer's
direction of rotation markings on the belt,
when refitting.

12 Pass the ribbed belt underneath the
crankshaft pulley, ensuring that the ribs seat
in the channels on the surface of the pulley.

Models with automatic tensioner

13 Fit an open-ended 15 mm spanner (or an
adjustable spanner) to the tensioner lever, and
rotate the tensioner pulley anti-clockwise,
against its spring tension.

14 Pass the flat side of the belt underneath
the tensioner roller, then fit it over the pulleys.
Ensure that the beit ribs engage comrectly with
the pulley grooves.

15 Release the spanner and allow the
tensioner roller to bear against the flat side of
the belt.

Models without automatic tensioner

16 Repeatedly push the alternator down to
its stop against the spring tension, so that it
rotates around its uppermost mounting, and
check that it moves back freely when
released. If necessary, slacken the alternator
mounting bolts by a further half a tum.

17 Keep the alternator pushed down against
its stop, pass the beit over the alternator
pulley, then release the altemator and allow it
to tension the beit.

18 Start the engine and allow it to idle for
about 10 seconds, leaving the alternator
mounting bolts slackened.

19 Switch the engine off, then tighten first the
lower, then the upper alternator mounting
bolts to the specified torque.

All models

20 Refit the drivebeit cover, wheel arch liner,
noise insulation tray, and air cleaner housing,
as i X

21 Refit the right-hand front roadwheel and
lower the car to the ground. Tighten the
roadwheel bolts to the specified torque. See
Chapter 1B.
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[¥ Disconnect the crankcase breather pipe
{#om the camshaft cover. If the sealing
;'ummet is damaged, obtain a new one for

Prise off lhe cover caps, then slacken and
{semove the three camshaft cover retaining
{muts - recover the washers and seals, noting
[ #heir fitted positions. If any of the washers are
@amaged, new ones should be obtained for
{3 Lift the cover away from the cylinder head;
{¥ it sticks, do not attempt to lever it off -
[isstead free it by working around the cover
{and tapping it lightly with a soft-faced mallet.
{& Recover the camshaft cover gasket.
hpocl the gasket carefully, and renew itif
K or deterioration is evident.

I8 Clean the mating surfaces of the cylinder

[head and camshaft cover thoroughly,

{semoving all traces of oil and old gasket - take

{zare to avoid damaging the surfaces as you

{ido this.

|Refitting

' Refit the camshaft cover by following the

[semoval procedure in reverse, noting the

{following points:

@) Ensure that the gaskel is comrectly sealed
on the cylinder head - the projections on

the gasket should locate into the holes

providod in the cylinder head mating

qh':'naxalhal!hesaeﬁngcormmswm
place on the three camshaft cover studs.

¢} Take care (o avold displacing the gasket
as the camshaft cover is lowered into

position.

&) Fit the washers and seals in the order
noted on removal, then fit and tighten the
camshaft cover retaining nuts to the
specified torque. Fit the cover caps over
the nuts.

‘8) Refit the crankcase breather pipe to the
camshaft cover, using a new sealing
grommet If necessary.

11 Refer to Section 6 and remove the auxiliary
[drivebelt.

{2 With reference to Sections 2, 4 and 5 of this
Chapter, remove the auxiliary belt pulleys and
timing belt upper cover. Set the engine to
TODC on No 1 cylinder and remove the timing
belt, timing belt tensioner, and the camshaft
‘and fuel injection pump sprockets.

3 After removing the retaining bolts, lift the
timing belt inner cover away from the engine.

8.4 Remove the camshaft bearing cap and
slide off the oil seal

4 Working from the relevant Section of
Chapter 2C, carry out the following:
a) Unbolt the camshaft No 1 bearing cap,
and shide off the old camshaft oil seal (see
il ¥
b) Lubricate the surface of a new camshaft
ofl seal with clean engine oll, and fit it over
the end of the camshaft.
¢) Apply a suitable sealant to the mating
surface of the bearing cap, then refit it
and tighten its mounting nuts
to the specified torque.
5 With reference to Sections 2, 4and50¢this
Chapter, refit the timing belt inner cover, beilt
tensioner and timing sprockets, then refit and
tension the timing belt. On completion, refit
the timing belt outer covers and all other
components removed for access.
6 With reference to Section 6, refit and
tension the auxiliary drivebeit.
§

AN

1 Refer to Section 6 and remove the auxiliary
drivebelt.

2 With reference to Sections 2, 4 and 5 of this
Chapter, remove the auxiliary beit pulleys and
timing belt upper cover. Set the engine to
TDC on No 1 cylinder and remove the timing
belt, timing belt tensioner and the
intermediate shaft sprocket.

3 With reference to Chapter 2C, remove the
intermediate shaft flange, and renew the shaft
and flange oil seals.

9 Intermediate shaft oil seal -
renewal

10.4 Removing the crankshaft front oll
seal using self-tapping screws

4 With reference to Sections 2, 4 and 5 of this
Chapter, refit the timing belt tensioner and
intermediate shaft sprocket, then refit and
tension the timing belt. On completion, refit
the timing belt outer covers and all other

components removed for access.
5 With reference to Section 6, refit and
10 Crankshaft oil seals - §
renewal &

Crankshaft front oil seal

1 Refer to Chapter 1B and drain the engine oil.
2 Refer to Section 6 and remove the auxiliary
drivebelt,

3 With reference to Sections 2, 4 and 5 of this
Chapter, remove the auxiliary belt pulleys,
timing belt outer covers, timing belt and
crankshaft sprocket.

4 Drill two small holes into the existing oil
seal, diagonally opposite each other. Take
great care to avoid drilling through into the
seal housing or crankshaft sealing surface.
Thread two self-tapping screws into the holes,
and using two pairs of pliers, pull on the
heads of the screws to extract the oil seal
(see illustration).

5 Clean out the seal housing and sealing

- surface of the crankshaft by wiping it with a

lint-free cloth - avold using solvents that may
enter the crankcase and affect component
lubrication. Remove any swarf or burrs that
could cause the seal to leak.
6 Smear the lip of the new oil seal with clean
engine oil, and position it over the housing.
7 Using a hammer and a socket of suitable
diameter, drive the seal squarely into its
housing. Note: Select a socket that bears only
on the hard outer surface of the seal, not the
inner lip, which can easily be damaged.
8 With reference to Sections 2, 4 and 5 of this
Chapter, refit the crankshaft sprocket, then
refit and tension the timing beit. On
completion, refit the timing belt outer covers,
auxiliary drivebelt pulleys, and all other
components removed for access.
9 The remainder of the refitting procedure is a
reversal of removal, as follows:

a) With reference to Section 6, refit and

tension the auxiliary drivebell.
b) Refer to Chapter 1B and refill the engine
with the correct grade and quantity of ofl.

Crankshaft front oil seal housing
- gasket renewal

10 Proceed as described in paragraphs 1to 3
above, then refer to Section 15 and remove
the sump.

11 Progressively slacken and then remove
the oil seal housing retaining bolts.

12 Lift the housing away from the cylinder
block, together with the crankshaft oil seal,
using a twisting motion to ease the seal along
the shaft.
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10.14 Prise the old oil seal from the

housing
13 Recover the old gasket from the seal
housing on the cylinder block. If it has

disintegrated, scrape the remains off with a
trimming knife blade. Take care to avoid
damaging the mating surfaces.

14 If necessary, prise the old oil seal from the
housing using a stout screwdriver (see
illustration)

15 Wipe the oil seal housing clean, and
check it visually for signs of distortion or
cracking. Lay the housing on a work surface,
with the mating surface face down. If
removed, press in a new oil seal, using a
block of wood as a press to ensure that the
seal enters the housing squarely.

16 Smear the crankcase mating surface with
suitable multi-purpose sealant, and lay the
new gasket in position (see lllustration).

17 Pad the end of the crankshaft with a layer
of PVC tape; this will protect the oil seal as it

is being fitted.

10.31 Locate the new crankshaft rear oil
seal housing gasket in position

10.32 A protective plastic cap is supplied
with genuine VW crankshaft oil seal housings

10.16 Locate the new crankshaft front oil
seal housing gasket in position

18 Lubricate the inner lip of the crankshaft oil
seal with clean engine oll, then offer up the
seal and its housing to the end of the
crankshaft (see illustration). Ease the seal
along the shaft using a twisting motion, until
the housing is flush with the crankcase.

19 Insert the bolts and tighten them to the
specified torque.

Caution: The housing is light alloy, and
may be distorted if the bolts are not

tightened progressively.

20 Refer to Section 15 and refit the sump.

21 With reference to Sections 2, 4 and 5 of

this Chapter, refit the crankshaft timing belt

sprocket, then refit and tension the timing

belt. On completion, refit the timing beit outer

covers, auxiliary drivebelt pulleys, and all

other components removed for access.

22 The remainder of the refitting procedure is

a reversal of removal, as follows:

a) With reference to Section 6, refit and
tension the auxiliary drivebelt.

b) Refer to Chapter 18 and refill the engine
with the correct grade and quantity of oll.

Crankshaft rear oil seal
(flywheel end)

23 Proceed as described in paragraphs 1 to
3 above, then refer to Section 15 and remove
the sump.

24 Refer to Chapter 7A and remove the
transmission from the engine.

25 Refer to Section 13 of this Chapter and
remove the flywheel; refer to Chapter 6 and
remove the clutch friction plate and pressure
plate.

10.33 Fitting the crankshaft rear oil seal
housing

10.18 Offer up the seal and its housing to
the end of the crankshaft

26 Where applicable, remove the retaining
bolts and lift the intermediate plate away from -
the cylinder block.

27 Progressively slacken and then remove
the oil seal housing retaining bolts.

28 Lift the housing away from the cylinder
block, together with the crankshaft oil seal,
using a twisting motion to ease the seal along
the shaft.

29 Recover the old gasket from the seal
housing cylinder block. If it has disintegrated,
scrape the remains off with a trimming knife
blade. Take care to avold damaging the
mating surfaces.

30 The rear oil seal is not available separately
from the housing, and the seal and housing
must therefore be renewed complete.

31 Smear the crankcase mating surface with
suitable multi-purpose sealant, and lay the
new gasket in position (see illustration).

32 A protective plastic sleeve is usually
supplied with genuine VW crankshaft oil seal
housings; when fitted over the end of the
crankshaft, the sleeve prevents damage to the
inner lip of the oil seal as it is being fitted (see
illustration). Use PVC tape to pad the end of
the crankshatft if a sleeve Is not provided.

33 Lubricate the inner lip of the crankshaft oil
seal with clean engine oil, then offer up the
seal housing to the end of the crankshaft (see
illustration). Ease the seal along the shaft
using a twisting motion, until the housing is
flush with the crankcase.

34 Insert the retaining bolts and tighten them
progressively to the specified torque (see

10.34 Tightening the crankshaft rear oil
seal housing retaining bolts
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1.6 Dimmunlnlotakmmng
from the inlet manifold cover

Caution: The housing is light alloy, and
may be distorted if the boits are not

tened progressively.
Ha(u’toSoctbnﬁaMraﬂﬂ!wm
Refer to Chapter 6 and refit the flywheel,
sure plate and ciutch friction plate.
‘With reference to Chapter 7A, refit the
fransmission to the engine.

E ,-Onoornpleuon refer to Chapter 1B and
efill the engine with the correct grade and

or head, infetand
 manifolds - removal, 3\
and refitting N

‘Give yourself enough space to move
d it easily.

With reference to Chapter 1B, drain the

ling system.

The lock carrier is a panel assembly
prising the radiator and grille, cooling fan,
light units, front valance and bonnet lock
ism. Although its removal is not
mﬂla! its does give greatly-improved
'messtomenglno Its removal is described
. &t the beginning of the engine removal
ptooadw'e refer to Chapter 2C for details.

" 11.13 Disconnect the wiring plug from the
coolant temperature sensor

117 Wmmmm
from the ports on the cylinder head

5 Refer to Section 6 and remove the auxiliary
drivebelt.

6 Compress the legs of the spring clip, and
release the inlet air trunking from the inlet
manifold cover (see illustration).

7 Refer to Chapter 3 and perform the
following:

a) Slacken the clips and disconnect the
radiator hoses from the poris on the
cylinder head,

b) Slacken the clips and disconnect the
aexpansion tank hose, and the heater inlet
and outlet coolant hoses, from the ports
on the cylinder head (see illustration).

8 Refer to Chapter 4C and carry out the
following:

a) Disconnect and remove the injector fuel
supply pipes from the infectors and the
injection pump head (see illustration).

b) Disconnect the injector retum hose from
the injection pump fuel retum port.

¢) Unplug all fuel system electrical cabling at
the relevant connectors, labelling each
cable to aid refitting later,

9 With reference to Sections 2, 4 and 7, camry
out the following:

a) Remove the camshalt cover.

b) Remove the timing belt outer covers, and
disengage the timing belt from the
camshaft sprocket.

c) Remove the timing belt tensioner,
camshaft sprocket and fuel injection
pump sprocket.

10 Once the timing beit has been
disengaged, the engine can be raised back
into its original position, and the engine right

11 14 Uwoltthosupplycablo
from No 4 cylinder glow plug

11.8 General view of the fuel injector pipes
{A) and the return hose connection (B)

hand mounting refitted while the cylinder head
is removed.

11 To avoid any possibility of piston-to-vailve
contact during cylinder head removal, it is
recommended that the crankshaft be turned
back a few degrees away from the TDC
position, to take the pistons down the bores.
12 Slacken and withdraw the retaining
screws, and lift off the timing belt inner cover.
13 With reference to Chapter 3, Section 6,
disconnect the wiring plug from the coolant
temperature sensor (see illustration).

14 Refer to Chapter 4D and 5C, and carry out
the following:

a) Working from undemeath the car, remove
the bolts and separate the exhaust
downpipe from the exhaust manifold
manifold cover and pipes as described in
paragraphs 20 and 21 will provide better
access from above.

b) Remove the EGR valve and its connecting
plpework from the infet and exhaust
manifolds.

¢) Unbolt the supply cable from the glow
plug in cylinder No 4 (see illustration).

15§ Disconnect the engine hamess connector
multi-plug, then remove the retaining bolt
and detach the engine hamess connector
bracket from the cylinder head (see
ilustration).

16 Progressively slacken the cylinder head
bolts, by half a tum at a time, until all bolts can
be unscrewed by hand (see illustration).
Discard the bolts - new ones must be fitted on
reassembly.

1116 mmmumnm
connector bracket from the cylinder head
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11.16 Cylinder head boit LOOSENING
sequence

17 Check that nothing remains connected to
the cylinder head, then lift the head away from
the cylinder block; seek assistance if possible,
as it is a heavy assembly, especially if it is
being removed complete with the manifolds.
18 Remove the gasket from the top of the
block, noting the locating dowels (where
fitted). If the dowels are a loose fit, remove
them and store them with the head for safe-
keeping. Do not discard the gasket yet - it will
be needed for identification purposes.

19 If the cylinder head is to be dismantled for
overhaul, refer to Chapter 2C.

Manifold separation

20 With the cylinder head on a work surface,
slacken and withdraw the five inlet manifold
cover boits. Lift the cover away, and recover
the gasket.

21 Loosen and remove the inlet
manifold/inlet pipe retaining bolts, and
remove the four pipes and manifold from the
cylinder head. Recover the manifold-to-
cylinder head gasket.

22 Unbolt the heat shield (where fitted), then
progressively slacken and remove the exhaust
manifold retaining nuts. Lift the manifold away
from the cylinder head, and recover the

gasket.

23 Ensure that the inlet and exhaust manifold
mating surfaces are completely clean. Refit
the exhaust manifold, using a new gasket.
Tighten the exhaust manifold retaining nuts to
the specified torque.

24 Where applicable, refit the heat shield to
the studs on the exhaust manifold, then fit and
tighten the retaining nuts.

25 Fit a new Inlet manifold gasket to the
cylinder head, then lift the inlet manifold into
position. Fitting each inlet pipe in tumn, insert
the retaining bolts and tighten them to the
specified toque.

Preparation for refitting

26 The mating faces of the cylinder head and
cylinder block/crankcase must be perfectly
clean before refitting the head. Use a hard
plastic or wood scraper to remove all traces of
gasket and carbon; also clean the piston
crowns. Take particular care during the
cleaning operations, as aluminium alloy is
easily damaged. Also, make sure that the

carbon is not allowed to enter the oil and
water passages - this is particularly important
for the lubrication system, as carbon could
block the oil supply to the engine's
components. Using adhesive tape and paper,
seal the water, oil and bolt holes in the
cylinder block/crankcase.

27 Check the mating surfaces of the cylinder
block/crankcase and the cylinder head for
nicks, deep scratches and other damage. If
slight, they may be removed carefully with
abrasive paper, but note that head machining
will not be possible - refer to Chapter 2C. 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.
28 Clean out the cylinder head bolt drillings
using a suitable tap. If a tap is not available,
make a home-made substitute (see Tool Tip).

Tip|

(B)

If a tap is not available, make a home-
made substitute by cutting a slot (A)
down the threads of one of the old
head can be cut off, and the shank can
then be used as an alignment dowel to
assist cylinder head refitting. Cut a
scrowdriver slot (B) in the top of the
bolt, to allow it to be unscrewed

29 On all the engines covered in this
Chapter, it is possible for the piston crowns to
strike and damage the valve heads, if the
camshaft is rotated with the timing belt
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11.30 Cylinder head gasket identification
markings
1 Part number

2 Production code (disregard)
3 Punched hole(s)

removed and the crankshaft set to TDC. For
this reason, the crankshaft must be setto a
position other than TDC on No 1 cylinder,
before the cylinder head is refitted. Set the
crankshaft to TDC on No 1 cylinder, using the
information in Section 2, then turmn the
crankshaft back by a few degrees, away from
the TDC position. If preferred, for maximum
safety, the pistons can be positioned halfway
down their bores, with No 1 piston on its
upstroke - ie 90° before TDC.

Refitting

30 Examine the old cylinder head gasket for
manufacturer's identification markings. These
will either be in the form of punched holes or a
part number, on the edge of the gaskel (see
illustration). Unless new pistons have been
fitted, the new cylinder head gasket must be
the same type as the oid one.

31 If new piston assemblies have been fitted
as part of an engine overhaul, before
purchasing the new cylinder head gasket,
refer to Chapter 2C and measure the piston
projection. Purchase a new gasket according
to the resuits of the measurement (see
Chapter 2C Specifications).

32 Lay the new head gasket on the cylinder
block, engaging it with the locating dowels,
where used (see Tool Tip). Ensure that the
manufacturer’s TOP and part number
markings are face up. Do not handle the
gasket excessively before it is fitted, or it may
become damaged.
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33 With the help of an assistant, place the
cylinder head and manifolds centrally on the
cylinder block, ensuring that the locating
gowels engage with the recesses in the
cyfinder head. Check that the head gasket is
comrectly seated before allowing the full
weight of the cylinder head to rest upon it.
34 Apply a little oil to the threads, and to the
wnderside of the heads, of the new cylinder
nead bolts (see Hiustration).
35 Carefully enter each bolt into its relevant
nole (do not drop them in) and screw in, by
38 Working progressively and in the
sequence shown, tighten the cylinder head
poits to their Stage 1 torque setting, using a
torque wrench and suitable socket (see
Bustration). Repeat the exercise in the same
sequence for the Stage 2 torque setting.
37 Once all the bolts have been tightened to
their Stage 2 settings, working again in the
given sequence, angle-tighten the bolts
through the specified Stage 3 angle, using a
socket and extension bar. It is recommended
that an gauge is used during
this stage of the tightening, to ensure
accuracy. If a gauge is not available, use white
paint to make alignment marks between the
polt head and cylinder head prior to
tightening; the marks can then be used to
check the bolt has been rotated through the
correct angle during tightening. Repeat for the
Stage 4 setting.
38 Refit the timing belt inner cover, tightening
the retaining bolts to the specified torque.
39 Refer to Section 2 and set the engine to
TDC on No 1 cylinder.
40 Support the engine, then disconnect the
eangine mountings as described in Section 4
&nd lower the engine down slightly. Referring
10 Section 5, refit the timing belt sprockets.
Using the information in Section 4, refit and
tansion the timing belt and outer covers, and
the crankshaft pulley.
41 The engine can now be raised back into
position, and the engine mountings refitted as
described in Section 4.
42 Refit and tension the auxiliary drivebeit as
described in Section 6.
43 The remainder of refitting is a reversal of
the removal procedure, as follows:
8) Refer to Chapter 4D and refit the exhaust
downpipe, EGR valve and glow plug

cabling.

b) Refer to Chapter 4C and refit the injector
fuel supply pipes to the injectors and the
injection pump head. Reconnect all fuel
system electrical cabling. Refit the injector
bieed hose to the injection pump fuel
retumn port.

¢) Refit the engine hamess connector
bracket to the cylinder head, and
reconnect the multi-plug connector.

d) Refit the camshaft cover (see Section

@) With reference to the information in
Chapter 2C, refit the lock carrier
assembly, if it was removed for greater
access.

11.34 0Oil the cylinder head bolt threads,
then place each bolt into its relevant hole

f) Reconnect the radiator, expansion tank
and heater coolant hoses, referring to
Chapter 3 for guidance.

@) Reconnect the coolant temperature
sensor wiring.

h) Restore the battery connection.

44 On completion, refer to Chapter 1B and

refill the engine cooling system with the

correct quantity of new coolant.

1 The hydraulic tappets are self-adjusting,
and require no attention whilst in service,

2 U the hydraulic tappets become excessively
noisy, their operation can be checked as
described below.

3 Run the engine until it reaches its normal
operating temperature. Increase the engine
speed to around 2500 rpm (fast idle) for about
2 minutes, then switch off the engine. Refer to
Section 7 and remove the camshaft cover.

4 Rotate the camshaft by tuming the
crankshaft with a socket and wrench, until the
first cam lobe over No 1 cylinder is pointing

upwards.

5 Using a feeler blade, measure the clearance
between the base of the cam lobe and the top
of the tappet. If the clearance is greater than
0.1mm, then the tappet is defective and must
be renewed.

6 If the clearance is less than 0.1 mm, press
down on the top of the tappet, until it is felt to
contact the top of the valve stem. Use a
wooden or plastic implement that will not
damage the surface of the tappet (see

7 If the tappet travels more than 1.0 mm
before making contact, then it is defective and
must be renewed.
8 Hydraulic tappet removal and refitting is
described as part of the cylinder head
overhaul sequence - see Chapter 2C for
details,
Warning: After fitting hydraulic
tappets, wait a minimum of 30
minutes (or leave overnight)
before starting the engine, to
allow the tappets time to settle, otherwise
the pistons may strike the vaive heads.

10 4 2 6
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11.36 Cylinder head boit TIGHTENING
sequence

13 Flywheel -

Removal of the flywheel is as described in
Section 12 of Chapter 2A. Note that the
fiywheel fitted to the diesel engine may be a
conventional type, or a two-part type;
procedures are unaffected.

Inspection

1 If improved access Is required, raise the
front of the car and support it securely on axie
stands.

2 Check the mounting rubbers to see if they
are cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting'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 engine/transmission
back and forth, or from side to side, while you
watch the mounting. While some free play is
to be expected even from new components,
excessive wear should be obvious. If

12.6 Press down on the tappet, until it
contacts the top of the valve stem
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excessive free play is found, check first that
the fasteners are correctly secured, then
renew any worn components as described
below.

Renewal

Engine right-hand mounting

5 Disconnect the battery negative lead, and
position it away from the terminal. Note: /f the
vehicle has a securily-coded radio, check that
you have a copy of the code number belore
disconnecting the battery. Refer to your VW
dealer if in doubt.

6 Support the weight of the engine from
above using a hoist or lifting beam, or support
it from below using a securely-located trolley
jack and suitable block of wood underneath
the sump. Do not jack directly under the
sump, or the sump may be damaged.

7 With the engine supported from above or

below, slacken and withdraw the three upper

bolts, and separate the engine mounting.

8 The remaining three bolts can now be

removed, and the lower part of the mounting

removed from the inner wing.

9 Refitting is a reversal of removal, noting the

following points (see illustration):

a) Use new bolts, and apply a little oil to
their threads before fitting.

b) Tighten all bolts to the specified torque.

¢) Note that the tightening torque for the
upper and lower bolts is different.

Transmission left-hand mounting

10 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the

or lifting beam, or support it from below using
a securely-located trolley jack and suitable
block of wood underneath the bellhousing.
Position the jack head directly undemeath the
engine/bellhousing mating surface. Do not
a.jodcdiocﬂymmow.ormmpmy
12 With the engine/transmission supported
from above or below, loosen and withdraw the
central through-boit from the mounting on the
13 Unboit the mounting block from the inner
wing, and remove it from the engine bay.
14 Unbolt the mounting bracket from the end
of the transmission casing.
15 Refitting is a reversal of removal, noting
the following points (refer to illustration 14.9):
a) Use new bolts, and apply a little oil to
their threads before fitting.
b) Tighten all boits to the specified torque.
Engine/transmission rear mounting

16 Disconnect the battery negative lead, and
position it away from the terminal. Refer to the
note in paragraph 5.

17 Support the welght of the

engine/transmission from above using a hoist
or lifting beam, or support it from below using
a securely-located trolley jack and suitable
block of wood underneath the bellhousing.
Position the jack head directly underneath the
engine/bellhousing mating surface. Do not

jack directly under the sump, or the sump may
be damaged.
18 With the engine/transmission supportec
from above or below, slacken the nut and
withdraw the through-bolt from the mounting
on the transmission (see illustration).
19 Remove the three bolts from the
subframe, and withdraw the mounting from
under the car.
20 Refitting is a reversal of removal, noting
the following points (refer to illustration 14.9)
a) Use new bolts, and apply a little ofl to
their threads before fitting.
b) Tighten all bolts to the specified torque.
¢) When tightening the through-bolt, hold
the boit and tighten the nut onto it.

15 Sump -
removal, inspection

Removal
1 Disconnect the battery negative cable, and

position it away from the terminal. Note: If the

vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Refer to Chapter 1B and drain the enginé
oll.

3 Park the vehicle on a level surface, apply
the handbrake and chock the rear wheels.

4 Raise the front of the vehicle, rest it
securely on axle stands or wheel ramps; refer
to Jacking and vehicle support. s
5 To improve access to the sump, refer 1o
Chapter 8 and disconnect the right-hand
driveshaft from the transmission output
flange.

6 Working around the outside of the sump,
progressively slacken and withdraw the sump
7 Break the joint by striking the sump with the
palm of your hand, then lower the sump ang
withdraw it from underneath the vehicle.
Recover and discard the sump gasket. Where
a baffle plate is fitted, note that it can only be
removed once the oil pump has been
unbolted (see Section 16).

8 While the sump is removed, take the
opportunity to check the oil pump pick-
up/strainer for signs of clogging orf
disintegration. If necessary, remove the pump
as described in Section 16, and clean of
renew the strainer.

Refitting

9 Clean all traces of sealant from the mating
surfaces of the cylinder block/crankcase and
sump, then use a plece of clean rag to wipe
out the sump.

10 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean
and dry, then apply a coating of suitable
sealant to the sump and crankcase mating
surfaces.
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11 Lay a new sump gasket in position on the
sump mating surface, then offer up the sump
2nd refit the retaining bolts. Tighten the nuts
and bolts evenly and progressively to the
soecified torque.

12 Where applicable, refit the driveshaft as
sascribed in Chapter 8, then refit the noise
msulation tray under the engine.

43 Refer to Chapter 1B and refill the engine
with the specified grade and quantity of oil.
44 Restore the battery connection.

4 The oil pump and pickup are both mounted
n the sump. Drive is taken from the
ntermediate shaft, which rotates at half
crankshaft speed.

Removal

2 Refer to Section 15 and remove the sump
from the crankcase.
3 Slacken and remove the bolts securing the

. oil pump to the base of the crankcase (see

Biustration).
4 Lower the oil pump and pickup away from
the crankcase. Where applicable, recover the
baffle plate.

Inspection

5 Remove the screws from the mating flange,

L

and lift off the pickup tube. Recover the O-
ring seal. Slacken and withdraw the screws,
then remove the oil pump cover.

6 Clean the pump thoroughly, and inspect the
gear teeth for signs of damage or wear.

7 Check the pump backlash by inserting a
feeler blade between the meshed gear teeth;
rotate the gears against each other slightly, to
give the maximum clearance (see
illustration). Compare the measurement with
the limit quoted in Specifications.

8 Check the pump axial clearance as follows.
Lay an engineer’s straight edge across the oil
pump casing, then using a feeler blade,
measure the clearance between the straight
edge and the pump gears (see illustration).
Compare the measurement with the limit
quoted in Specifications.

9 If either measurement is outside of the
specified limit, this indicates that the pump is
wom and must be renewed.

Refitting

10 Refit the oil pump cover, then fit and
tighten the screws to the specified torque.

11 Reassemble the oil pickup to the oil
pump, using a new O-ring seal. Tighten the
retaining screws to the specified torque.

12 Where applicable, fit the crankcase baffle
plate in place.

13 Offer up the oil pump to the crankcase,
then fit the mounting bolts and tighten them to
the specified torque.

14 Refer to Section 15 and refit the sump.

16.3 Oil pump components

1 Oil pump gears 3 O-ring seal
2 Oi pump cover 4 Pickup tube

16.7 Checking the

oil pump backlash 16.8 Checking the oil pump axial
clearance
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Specifications
' Engine codes
- See Chapter 2A or B

 Cylinder head
Cyiinder head gasket surface, maximum distortion:

Oyllnderhead gasket
Identification markings (punched holes), diesel engines only":
| All diesel engines except engine code AEF:

Piston projection:
DO LOD MM sii s ivonais dn Ao s o s s e n s e sas 1 hole
0 B0 N (e v v a s o i aa e a e un w ne o wnl o by e o e 2 holes
TR R0 T 2K FYMYY Bare o wsunl v Lo B W o i R T e Ot 3 holes
Engine code AEF:
Piston projection:
B0 O 00 M Vi s v e v s e e e SN s 1 hole
BT 0.00 M - - o e e i s e e 2 holes
R0 T 02 ITND e ivna s nsiama nma e maony vl ansewesspnsese 3 holes
*Note: See text in Chapter 2B and in Sections 4 and 13 of this Chapter for details
Valves - petrol engines
Valve stem diameter:
Inlet:
Enginecodes AERANdALL ........ccovvvvunvvnnnnenossss 6.967 mm
e e S 6.963 mm
Exhaust:
ENgINe CodeS AER BN ALL . ......ccavecnnsrravarnnnessve 6.950 mm
T S R O i O A A S TR A 6.943 mm
Maximum valve head deflection (end of vaive stem flush with top of guide):
e e o ST 1.0 mm
A A O e T A T S R G sl A 1.3 mm



2Ce2 Engine removal and overhaul procedures

Valves - diesel engines
Valve stem diameter:
Inlet:
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.................................. 0.09 to 0.12 mm (wear limit: 0.25 mm)
................................. 0.05 to 0.08 mm (wear limit: 0.25 mm)
...................................... 0.03 to 0.06 mm (wear limit: 0.15 mm)

| RS AR T T o e T T R e T 0.06 to 0.09 mm (wear limit: 0.25 mm)
................................. 0.05 to 0.08 mm (wear limit: 0.25 mm)
...................................... 0.03 to 0.06 mm (wear limit: 0.15 mm)

New Wear limit
..................... 0.20 to 0.40 mm 12mm
..................... 0.20 to 0.40 mm 1.0 mm
.................... 0.20 to 0.40 mm 0.6 mm
..................... 0.20 to 0.40 mm 1.0 mm

......................... 0.25 to 0.50 mm 1.2 mm

................... vevesss 02510050 mm 1.0 mm

......................................... N/A

........................................... 0.37 mm

......................................... -0.022 to -0.042 mm

hitp://vnx.su
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Crankshaft* (continued)
Crankpin journal diameters
Engine codes AER, ALL and AEV:
o L e P P S 42.00 mm
L T B A B e e T el 41.75 mm
O UNCANIID i i s iainns aa e e sae s aa’a aTa KAS 50 420 b a A AT 41.50 mm
L L e Rl R e L S oL TR 41.25 mm
All other engines:
e T L st e g Lty ko S N e B o 47.80 mm
s L e P P P e e i e 3 M e 47.55 mm
T e e D B W A LI A Pt L e M 47.30 mm
e R R P N PR W R 47.05 mm
Tolerance:
POlOl SNOINEE - 5 s o v vnainn o alnala s aiate e ad e R e -0.022 to -0.037 mm
b e L e e T e s o r P -0.022 to -0.042 mm
Big-end running clearance:
Petrol engines:
Engine code AEV.
e B e T s 0.010 to 0.047 mm
\ e B 1 T e T o A O T S A A A 0.091 mm
All other engines:
A L e o o e o A 0.020 to 0.061 mm
T e e A e e e KR T LR 0.091 mm
Diesel engines:
e e e ot e 0.08 mm

*Note: Petrol engine codes AER and ALL have an aluminium cylinder block, and the crankshaft on these engines must not be removed, or the biock
main bearings will distort. Even lcosening the main bearing caps will have this effect. For this reason, if crankshaft or main bearing wear is suspected,
the crankshaft and cylinder block must be renewed complete, and there are no specifications relating to crankshaft main bearing dimensions provided
by the manufacturers. The main bearing specifications quoted for petrol engines do not apply to engines with an aluminium cylinder biock.

Torque wrench settings Nm Ibf ft
Also refer to Chapter 2A and 2B Specifications
Petrol engines
bearing caps bolts/nuts®
M7 bolts and engine codes AER, ALL:
SRBOE T ai v e wiainin e onine ) A T R RS 6 e S o Wt 20 15
SIUOR 2 i csvxrrasaisvdansaisiisasinausssresmvevesanase Angle-tighten a further 90°

M8 bolts:

SIOP ] - asniE R RS A AR VR e A e e 30 22

g A S P R S S AT P Angle-tighten a further 90°
Camshaft DoariNg COPDOMS . . . cvrvrssnebanssnesnsasninansanss 10 7
Camshaft bearing cap nuts:

L R O T S N S O S R A 6 “

U 2 o o s w ol A A SR e a0 B ORN Angle-tighten a further 90°
Crankshaft main bearingcapbolts™ ...............cocinnnennnn 48
Driveshaft-to-drive flange bolts ............ccovviniininnnnensn 45 33
Engine lifting eye bracketDOlS ..........cicienvreniiavenanens 20 15
Engine transmission o R A AT o S S A See Chapter 2A
Exhaust frontpipetomanifold ........ccviivivnararnnrnnnannns 40 30
Flywheel coverplatebolts .......c.ccovneenvrvnnnisnonensnsss 10 7
Gearshiftfingertoselectorrod . ........ccvvinvnererinnnneannns 20 15
Lock carrier:

Front retaining bolts (tlochassiS 1egs) . .....covvvivruuinannnnns 23 17

Der TOREINING DORE - -5 e sovaisaaisnnicess comnanansasvesas 5 4
Transmission bellhousing to engine

IO BN o o o0 i = o0 Va a2 mm e T e e 0 R i 60 44

B2 OIS o o e nesaln a h nra sl s o Ta oo A B B o e e o T e 80 59
*Use new nuts/bolts
Diesel engines
Big-end bearing caps bolts/nuts®

RO e s v W R o W e e e e 30 22

e e o e S o Al e i Angle-tighten a further 90°
Camshaft beanng capMUts . ........ceevenvinnasanaccannnsnen 15
Crankshaft main bearing cap bolts®

T R R e P O PN S S (P S 65 48
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Gear cable support bracket angle piece bolts

Gear cable support bracketnut .. ...........

Gear/gate selector cables to support bracket

antruainingboﬂsnochawslegs) .......

Upper retaining bolts
Phionul}el(usesuilahlelockh‘-gﬂum

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

aaaaaaa

33
15

30
11
15
15

If you have decided that the engine must be

removed for overhaul or major repair work,
- several preliminary steps should be taken .

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. If a workshop or garage is not
available, at the very least a solid, level, clean
work surface is required.

If possible, clear some shelving close to the

work area, and use it to store the engine
components and ancillaries as they are
removed and dismantied. In this manner, the
components stand a better chance of staying
clean and undamaged during the overhaul.
Laying out components in groups together
with their fixings bolts, screws etc will save
time and avoid confusion when the engine is
refitted.
- Clean the engine compartment and
engine/transmission before beginning the
removal procedure; this will help visibility and
help to keep tools clean.

The help of an assistant should be
avallable; there are certain instances when
one person cannot safely perform all of the
operations required to remove the engine
from the vehicle. Safety is of primary
importance, the potential hazards
involved in this kind of operation. A second
person should always be in attendance to
offer help in an emergency. If this is the first
time you have removed an engine, advice and
aid from someone more experienced would
also be beneficial.

Plan the operation ahead of time. Before
starting work, obtain (or arrange for the hire
of) all of the tools and equipment you will
need. Access to the following items will allow
the task of removing and refitting the
engine/transmission to be completed safely
and with relative ease: a heavy-duty trolley
jack - rated in excess of the combined weight

of the engine and transmission, complete sets
of spanners and sockets as described in the
front of this manual, wooden blocks, and
plenty of rags and cleaning solvent for
mopping up spilled oil, coolant and fuel. A
selection of different-sized plastic storage
bins will also prove useful for keeping
dismantled components grouped together. If
any of the equipment must be hired, make
sure that you arrange for it in advance, and
perform all of the operations possible without
it beforehand; this may save you time and
money.

Plan on the vehicle being out of use for
quite a while, especially if you intend to carry
out an engine overhaul. Read through the
whole of this Section and work out a strategy
based on your own experience and the tools,
time and workspace available to you. Some of
the overhaul processes may have to carried
out by a VAG dealer or an engineering works -
these establishments often have busy
schedules, so it would be prudent to consuit
them before removing or dismantling the
engine, to get an idea of the amount of time
required to carry out the work.

When removing the engine from the vehicle,
be methodical about the disconnection of
external components. Labelling cables and
hoses as they are removed will greatly assist
the refitting process.

Always be extremely careful when lifting the
engine/transmission assembly from the
engine bay. Serious injury can result from
careless actions. If help is required, it is better
to wait until it is available rather than risk
personal injury and/or damage to components
by continuing alone. By planning ahead and
taking your time, a job of this nature, although
major, can be accomplished successfully and

On all modds described in this manual, the
engine and transmission are removed as a
complete assembly, upwards and forwards.
This involves the removal of the lock carrier,
which is the panel assembly that forms the
upper front part of the engine bay. Although
the lock carrier is a large assembly, its

removal is not difficult, and the benefits in
terms of ease of access are well worth the
effort involved.

Note that the engine and transmission
should ideally be removed with the vehicle
standing on all four roadwheels, but access to
the driveshafts and exhaust system downpipe
will be improved if the vehicle can be
temporarily raised onto axle stands.

2 mmw
refitting

Removal

All models

1 Select a solid, level surface to park the

vehicle upon. Give yourself enough space to

move around it easily. Raise the front of the

vehicle and support it on axle stands.

2 Refer to Chapter 11 and remove the bonnet

from its hinges. Also remove the noise

insulation tray from under the engine (where

fitted).

3 Referring to Chapter SA, remove the battery

and the battery tray.

4 With reference to Chapter 1A or B as

applicable, carry out the following:

a) If the engine is to be dismantied, drain the
engine oil.

b) Drain the cooling system.

5§ The lock carrier is a panel assembly

comprising the front valance and bonnet lock

mechanism, radiator and grille, cooling fan,

and headlight units. Its removal gives greatly-

improved access to the engine and

transmission, and allows them to be lifted out

of the vehicle via the front of the engine bay.

To remove the lock carrier, carry out the

following:
a) Remove the front bumper as described in
Chapter 11.
b) Referring to Chapter 3, disconnect the
radiator top and bottom hoses from the
radiator.
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2.5a Disconnect the radiator fan thermo-  2.5b ... and the radiator cooling fan motor 2.5¢ ... then unclip the wiring hamess
switch wiring plug . .. wiring plug ... from the fan frame

3 M - ; .
2.5d Unscrew the bayonet-fit harness 2.5¢ Unclip the bonnet lock cable 2.51 ... then unhook the cable end fitting
connector from the rear of the lock carrier connector plastic cover...

.

2.5k ...and the chassis rail bolts
{arrowed)
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qmmmwmm

"2 Unplug the wiring harness at the multiway
‘connector situated at the rear of the lock
‘carrier. The connector is a bayonet fit;
twist the housing to unlock the two
halves, then pull thern apart and recover
the intemal seal; note the alignment stripe
for use when reconnecting (see
MHlustration). Cover the connector
housings with a plastic bag to prevent the
- ingress of dirt or water.

@ Detach the bonnet lock release cable at
the connector on the left-hand inner wing.
Unclip the plastic cover, then release the

carrier, unclip the fluid pipes and tie it up
out of the way, leaving the fluid pipes

units, one vertical screw each side at the

rear of the front valance, and six bofts

{four on the left, two on the right)

threaded into the ends of the chassis rails

(soe illustrations).

§ Lift the lock carrier assembly away from
the front of the vehicle and rest iton a
dust sheet (see illustration); tilt the

. assembly forward as you remove it, to

- avoid spilling any coolant that may remain
in the radiator. Note: On vehicles with air

|. conditioning, the compressor remains

. connected (o the refrigerant condenser by

. the supply and retumn hoses, and is

 removed together with the lock carrier

assembly.
Mn Take care to avoid kinking or
straining the air conditioning refrigerant
soses.
& Remove the auxiliary drivebelt and the
@rivebelt pulleys, as described in Chapter 2A
or 2B.

7 Referring to Chapter 6, disconnect the
chstch cable from the transmission.
3 Refer to Chapter 3 and perform the

d-mwmmmm
radiator hoses from the engine, and from
the thermostat housing/coolant pump (as
-applicable) (see illustration).

| ummwmmm

expansion tank and heater pipes.

18 On vehicies with air conditioning, refer to

Chapter 3 and carry out the following

additional operations:

- &) Unbolt the air conditioning fluid reservoir
from its mountings, and allow it to hang
free.

B) Remove the retaining bolts from the clips
securing the refrigerant condenser supply
and retum pipes.

28 Dbeomc&namfmm
thermostat housing (petrol engine model)

¢) Unbolt the air conditioning compressor
from the engine, and allow it to rest on
the fioor. Make sure the refnigerant hoses
are not under strain.
10 On models with power steering, refer to
Chapter 10 and remove the pump (see
illustration). There's no need to disconnect
the fluid lines, as long as the pump is
positioned so that the pipes are not under
strain (or likely to be damaged during engine
removal).

Petrol models

11 With reference to Chapters 4A or 48, unplug
the lambda sensor at the multiway connector.

12 Referring to Chapter 5B, remove the
distributor cap, rotor arm and flash shield (see

illustration).

13 On 1.0 litre engines, remove the engine

top cover as described in Chapter 2A.

14 Refer to Chapter 9 and disconnect the

brake servo vacuum hose from the port on the

inlet manifold.

15 Refer to Chapter 4D and disconnect the

charcoal canister emission control system

hose at the connection on the inner wing.

Make a careful note of the point of connection

to ensure cormect refitting.

16 With reference to Chapter 4, carry out the

following operations:

a) Depressurise the fuel system,

b) Remove the exhaust manifold-to-air
cleaneor and throttie body airbox-to-air
cleaner ducting from the engine bay.

¢) Remove the air cleaner housing from the
top of the throttle body; make a note of
the vacuum hose connections to ensure
correct refitting later.

d) Disconnect the accelerator cable from the
throttle spindie lever.

@) Disconnect the fuel supply and return
hoses - observe the precautions at the
start of Chapter 4.

/) Disconnect the wiring plugs associated
with the fuel and ignition system
components, labelling the plugs if
necessary to aid refitting.

Diesel models

17 Refer to Chapter 8 and disconnect the
brake servo vacuum hose from the vacuum

pump.

2.10 Unbolt and remove the power
steering pump

18 Refer to Chapter 4D and disconnect the
vacuum hoses from the connection points on
the EGR valve, brake servo vacuum hose, air
inlet hose and where applicable, fuel injection
pump. Make a careful note of the order of
connection to ensure correct refitting.

19 Refer to Chapter 4C and carry out the

following operations:

a) Slacken and withdraw the banjo bolts,
then disconnect the fuel supply and return
hoses from the fuel injection pump.

b) Release the clip, then disconnect the
injector bleed hose from the port on the
fuel retumn union.

¢) Slacken the clips and remove the inlet air
hose from the inlet manifold cover.

Engine code AEF

d) Disconnect the accelerator cable and cold
start accelerator cable from the fuel
injection pump.

@) Disconnect the idle speed boost valve at
the bulkhead.

All other engine codes

) Disconnect the supplementary heater
element relay at the bulkhead.

g) At the front of the engine, next to No 4
injector, disconnect the multi-plugs for
the needle lift sender and the engine
speed sender.

h) Disconnect the multi-plug located in front
of injector Nos 3 and 4. Depending on
model, this plug serves various functions.

i) Disconnect any further wiring plugs
relating to the diesel injection system,
labelling them as necessary (o aid refitting.

2.12 Removing the distributor cap
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2.20 Unscrew the bayonet-fit main wiring
hamess connector from the left-hand end
of the cylinder head

All models

20 Unplug the wiring hamess at the multiway
connector situated at the left-hand end of the
cylinder block. The connector is a screw fit;
twist the housing to unlock the two halves,
then pull them apart and recover the internal
seal; note the red alignment marking for use
when reconnecting (see illustration). Cover
the connector housings with a plastic bag to
prevent the ingress of dirt or water. Release
the hamess from all the metal retaining clips.
21 Later models may have up to four
separate plugs mounted in a bracket al the
left-hand end of the engine (see Hllustration).
Cover the connector housings with a plastic
bag to prevent the ingress of dirt or water.
Release the harness from all the metal
retaining clips.

22 Refer to Chapter 5A and disconnect the
wiring from the alternator, starter motor and
solenoid.

23 Remove the wiring loom support bracket
from the rear of the block.

24 With reference to Chapter 5B and Chapter
4A, B or C as applicable, identify those
sections of the engine, ignition and fuelling
system electrical harness that remain
connected to sensors and actuators on the
engine. Establish which connectors must be
soparated to permit engine removal, labelling
each connector carefully as it is
disconnected, to ensure correct refitting (see
illustration).

25 On manual transmission models, refer to
Chapter 7A and carry out the following:.

engine hamess plugs at the left-hand end
of the cylinder head

a) At the front of the transmission casing,
disconnect the wiring from the reversing
light switch. Also disconnect the wiring
plug from the road speed sender on top
of the transmission. Depending on model,
there may be some additional wiring
hammess plugs at the front of the
transmission - these should be
disconnected, and the wiring harness
released from any relaining clips (see
illustration).

b) Disconnect the gear selection mechanism
from the transmission.

¢) On models with cable-operated gear
selection, remove the gear selector cabie
support bracket from the engine block
and the bulkhead.

26 On automatic transmission models, refer

to Chapter 78 and carry out the following:

a) Select position P, then release the
selector cable from the selector lever at
the top of the transmission casing.
Remove the cable guide rall if necessary.

b) Clamp the coolant hoses leading to the
transmission fluid cooler, then release the
clips and disconnect the hoses from the
cooler ports.

¢) Unplug the wiring hamess from the
transmission at the connectors; label each
connector to aid refitting later.

d) Remove the torque converter cover plale
and the lransmission sump cover plate.
27 Refer to Chapter 8 and separate the
driveshafts from the transmission differential
output shaft flanges. Once the driveshafts
have been separated, do not let the shafts

224 mowhhqm
from the engine

hang down at too steep an angle, or the outer
CV joints may be damaged. On automatic
transmission models, the left-hand driveshaft
must be removed completely.

28 With reference to Chapter 4D, remove the
heat shield, then unbolt the exhaust downpipe
from the exhaust manifold. Recover and
discard the gasket.

29 Unbolt the engine and transmission
earthing straps from the bodywork (see

illustrations).

30 Connect a hoist and raise it so that the
weight of the engine and transmission are just
supported. Arrange the hoist and sling so that
the engine and transmission are kept level
when they are being withdrawn from the
vehicle,

31 Unscrew and remove the engine and
transmission mounting bolts, referring to
Chapter 2A or 2B as necessary. Where
possible, leave the bonded rubber
mountings attached to the support points;
this will avoid the need for realignment
during refitting.

32 Check around the engine and
transmission assembly to ensure that all
associated attachments are disconnected and
positioned out of the way. Engage the services
of an assistant to help in guiding the assembly
clear of surrounding components, especially
the exhaust downpipe and the power steering
fluid pipework, where applicable. Carefully
raise the engine/transmission assembly so
that it is clear of the mountings, and remove
the assembly from the front of the vehicle (see




I
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33 Once the engine/transmission assembly is
clear of the vehicle, move it to an area where it
can be cleaned and worked on.

34 Rest the engine and transmission assembly

on a firm, flat surface, and use wooden blocks
23 wedges to keep the unit steady.

- Manual transmission models

35 The transmission is secured to the engine
by a combination of machine screws and
studs, threaded into the cylinder block and

bellhousing - the total number of fixings

depends on the type of transmission and
38 Starting at the bottom, remove all the
screws and nuts, then carefully draw the
transmission away from the engine, resting it
‘securely on wooden blocks. Collect the
‘dowels if they are loose enough o be extracted.
Caution: Take care to prevent the
transmission from tilting, until the input
shaft is fully disengaged from the clutch
{riction plate

37 Refer to Chapter 6, and remove the ciutch
amwmdmwm
‘with respect to the driveplate, using chalk or a
‘marker pen. Remove the three nuts that
‘secure the driveplate to the torque converter;
turn the engine over using a sockel and
‘wrench on the crankshaft sprocket to rotate
the driveplate and expose each nut in tum,
39 The transmission is secured to the engine
by a combination of machine screws and
studs with nuts, threaded into the cylinder
block and bellhousing - the total number of
fixings depends on the type of transmission
and vehicle specification.
ﬂswmgatttwboﬂom remove all the
screws and nuts, then carefully draw the trans-
mission away from the engine, resting it
‘securely on wooden blocks. Collect the locating
dowels if they are loose enough to be extracted.
Caution: Take care to prevent the torque

IMMMaﬂmm

input shaft - hold it in place as the
transmission is withdrawn.

41 Place a length of batten across the open
face of the bellhousing, fastening it with
cable-ties, to keep the torque converter in
place in its housing.

Refitting

42 If the engine and transmission have not
Deen separated, go to paragraph 48.
Manual transmission models

43 Smear a little high-melting-point grease
on the splines of the transmission input shaft.
Do not use an excessive amount, as there is
the risk of contaminating the clutch friction
plate. Carefully offer up the transmission to
the cylinder block, guiding the dowels into the
mounting holes in cylinder block.

232

Engine/transmission assembly being
removed from the engine compartment

44 Refit the bellhousing bolts and nuts,
hand-tightening them_ to secure the
transmission in position. Note: Do not tighten
them to force the engine and transmission
together. Ensure that the bellhousing and
cylinder block mating faces will butt together
evenly without obstruction, before tightening
the bolts and nuts to their specified torque.

Automatic transmission models

45 Remove the torque converter restraint
from the face of the bellhousing. Check that
the drive lugs on the torque converter hub are
correctly engaged with the recesses in the
inner wheel of the automatic transmission
fluid pump.

46 Carefully offer up the transmission to the
cylinder block, guiding the dowels into the
mounting holes in cylinder block. Observe the
markings made during the removal, to ensure
correct alignment between the torque
converter and the driveplate.

47 Refit the bellhousing bolls and nuts,
hand-tightening them to secure the
transmission in position. Note: Do not tighten
them to force the engine and transmission
together. Ensure that the bellhousing and
cylinder block mating faces will butt together
evenly without obstruction, before tightening
the bolts and nuts to their specified torque.
All models

48 Attach the jib of an engine hoist to the
lifting eyelets on the cylinder head, and raise
the engine and transmission from the ground.
49 Wheel the hoist up to the front of the
vehicle and with the help of an assistant,
guide the engine and transmission in through
the front of the engine bay. Rotate the
assembly slightly so that the transmission
casing enters first.

50 If necessary, lower the assembly slightly,
so that the transmission mounting can slide
under the mounting point on the inner wing.
When correctly aligned, the assembly can be
raised to engage the mounting, and the
through-bolt can be fitted and hand-tightened.
51 Raise the opposite side of the assembly
as required, so that the engine right-hand
mounting can be aligned and refitted onto the
mounting on the inner wing. Insert the bolts
and tighten them by hand only at this stage.
52 Align and reconnect the engine/trans-
mission rear mounting.

53 Detach the engine hoist jib from the lifting

oyelets.

54 Settle the engine and transmission ass-

embly on its mountings by rocking it back-

wards and forwards, then tighten the mounting
nuts and boits to their specified torques.

55 Refer to Chapter 8 and refit/reconnect the

driveshafts to the transmission.

56 The remainder of the refitting sequence is

a direct reversal of the removal procedure,

noting the following points:

a) Ensure that all sections of the wiring
hamess follow their original routing; use
new cabie-ties to secure the hamess in
position, keeping it away from sources of
heat and abrasion.

b) On vehicles with manual transmission,
refer to Chapter 7A and reconnect the
gear selection mechanism to the
transmission, then check the overall
opevation of the mechanism. If necessary,
adjust the gear selection rod/cables.

¢) Refer to Chapter 6 and reconnect the
clutch cable to the transmission, then
cbockmeopunﬁonofmeaumﬁc

refer to Chapter 7B and reconnect the
selector cable to the transmission, then
check (and if necessary adjust) the overall
operation of the gear selection
mechanism,

@) Refit the lock carrier assembly to the front
of the vehicle; refitting is the reverse of
removal as described in paragraph 2 of
this Section; ensure that afl wiring harness
connections are remade correctly and
tighten the retaining fixings to the
specified torque.

f) Ensure that all hoses are corroctly routed
and are secured with the correct hose
clips, where applicable. If the hose clips
originally fitted were of the crimp variely,

aq Mmcoolmgsm;;wm
Chapter 1A or B.

h) Refill the engine with appropriate grades
and quantities of oil (Chapter 1A or B).

i) Engine code AEF: with reference to
Chapter 4C, Section 8, after reconnecting
the cold start accelerator cable to the fuel
injection pump, check and if necessary
adjust the operation of the cold start
acceleration system.

Petrol models

J) With reference to Chapter 4A or B as
appiicable, reconnect the accelerator
cable and adjust it as necessary.

All models

57 When the engine is started for the first
time, check for air, coolant, lubricant and fuel
leaks from manifolds, hoses etc. If the engine
has been overhauled, read the notes in
Section 14 before attempting to start it.
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Warning: Petrol engine codes
AER and ALL have an aluminium
cylinder block, and the
crankshaft on these engines
must not be removed, or the block main
bearings will distort. Even loosening the
main bearing caps will have this effect. For
this reason, if crankshaft or main bearing
wear Is suspected, the crankshaft and
cylinder block must be renewed complete.
It is much easier to dismantle and work on the
engine if it is mounted on a portable engine
stand. These stands can often be hired from a
tool hire shop. Before the engine is mounted
on a stand, the fiywheel should be removed,
so that the stand bolts can be tightened into
the end of the cylinder block/ crankcase.
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 very
careful not to tip or drop the engine when
working without a stand.
If you intend to obtain a reconditioned engine,
all ancillaries must be removed first, to be
transferred 1o the replacement engine (just as
they will if you are doing a complete engine
overhaul yourself). These components inciude
the following:

Petrol engines

8) Power steering pump (Chapter 10) -
where applicable.

b) Air conditioning compressor (Chapter 3) -
where applicable.

¢) Alternator (including mounting
brackets)and starter motor (Chapter 5A).

d) The ignition system and HT components,
including all sensors, distributor, HT leads
and spark plugs (Chapters 1A and 5B).

e) The fuel injection system components
(Chapter 4A or B).

1) All electrical switches, actuators and
sensors, and the engine wiring hamess
(Chapter 4A or B, Chapter 58, Chapter 12).

g) Inlet and exhaust manifolds (Chapter 2A).

h) Engine oil dipstick and tube (Chapter 2A).

i) Engine mountings (Chapter 2A).

) Flywheel/driveplate (Chapter 2A).

k) Clutch components (Chapter 6) - manual
transmission.

Diesel engines
a) Power steering pump (Chapter 10) -
where applicable

b) Air conditioning compressor (Chapter 3) -
where applicable
¢) Alternator (including mounting

e) All fuel system components, including the
fuel injection pump, all sensors and
actuators (Chapter 4C)

) The brake vacuum pump (Chapter 9).

@) All electrical switches, actuators and
sensors, and the engine wiring harness
(Chapter 4C, Chapter 12).

h) Infet and exhaust manifolds (Chapter 28)

) The engine o level dipstick and its tube
(Chapter 28).

) Engine mountings (Chapter 28).
k) Flywheel (Chapter 28).
) Ciutch components (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 other small components.

If you are obtaining a ‘short’ engine (the

engine cylinder block/crankcase, crankshaft,

pistons and connecting rods, all fully
assembled), then the cylinder head, sump and
baffie plate, oil pump, timing belt (together
with its tensioner and covers), auxiliary belt

(together with its tensioner), coolant pump,

thermostat housing, coolant outiet elbows, oil

filter housing and where applicable oil cooler
will also have to be removed.

Hf you are planning a full overhaul, the engine

can be dismantied in the order given below:

a) Inlet and exhaust manifolds.

b) Timing belt, sprockets and tensioner.

¢) Cylinder head.

d) Flywheel/dnveplate.

@) Sump.

/) Oil pump.

g) Piston/connecting rod assemblies.

h) Crankshaft (not engine codes AER, ALL).

inspection and §
Note: New and reconditioned cylinder heads
are available from VW, and from engine
specialists. Specialist tools are required for the
dismantling and inspection procedures, and
new components may not be readily available.
it may, therefore, be more practical for the
home mechanic to buy a reconditioned head,
rather than to dismantle, inspect and
recondition the original head.

4.6 Knpgromsoloomponomw
in labelled bags or boxes

Dismantling

1 Remove the cylinder head from the engine
block, and separate the inlet and exhaust
manifolds from it (Part A or B of this Chapter).
2 On diesel modeis, remove the injectors and
glow plugs (see Chapter 4C and Chapter SC).
3 On diesel models, remove the coolant
outlet elbow, together with its gasket/O-ring.
4 Where applicable, unscrew the thermostat
housing and oil pressure switch from the
cylinder head.

5 Remove the camshaft timing beit sprocket
(Part A or B of this Chapter).

6 It is important that groups of components
are kept together when they are removed and,
if still serviceable, refitted in the same groups.
If they are refitted , accelerated wear
leading to early failure will occur. Stowing
groups of components in plastic bags or
storage bins will help to keep everything in the
right order (see illustration). Label parts
according to their fitted location, eg No 1
exhaust, No 2 inlet, etc - note that No 1
cylinder is nearest the timing belt end of the

engine.

7 The principal cylinder head components are
as shown (see illustrations).

8 Check that the manufacturer’s identification

markings are visible on camshaft bearing caps;
if none can be found, make your own using a

stressing the camshaft, as follows.

9 Slacken the nuts from bearing caps Nos 5,
1 and 3 first, then at bearing caps 2 and 4.
Slacken the nuts alternately and diagonally
half a turn at a time until they can be removed
by hand. Note: Camshaft bearing caps are
numbered 1 to 5 from the timing beit end.

10 Slkide the ol seal from the sprocket end of
the camshaft and discard it; a new one must
be used on reassembly.

11 Carefully lift the camshaft from the

cylinder head - do not tilt it. Support both
ends as it is removed so that the journais and
lobes are not damaged.

12 Lift the hydraulic tappets from their bores
and store them with the valve contact surface
facing downwards, to prevent the oil from
draining out. Alternatively, place the tappets in
a tray full of oil, sufficiently deep to prevent
the tappets draining. Make a note of the
position of each tappet, as they must be fitted
to the same valves on reassembly -
accelerated wear leading to early failure will
resull if they are interchanged.

13 Tumn the cylinder head over, and rest it on
one side. Using a valve spring compressor,
compress each valve spring in tum, extracting
the split collets when the upper vaive spring
seat has been pushed far enough down the
valve stem to free them (see illustrations). If
the spring seat sticks, tap the upper jaw of the
compressor with a hammer to free it.

14 Release the valve spring compressor and
remove the upper spring seat and valve spring.
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1 Camshaft bearing 6 Cotters

cap bolt 7 Upper vaive
2 Camshaft bearing spring seat
cap nut 8 Vaive spring
3 Camshaft bearing 9 Valive guide
(service part)
10 Vaive stem oil

marks

4.13a Valve spring compressor jaws
located on the upper spring seat...

4.7a Cylinder head components - petrol engines

11 Valve guide
12 Oil seal

13 Cyfinder head
14 Vaives

15 Bolt

16 Lifting eye
17 HT lead bracket

15 Use a pair of pliers to extract the valve
stem oil seal. Withdraw the valve itsell from the
head gasket side of the cylinder head. if the

16 On engine code AEF, if the swirl
chambers are badly coked or bumed and are
in need of renewal, insert a pin punch through
each injector hole, and carefully drive out the
swil chambers using a mallet (see

" 4.8 Camshaft bearing cap identification illustration).

Cleaning

17 Using a suitable degreasing agent,
remove all traces of oil deposits from the
cylinder head, paying particular attention to
the journal bearings, hydraulic tappet bores,
valve guides and oilways. Scrape off any
traces of old gasket from the mating surfaces,
taking care not to score or gouge them. If
using emery paper, do not use a grade of less
than 100. Turn the head over and using a
blunt blade, scrape any carbon deposits from
the combustion chambers and ports.

4.13b ... and on the valve head
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4.20 Look for cracking between the valve
seats
Caution: Do not erode the sealing surface
of the valve seat. Finally, wash the entire
head casting with a suitable solvent to
remove the remaining debris.
18 Clean the valve heads and stems using a
fine wire brush, If the valve is heavily coked,
scrape off the majority of the deposits with a
blunt blade first, then use the wire brush.
Caution: Do not erode the sealing surface
of the valve face
19 Thoroughly clean the remainder of the
components using solvent and allow them to
dry completely. Discard the ol seals, as new
items must be fitted when the cylinder head is
reassembiled,

Inspection
Cylinder head casting

Note: On diesel engines, the cylinder heads
and valves cannot be reworked (although
valves may be lapped in); new or exchange
units must be obtained.

20 Examine the head casting closely to
identify any damage sustained or cracks that
may have developed. Pay particular attention
to the areas around the mounting holes, valve
seats and spark plug holes. If cracking is
discovered between the valve seats,
Volkswagen state that the cylinder head may
be re-used, provided the cracks are no larger
than 0.5 mm wide (see illustration). More
serious damage will mean the renewal of the
21 Moderately pitted and scorched valve
seats can be repaired by lapping the valves in
during reassembly, as described later in this

4.22 Measuring the distortion of the
cylinder head gasketed surface

Chapter. Badly wom or damaged valve seats
may be restored by recutting; this is a highly
specialised operation involving precision
machining and accurate angle measurement
and as such should be entrusted to a
professional cylinder head re-builder.

22 Measure any distortion of the gasketed
surfaces using a straight edge and a set of
feeler blades. Take one measurement
longitudinally on both the inlet and exhaust
manifold mating surfaces. Take several
measurements across the head surface,
to assess the level of distortion in all planes
(see illustration). Compare the measurements
with the figures in the Specifications. On petrol
engines, if the head is distorted out of
specification, it may be possible to repair it by
smoothing down any high-spots on the surface
with fine abrasive paper.

23 Minimum cylinder head heighls
(measured between the cylinder head gasket
surface and the cylinder head cover gasket
surface), where quoted by the manufacturer,
are listed in Specifications. If the cylinder
head is to be professionally machined, bear in
mind the following:

a) The minimum cylinder head height
dimension (where specifie d) must be
adhered to.

b) The valve seats will need to be recut to
suit the new height of the cylinder head,
otherwise vaive-to-piston crown contact
may occur.

¢) Before the vaive seats can be recut,
check that there is enough material left on
the cylinder head to allow repair; if too
much material is removed, the valve stem

may protrude too far above the top of the
valve guide, and this would prevent the
hydraulic tappets from operating
correctly. Refer to a professional head
rebuilder or machine shop for advice.
Note: Depending on engine type, it may
be possible to obtain new valves with
shorter valve stems - refer to your VAG
dealer for advice.

Camshaft

24 The camshaft is identified by means of
markings stamped onto the side of the shaft,
between the inlet and exhaust lobes (see
illustration). Refer to your VW dealer or
engine overhaul specialist for an explanation
of the

25 Visually lnspocl the camshaft for evidence
of wear on the surfaces of the lobes and
journals. Normally their surfaces should be
smooth and have a dull shine; look for
scoring, erosion or pitting and areas that
appear highly polished - these are signs that
wear has begun to occur. Accelerated wear
will occur once the hardened exterior of the
camshaft has been damaged, so always
renew worn items. Note: /f these symptoms
are visible on the tips of the camshaft lobes,
check the corresponding tappet, as it will
probably be womn as well.

26 Where applicable, examine the distributor
drivegear for signs of wear or damage. Slack
in the drive caused by worn gear teeth will
affect ignition timing.

27 If the machined surfaces of the camshaft
appear discoloured or ‘blued’, it is likely that it
has been overheated at some point, probably
due to inadequate lubrication. This may have
distorted the shaft, so check the runout as
follows: place the camshaft between two V-
blocks and using a DTl gauge, measure the
runout at the centre journal. If it exceeds the
figure quoted in the Specifications at the start
of this Chapter, camshaft renewal should be
considered.

28 To measure the camshaft endfloat,
temporarily refit the camshaft to the cylinder
head, then fit the first and last bearing caps
and tighten the retaining nuts to the specified
first stage torque setting - refer to Reassembiy
for details. Anchor a DT1 gauge to the timing
pulley end of the cylinder head, and align the
gauge probe with the camshaft axis (see
illustration). Push the camshaft to one end of
the cylinder head as far as it will travel, then
rest the DTl gauge probe on the end of the
camshaft, and zero the gauge display. Push
the camshaft as far as it will go to the other
end of the cylinder head, and record the
gauge reading. Verify the reading by pushing
the camshaft back to its original position and
checking that the gauge indicates zero again.
Note: The hydraulic tappets must not be fitted
to the cylinder whilst this measurement is
being taken.

29 Check that the camshaft endfloat
measurement is within the limit listed in the
Specifications. Wear outside of this limit is
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unitkely to be confined to any one component,
0 renewal of the camshaft, cylinder head and
g caps must be considered; seek the
| ce of a cylinder head rebuilding specialist.
30 The difference between the oulside
eters of the camshaft bearing surfaces
the internal diameters formed by the
g caps and the cylinder head must now

‘of a micrometer and a bore gauge or intemal
‘wernier calipers cannot be recommended in
Another (more accurate) method of
of Plastigauge. This is a soft, plastic
erial supplied in thin sticks of about the
diameter as a sewing needie. Lengths of
‘Plastigauge are cut to length as required, laid
‘on the camshaft bearing journals and crushed
mbwmmmmwuﬂyﬂmdam
pd. The Plastigauge spreads
ays as it is crushed; the running
o can then be determined by
suring the increase in width using the
d gauge supplied with the Plastigauge kit.
Thofollowlng paragraphs describe this
surement procedure step by step, but
of » that a similar method is used to measure
ihe crankshaft running clearances; refer to
the illustrations in Section 11 for further

__ and dry. Lay the camshaft in position in
he cylinder head.
WaMGWMmo{m
the camshaft bearing joumnals.
. Lubricate each bearing cap with a little
e release agent, then place them in
lion over the camshaft and tighten the
g nuts down to the specified torque -
to Reassembly later in this Section for
ance. Note: Where the torque setting is
s to the first stage only. Do not rotate the
aft whilst the bearing caps are in place,
ummwum
ﬂCﬂWmﬂnbuMgmm.
ifting them vertically away from the camshaft
o avoid disturbing the Plastigauge. The
3 should remain on the camshaft
surface, squashed into a uniform
3m shape. i it disintegrates as the
bearing caps are removed, re-clean the
~ components and repeat the exercise, using a
: ,lﬂoumrdommonhbmﬁum
'Hold the scale card supplied with the kit
width of the crushed Plastigauge with the
- graduated markings on the card; use this to
determine the running clearances.
- 39 Compare the camshaft running clearance
- measurements with those listed in the
Specifications; if any are outside the specified

4.41 Measure the diameter of a valve stem
with a micrometer

tolerance, the camshaft and cylinder head
should be renewed. Note that undersize
camshafts with bearing shells may be
obtained from VAG dealers, but only as part of

and camshaft, and clean of all remaining
traces of Plastigauge and silicone release
agent.

Valves and associated components
Note: On all engines, the valve heads cannot
be re-cut (although they may be lapped in);
new or exchange units must be obtained.

41 Examine each valve closely for signs of
wear. Inspect the valve stems for wear ridges,
scoring or variations in diameler; measure
their diameters at several points along their
lengths with a micrometer (see ilustration).
42 The valve heads should not be cracked,
badily pitted or charred. Note that light pitting
of the valve head can be rectified by grinding-

during reassembly, as described

43 MMMWMNMBM
from excessive pitting or indentation; this
would be caused by defective hydraulic

tappets.

44 Pilace the valves in a V-block and using a
DT1 gauge, measure the runout at the valve
head. A maximum figure is not quoted by the
manufacturer, but the valve should be
renewed if the runout appears excessive.

45 Insert each vaive into its respective guide
in the cylinder head, and set up a DTI gauge
against the edge of the valve head. With the

4.47 mwmmum«
the valve springs

4.45 Measure the maximum deflection of
the valve in its guide, using a DTI gauge
vaive end face flush with the top of the vaive

guide, measure the maximum side-to-side
defiection of the valve in its guide (see

Hlustration).

46 If the measurement is out of tolerance, the
valve and vaive guide should be renewed as a
pair. Note: Valve guides are an interference fit
in the cylinder head, and their removal
requires access to a hydraulic press. For this
reason, it would be wise to entrust the job to
an engineering workshop or head rebuilding

47 Using vernier calipers, measure the free
length of each of the valve springs (see
illustration). As a manufacturer’s figure is not
quoted, the only way to check the length of
the springs is by comparison with a new
component. Note that valve springs are
usually renewed during a major engine

48 Stand each spring on its end on a flat
surface, against an engineer’'s square (see
illustration). Check the squareness of the
spring visually; if it appears distorted, renew
the spring. No squareness limits are specified
by the manufacturers.

49 Measuring vaive spring pre-load involves

mmbummmmm
the home workshop, so it would be wise to
approach your local garage or engineering
workshop for assistance. Weakened valve
springs will at best, increase engine running
noise and at worst, cause poor compression,
s0 defective items should be renewed.

4.48 Checking the squareness of a valve
spring
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Caution: Unless all new components are to
be used, maintain groups when refitting
valve train components - do not mix
components between cylinders, and
ensure that components are refitted in
their original positions.

50 To achieve a gas-tight seal between the
valves and their seats, it will be necessary to
grind, or ‘lap’, the valves in. To complete this
process, you will need a quantity of
fine/coarse grinding paste and a grinding tool
- this can either be of the dowel and rubber
sucker type, or the automatic type which are
driven by a rotary power tool.

51 Smear a small quantity of fine grinding
paste on the sealing face of the vaive head.
Turn the cylinder head over so that the
combustion chambers are facing upwards,
and insert the valve into the correct guide.

4.56a Fitting a swirl chamber
(diesel engine code AEF)

Attach the grinding tool to the valve head and
using a backward/forward rotary action, grind
the valve head into its seat (see illustration).
Periodically lift the valve and rotate it to
redistribute the grinding paste.

52 Continue this process until the contact
between vaive and seat produces an
unbroken, matt grey ring of uniform width, on
both faces. Repeat the operation for the
remaining valves,

53 If the valves and seats are so badly pitted
that coarse grinding paste must be used,
check first that there is enough material left on
both components to make this operation
worthwhile - if too little material is left
remaining, the valve stems may protrude too
far above their guldes, impeding the correct
operation of the hydraulic tappets. Refer to a
machine shop or cylinder head rebuilding
specialist for advice.

54 Assuming the repair is feasible, work as
described In the previous paragraph but use
the coarse grinding paste initially, to achieve a
dull finish on the valve face and seal. Then,
wash off coarse paste with solvent and repeat
the process using fine grinding paste to obtain
the comrect finish.

55 When all the valves have been ground in,
remove all traces of grinding paste from the
cylinder head and valves with solvent, and
allow them to dry completely.

56 Where necessary on engine code AEF, fit
new swirl chambers by driving them squarely
into their housings with a mallet - use a block

4,56b Swirl chamber locating recess

of wood to protect the face of the swirl
chamber. Note the locating recess on the side
of the chamber and the corresponding groove
in the housing (see illustrations).

57 On completion, the projection of the swirl
chamber from the face of the cylinder head
must be measured using a DTl gauge and
compared with the limit quoted in the
Specifications (see lllustration). If this limit is
excoeded, there s a risk that the chamber
may be struck by the piston, and in this case
the advice of a professional cylinder head
rebuiider or machine shop should be sought.
58 Tumn the head over and place it on a
stand, or wooden blocks. Where applicable,
fit the first lower spring seat into place, with
the convex side facing the cylinder head (see

illustration).

59 Working on one valve at a time, lubricate
the valve stem with clean engine oil, and
insert it into the guide. Fit one of the
protective plastic sleeves supplied with the
new valve stem oll seals over the valve end
face - this will protect the oil seal whilst it is
being fitted (see illustrations).

60 Dip a new valve stem seal in clean engine
oil, and carefully push it over the valve and
onto the top of the valve guide - take care not
to damage the stem seal as it passes over the
valve end face. Use a suitable long-reach
sockel to press it firmly into position (see
illustrations).

61 Locate the valve spring over the valve
stem (see illustration).

4.58 Fit the lower spring seat in place, with
the convex face facing the cylinder head

4.59a Lubricate the valve stem with clean
engine oil and insert it into the guide

4.59b Fit one of the protective plastic
sleeves over the valve end face
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~ 4.60a Fit a new valve stem seal over the
valve

B2 Fit the upper seat over the top of
the spring, then using a valve spring
wnpressor compress the spring until the
upper seat is pushed beyond the collet
grooves in the valve stem. Refit the split
collet, using a dab of grease to hold the two
halves in the grooves (see illustrations).
Gradually release the spring compressor,
‘checking that the collet remains correctly
_seated as the spring extends. When correctly
seated, the upper seat should force the two
nalves of the collet together, and hold them
sacurely in the grooves in the end of the
vaive

83 Repeat this process for the remaining sets
of valve components. To settle the
components after instaliation, strike the end
of each valve stem with a mallet, using a block
of wood to protect the stem from damage.

valve spring

4.60b Use a long-reach socket to press on
the oil seal

Check before progressing any further that the
spiit collets remain firmly held in the end of the
vaive stem by the upper spring seat.

64 Smear some clean engine oil onto the
sides of the hydraulic tappets, and fit them
into position in their bores in the cylinder head
(see lllustration). Push them down until they
contact the valves, then Iubricate the
camshaft lobe contact surfaces.

65 Lubricate the camshaft and cylinder head
bearing journals with clean engine oil, then
carefully lower the camshatft into position on
the cylinder head (see illustrations). Support
the ends of the shaft as it is inserted, to avoid

ing the lobes and journals.

66 On diesel engines, with reference to
Chapter 2B, lubricate the lip of a new
camshaft oil seal with clean engine oil, and
locate it over the end of the camshaft (see

4.62b Use grease to hold the two halves of
the split collet in the groove

461 Fitting a vaive spring

illustration). Slide the seal along the camshaft
until it locates in the lower half of its housing
in the cylinder head.

67 Oil the upper surfaces of the camshaft
bearing journals, then fit the bearing caps in
place. Ensure that they are fitted the right way
around and in the correct locations, then fit
and tighten the retaining nuts, as follows:
Petrol engines

68 Note the fitted orientation of the camshaft
bearing caps. The wider cast lugs must be
positioned on the inlet side of the head, and
the bearing cap identification numbers must
be readable from the exhaust side (see
illustration).

69 Fit caps Nos 2 and 4 over the camshaft,
and tighten the retaining nuts altemnately and
diagonally to the specified Stage 1 torque.

4.64 Fit the tappets into their bores in the
cylinder head
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A Castlug
B Identification number

70 Smear the mating surfaces of caps Nos 1
and 5 with sealant (see illustration). Locate
caps Nos 1, 3 and 5 over the camshaft, then fit
and tighten the nuts to the specified Stage 1
torque.

71 Working in a diagonal sequence, tighten
all the bearing cap nuts to the specified Stage
2 angle - use an angle gauge, if available, to
ensure accuracy.

72 Fit the nuts to bearing cap No 5, and
tighten to the specified torque.

73 With reference to Chaplor 2A, lubricate
the lip of a new camshaft oil seal with clean
engine oil, and locate it over the end of the
camshaft (see illustration). Using a mallet
and a long-reach socket of an appropriate
diameter, drive the seal squarely into its
housing until it bears against the inner stop -
do not attempt to force it in any further.
Diesel engines

74 The bearing cap mounting holes are
drilled off-centre; ensure that they are fitted
the correct way around (see illustration).

75 When fitting the bearing caps, the
camshaft lobes for No 1 cylinder must be
facing upwards.

76 Fit caps Nos 2 and 4 over the camshaft,
and tighten the retaining nuts alternately and
diagonally to the specified torque.

77 Now fit caps Nos 1, 3 and 5 over the
camshaft and tighten the nuts to the specified
torque. Ensure that cap No 5 is correctly
located by lightly tapping the end of the
camshaft.

4.74 The camshaft bearing caps on diesel
engines are drilled off-centre, to ensure
they are refitted the correct way round

4.70 Smear the mating surfaces of cap No
1 with sealant

78 Refit the coolant outlet elbow, using a

new gasket/O-ring as necessary.

79 Refit the fuel injectors and glow plugs,

with reference to Chapters 4C and 5C.

All engines

80 Refit the coolant temperature sensor and

oil pressure switch.

81 With reference to Chapter 2A or B as

applicable, carry out the following:

a) Refit the timing belt sprocket to the
camshaft

b) Refit the infet and exhaust manifolds,
complete with new gaskets.
82 Refer to Chapter 2A or B as applicable
and refit the cylinder head to the cylinder

N
-\
X

Warning: Petrol engine codes
AER and ALL have an aluminium
cylinder block, and the crankshaft
on these engines must not be

E

5 Hstommdoonnocliurods
- removal and inspection

1 Refer to Part A or B of this Chapter and

remove the cylinder head, flywheel, sump and
baffle plate, oil pump and pickup, as

4.73 Fitting a new camshaft oil seal

2 With the pistons sitting halfway down their

bores, carefully feel around the tops of the

cylinder bores. Any wear ridges found at the

point where the pistons reach top dead centre
must be removed, otherwise the pistons may
be damaged when they are pushed out of

their bores. This can be accomplished with a
scraper or ridge reamer.

3 Scribe the number of each piston on its
crown, to allow identification later; note that
No 1 is at the timing beit end of the engine.

4 Using a set of feeler blades, measure the

big-end to crankpin web thrust clearance at

each connecling rod, and record the
measuremants for later reference.

5 On diesel engines, remove the retaining
screw and withdraw the piston cooling jets
from their mounting holes (see illustrations).
6 Rotate the crankshaft until pistons Nos 1

and 4 are at bottom dead centre, Unless they

are already identified, mark the big-end
bearing caps and connecting rods with their
respective piston numbers, using a centre-

punch or a scribe (see illustration). Note the

orientation of the bearing caps in relation to
the connecting rod; it may be difficuit to see
the manufacturer's markings at this stage, so
scribe alignment arrows on them both to
ensure correct reassembly. Note: On engine
codes AER and ALL, the caps will only fit the
correct way round on the correct connecting
rod, as the caps are cracked off the rods
during production. It is still advisable to mark
the caps and rods for location and orientation,
however, to save time when reassembling.

7 Note the fitted orientation of the connecting
rods and caps in relation to the timing beit end

X
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~ rods with their piston numbers (arrowed)

‘of the engine. Depending on engine code, there
“wil be some form of marking on the side of rod
nd cap which faces the timing belt end - this
#may be a punch mark, cut-out, raised dot or a
‘@ffarent profile in the casting. Make your own
narks on the timing belt side of the rod and cap
f the manufacturer’s marks ane unclear,
'8 Unbolit the bearing cap bolts/nuts, half a
Um at a time, until they can be removed by

Band. Recover the bottom shell bearing, and
fape it to the cap for safe keeping. Note that if
e shell bearings are to be re-used, they
must be refitted to the same connecting rod,
# On engine code AEV, the bearing cap bolts
Wil remain in the connecting rod; in this case,
“the threads of the bolts should be padded
with insulating tape, to prevent them from
1 g the crankpins when the pistons are
imoved from their bores (see illustration).
Drive the pistons out of the top of their
‘Bores by pushing on the underside of the
piston crown with a piece of dowel or a
or handle. As the piston and connecting
od emerge, recover the top shell bearing and
ape it to the connecling rod for safekeeping.
11 Turn the crankshaft through half a turn
and working as described above, remove Nos
‘2 and 3 pistons and connecling rods.
Remember to maintain the components in
. cylinder groups, whilst they are in a
¢ d state.
',' umasmalﬂat-bhdedsaewddv«mo
‘the removal siot, and prise the gudgeon pin
girclips from each piston. Push out the
‘gudgeon pin, and separate the piston and
‘connecting rod (see lliustrations). Discard
hcirdpu. as new items must be fitted on

| 5.12b Push out the gudgeon pin and
separate the piston and connecting rod

5.9 Pad the bolt threads with tape

reassembly. if the pin proves difficult to
remove, heat the piston to 60°C with hot
water - the resulting expansion will then aliow
the two components to be separated.

Inspection

13 Before an inspection of the pistons can be
carried out, the existing piston rings must be
removed, using a removal/installation tool, or
an old feeler blade if such a tool is not
available (see illustration). Always remove
the upper piston rings first, expanding them to
clear the piston crown. The rings are very
brittie and will snap if thoy are stretched too
much - sharp edges are produced when this
happens, so protect your eyes and hands.
Discard the rings on removal, as new items
must be fitted when the engine is
reassembled.

14 Use a section of old piston ring to scrape
the carbon deposits out of the ring grooves,
taking care not to score or gouge the edges of
the groove.

15 Carefully scrape away all traces of carbon
from the top of the piston. A hand-held wire
brush (or a piece of fine emery cloth) can be
used, once the majority of the deposits have
been scraped away. Be careful not to remove
any metal from the piston, as it is relatively
soft. Note: Take care fo preserve the piston
number markings that were made during
removal.

16 Once the deposits have been removed,
clean the pistons and connecting rods with
paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil return holes
in the ring grooves are clear.

old feeler blade

5.12a Mnmﬂmmmm
slot and prise off the gudgeon pin circlips

17 Examine the piston for signs of terminal
wear or damage. Some normal wear will be
apparent, in the form of a vertical ‘grain’ on
the piston thrust surfaces and a slight
looseness of the top compression ring in its
groove, Abnormal wear should be carefully
examined, to assess whether the component
is still serviceable and what the cause of the
wear might be.

18 Scuffing or scoring of the piston skirt may
indicate that the engine has been overheating,
through inadequate cooling, lubrication or
abnormal combustion temperatures. Scorch
marks on the skirt indicate that blow - by has
occurred, perhaps caused by wom bores or
piston rings. Bumt areas on the piston crown
are usually an indication of pre-ignition, pinking
or detonation. In extreme cases, the piston
crown may be meited by operating under these
conditions. Corrosion pit marks in the piston
crown indicate that coolant has seeped into the
combustion chamber and/or the crankcase,
The faults causing these symptoms must be
corrected before the engine is brought back
into service, or the same damage will recur.
19 Check the pistons, connecting rods,
gudgeon pins and bearing caps for cracks.
Lay the connecting rods on a flat surface, and
look along the length to see if it appears bent
or twisted. If you have doubts about their
condition, get them measured at an
engineering workshop. Inspect the small-end
bush bearing for signs of wear or cracking.
20 Using a micrometer, measure the
diameter of all four pistons at a point 10 mm
from the bottom of the skirt, at right-angles to
the gudgeon pin axis (see (llustration).
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Compare the measurements with those listed in
the Specifications. If the piston diameter is out
of the tolerance band listed for its particular
size, then it must be renewed. Note: If the
cylinder block was re-bored during a previous
overhaul, oversize pistons may have been fitted.
Record the measurements and use them to
check the piston clearances when the cylinder
bores are measured, later in this Chapter.

21 Hold a new piston ring in the appropriate
groove and measure the ring-to-groove
clearance using a feeler blade (see
illustration). Note that the rings are of
different widths, so use the correct ring for the
groove. Compare the measurements with
those listed; if the clearances are outside of
the tolerance band, then the piston must be
renewed. Confirm this by checking the width
of the piston ring with a micrometer.

22 Using internal/external vernier calipers,
measure the connecting rod small-end intemal
diameter and the gudgeon pin extemal
diameter. Subtract the gudgeon pin diameter
from the small-end diameter to obtain the
clearance. If this measurement is outside its
specification (where given), then the piston
and connecting rod bush will have to be
resized and a new gudgeon pin installed. An
engineering workshop will have the equipment
needed to undertake a job of this nature.

23 The orientation of the piston with respect
to the connecting rod must be correct when
the two are reassembled. The piston crown is
marked with an arrow (which may be
obscured by carbon deposits); this must point
towards the timing belt end of the engine
when the piston is installed. The connecting

6.4 Measuring crankshaft endfloat using a
DTl gauge

rod and its bearing cap both have recesses
machined into them, close to their mating
surfaces - these recesses must both face the
same way as the arrow on the piston crown (i@
towards the timing beit end of the engine)
when cormectly installed. Reassemble the two
components to satisfy this requirement,

24 Lubricate the gudgeon pin and small-end
bush with clean engine oil. Slide the pin into
the piston, engaging the connecting rod
small-end. Fit two new circlips to the piston at
either end of the gudgeon pin, such that their
open ends are facing 180" away from the
removal slot in the piston. Repeat this
operation for the remaining pistons.

X

Warning: Petrol engine codes
AER and ALL have an aluminium
cylinder block, and the
crankshaft on these engines
must not be removed, or the block main
bearings will distort. Even loosening the
main bearing caps will have this effect. For
this reason, if crankshaft or main bearing
wear is suspected, the crankshaft and
cylinder block must be renewed complete.

Removal
1 Note: If no work is to be done on the

Crankshaft -

pistons and connecting rods, then removal of
the cylinder head and pistons will not be
necessary. Instead, the pistons need only be

6.5 anngmmmnmm
feeler blades

pushed far enough up the bores so that they
are positioned clear of the crankpins. The use
of an engine stand is strongly recommended.
2 With reference to Chapter 2A or B as
applicable, camry out the following: '
a) Remove the crankshaft timing belt

sprocket.
b) Remove the clutch components, where
applicable, and the flywheel/driveplate.
¢) Remove the sump, baffie plate (where
applicable), oil pump and pickup.
aﬁwmmmmdwmmd

4 Carry out a check of the crankshaft e
as follows. Note: This can only be accom-
plished when the crankshaft is still instafied in
the cylinder block/crankcase, but is free
move. Set up a DTl gauge so that the probe
in line with the crankshaft axis and is in contacs
with a fixed point on end of the crankshaft (se
illustration). Push the crankshaft along its axis
to the end of its travel, and then zero the

mmmwmotmmm.m

Compare the results with the Specifications.
6 Observe the manufacturer's identification
marks on the main bearing caps. The numbas
relates to the position in the crankcase, as
counted from the timing belt end of the enging
(see illustration).

7 Loosen the main bearing cap bolts one
quarter of a turn at a time, until they can b
removed by hand. Using a soft-faced mallet,
strike the caps lightly to free them from the
crankcase. Recover the lower main bearing
shells, taping them to the cap for safekeeping.
Mark them with indelible ink to aid
identification, but do not score or scratch
them in any way.

8 Carefully lift the crankshaft out, taking care
not to dislodge the upper main bearing shels
(see illustration). It would be wise to get an
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- essistant’s help, as the crankshaft is heavy.
- Set it down on a clean, level surface and
~ chock it with blocks to prevent it from rolling.
9 Extract the upper main bearing shells from
the crankcase, and tape them to their
respective bearing caps. Remove the two
thrustwasher bearings from either side of No 3
erank web.
10 With the shell bearings removed, observe
the recesses machined into the bearing caps
‘and crankcase - these provide location for the
Jugs which protrude from the shell bearings
and so prevent them from being fitted
incorrectly.
Inspection
11 Wash the crankshaft in a suitable solvent
ind allow it to dry. Flush the oil holes
Ihoroughly to ensure that are not blocked -
use a pipe cleaner or a needle brush if
‘pecessary. Remove any sharp edges from the
2dge of the hole which may damage the new
‘bearings when they are installed.
12 Inspect the main bearing and crankpin
s carefully; if uneven wear, cracking,
scoring or pitting are evident, the cranksha‘t
should be reground by an engineering
workshop, and refitted to the engine with
‘undersize bearings.
,13 Use a micrometer to measure the
diameter of each main bearing journal (see
Jlustration). Taking a number of
measurements on the surface of each journal
will reveal if it is wom unevenly. Differences in
diameter measured at 90° intervals indicate
- that the journal is out of round. Differences in
Glameter measured along the length of the

"2 Check the intermediate shaft endfioat
using a DTI gauge

journal, indicate that the journal is tapered.
Again, if wear is detected, the crankshaft must
be reground by an engineering workshop, and
undersize bearings will be needed (refer to

Reassembly).
14 Check the oil seal journals at either end of
the crankshaft. if they appear excessively
scored or damaged, they may cause the new
seals to leak when the engine is reassembled.
It may be possible to repair the journal; seek
the advice of an engineering workshop or your
VW dealer.

15 Measure the crankshaft runout by setting
up a DTl gauge on the centre main bearing
and rotating the shaft in V-blocks. The
maximum deflection of the gauge will indicate
the runout. Take precautions to protect the
bearing journals and oil seal mating surfaces
from damage during this procedure. A
maximum runout figure is not quoted by the
manufacturer, but use the figure of 0.05 mm
as a rough guide. If the runout exceeds this
figure, crankshaft renewal should be
considered - consult your VW dealer or an
engine rebuilding specialist for advice.

16 Refer to Section 9 for details of main and
big-end bearing inspection.

7 Intermediate shaft

mmalmdmﬁt?ﬁmg

Removal
1 Refer to Chapter 2B and carry out the

6.13 Use a micrometer to measure the
diameter of each main bearing journal

a) Remove the timing bell.

b) Remove the intermediate shaft sprocket.
2 Before the shaft is removed, the endfloat
must be checked. Anchor a DTI gauge to the
cylinder block, with its probe in line with the
intermediate shaft centre axis (see
illustration). Push the shaft into the cylinder
block to the end of its travel, zero the DTl
gauge and then draw the shaft out to the
opposite end of its travel. The manufacturers
do not quote a figure for intermediate shaft
endfloat - as a guide, the figure for camshaft
endfloat may be used. Renew the shaft if the
endfloat appears excessive.

3 Slacken the retaining bolts and withdraw
the intermediate shaft flange. Recover the O-
ring seal, then press out the oil seal (see

illustrations).

4 Withdraw the intermediate shaft from the
cylinder block, and inspect the drive gear at
the end of the shaft; if the teeth show signs of
excessive wear, or are damaged in any way,
the shaft should be renewed.

5 If the oil seal has been leaking, check the
shaft mating surface for signs of scoring or
damage.

Refitting

6 Liberally oil the intermediate shaft bearing
surfaces and drive gear, then carefully guide
the shaft into the cylinder block and engage
the journal at the leading end with its support

bearing.

7 Press a new shaft oil seal into its housing in
the intermediate shaft flange, and fit a new O-
ring seal to the inner sealing surface of the
flange.

7.3c Pnuoutmollud

7.3d ... then recover the O-ring seal
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8.6 To clean the cylinder block threads,
run a correct-size tap into the holes

8 Lubricate the inner lip of the seal with clean
engine oil, and slide the flange and seal over
the end of the intermediate shaft. Ensure that
the O-ring is correctly seated, then fit the
flange retaining boits and tighten them to the
specified torque. Check that the intermediate
shaft can rotate freely.

9 With reference to Chapter 2B, refit the
timing belt sprocket to the intermediate shaft
and tighten the centre bolt to the specified
torque.

8
Oymuockfa:‘i:dm

Cleaning

1 Remove all external components and
electrical switches/sensors from the block.
For complete cleaning, the core plugs should
ideally be removed. Drill a small hole in the
plugs, then insert a self-tapping screw into the
hole. Extract the plugs by pulling on the screw
with a pair of grips, or by using a slide
hammer.

2 Scrape all traces of gasket and sealant from
the cylinder block/crankcase, taking care not
to damage the sealing surfaces.

3 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight - they may
have to be drilled out, and the holes re-
tapped. Use new plugs when the engine is
reassembled.

4 If the casting is extremely dirty, it should be
steam-cleaned. After this, clean all oil holes
and galleries one more time, Flush all intemal
passages with warm water until the water runs
clear. Dry thoroughly, and apply a light film of
oll to all mating surfaces and cylinder bores,
to prevent rusting. If you have access to
compressed alr, use it to speed up the drying
process, and to blow out all the oil holes and
galleries.

Warning: Wear eye protection
when using compressed air!

5 If the castings are not very dirty, you can do
an adequate cleaning job with 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 all oil
holes and galleries very thoroughly, and to dry
all components well. Protect the cylinder
bores as described above, to prevent rusting.
6 All threaded holes must be clean, to ensure
accurate torque readings during reassembly.
To clean the threads, run the comect-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.
Note: Take extra care {o exclude all cleaning
liquid from blind tapped holes, as the casting
may be cracked by hydraulic action if a bolt is
threaded into a hole containing liquid.
TApNywtlabbmn!olhenewoiqam
plugs, and insert them into the holes in the
block. Tighten them securely.

8 If the engine is not going to be reassembled
immediately, cover it with a large plastic bag
to keep it clean; protect all mating surfaces
and the cylinder bores as described above, to
prevent rusting.

Inspection

9 Visually check the casting for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase  with
professional equipment. If defects are found,
have them repaired if possible; if not, a new
block will be required.

10 Check the cylinder bores for scuffing or
scoring. Any evidence of this kind of damage
should be cross-checked with an inspection
of the pistons: see Section 5 of this Chapter. If
the damage is in its early stages, it may be
possible to repair the block by reboring it.
Seek the advice of an engineering workshop
before you progress.

11 To allow an accurate assessment of the
wear in the cylinder bores to be made, thex
diameter must be measured at a number of
points, as follows. Insert a bore gauge into
bore No 1, and take three measurements s
line with the crankshaft axis; one at the top of
the bore, roughly 10 mm below the bottom of |
the wear ridge, one halfway down the bore
and one at a point roughly 10 mm the bottom
of the bore. Note: Stand the cylinder block
squarely on a workbench during this
procedure, inaccurate results may be
obtained if the measurements are taken when
the engine mounted on a stand.

12 Rotate the bore gauge through 90°, so
mnbmmmmmmm!
and repeat the measurements detailed in
paragraph 11 (see illustration). Record all six
measurements, and compare them with the
data listed in the Specifications. If the
difference in diameter between any two
cylinders exceeds the wear limit, or if any one
cylinder exceeds its maximum bore diameter,
then afl four cylinders will have to be rebored
and oversize pistons will have to be fitted.
Note that the imbalances produced by not |
reboring all the cylinders together would
render the engine unusable.

13 Use the piston diameter measurements
recorded earlier (see Section 5) to calculate
the piston-to-bore clearances. Figures are not
available from the manufacturer, so seek the
advice of your VAG dealer or engingé
reconditioning specialist. -
14 Place the cylinder block on a level work
surface, crankcase downwards. Use a straight
edge and a set of feeler blades to measure the
distortion of the cylinder head mating surface in
both planes. If the measurement exceeds the
specified figures, repair may be possible by
machining (on petrol engines) - consult your
dealer for advice. On diesel engines, machining
the head mating surface is not permissible.

15 Before the engine can be reassembled,
the cylinder bores must be honed. This
process involves using an abrasive tool to
produce a fine, cross-hatch pattern on the
inner surface of the bore. This has the effect of
seating the piston rings, resulting in a good
seal between the piston and cylinder. There
are two types of honing tool available to the
home mechanic, both are driven by a rotary
power tool, such as a drill. The bottie brush
hone is a stiff, cylindrical brush with abrasive
stones bonded to its bristles. The more
conventional surfacing hone has abrasive
stones mounted on spring-loaded legs. For
the inexperienced home mechanic,
satisfactory results will be achieved more
easily using the bottie brush hone. Note: /f you
are unwilling to tackie cylinder bore honing, an
engineering workshop will be able to camry out
the job for you at a reasonable cost.

16 Carry out the honing as follows; you will
need one of the honing tools described
above, a power drill/air wrench, a supply of
clean rags, some honing oil and a pair of
safety glasses.
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17 Fit the honing tool in the drill chuck.
?ubncatathecylhdumwnhhonmgml
#7d insert the honing tool into the first bore,
pressing the stones to allow it to fit. Tum
o hdt’llandaathetoolrotaiea.mnup
d down in the bore at a rate that produces a
me cross-hatch pattern on the surface. The
s of the pattern should ideally cross at
50 to 60°, although some piston ring
anufacturers may quote a different angle;
gheck the literature supplied with the new
? illustration)

Y Waming: Wear safety glasses to
l protect your eyes from debris
- flying off the honing tool.

Use plenty of oil during the honing
ss. Do not remove any more material
Is necessary to produce the required

When removing the hone tool from the
e, do not pull it out whilst it is still rotating;

: the up/down movement until the

=hue has stopped, then withdraw the tool
hiist rotating the chuck by hand, in the

sormal direction of rotation.

18 Wipe out the oil and swarf with a rag and

proceed to the next bore. When all four bores

“‘. hlockhhotsoapywatartomnm

- masofhonhgoilandmmblocku
- when a clean rag, moistened with new
N oil does not pick up any grey residue

20 Apply a light coating of engine oil to the
ating surfaces and cylinder bores to prevent

"j'. forming. Wrap the block in a plastic bag

4 Even though the main and big-end bearings
! be renewed during the engine
haul, the old bearings should be retained
eloso examination, as they may reveal
e information about the condition of
m(mmm
Btarho!aﬂmcanoccwdualolackof
Lbrication, the presence of dirt or other
rei npu-ucm overloading the engine, or
sorrosion. Regardiess of the cause of bearing
i g, the cause must be corrected before
@ engine is reassembled, to prevent it from

..l\a e

monacloansudaoahthosmmal
I .~ position as their location in the engine. This will
. #nable you to match any bearing problems with
- e corresponding crankshaft journal. Do not
“Souch any sheil’s intemal bearing surface with
your fingers while checking it, or the delicate
. surface may be scratched.

4 Dirt and other foreign matter gets into the
engine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present. Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are not thoroughly
cleaned using the proper cleaning methods.
Whatever the source, these foreign objects
often end up embedded in the soft bearing
material, and are easily recognised. Large
particles will not embed in the bearing, but will
score or gouge the bearing and journal. The
best prevention for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessiy-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.

S Lack of Ilubrication (or Iubrication
breakdown) has a number of interrelated
causes. Excessive heat (which thins the oil),
overloading (which squeezes the oil from the

bearing face) and oll leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which
usually are the result of misaligned oil holes in
a bearing shell, will also oil-starve a bearing,
and destroy it. When lack of lubrication Is the
cause of bearing failure, the bearing material
is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the point where the steel backing tums blue
from overheating.

6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, tending 1o squeeze out the oll film.
These loads cause the bearings to flex, which
produces fine cracks in the bearing face
(fatigue failure). Eventually, the bearing
material will loosen in pleces, and tear away
from the steel backing.

7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced to drive off the condensed water
and corrosive gases. These products collect
in the engine oil, forming acid and sludge. As
the oil is carried to the engine bearings, the
acid attacks and corrodes the bearing
material,

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell result in high spots on
the bearing, which lead to failure.,

9 Do not touch any shell's internal bearing
surface with 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.
Selection

11 Main and big-end bearings for the engines
described in this Chapter are available in
standard sizes and a range of undersizes to
suit reground crankshafts - refer to
Specifications for details.

12 The running clearances will need to be
checked when the crankshaft is refitted with
its new bearings (see Section 11).

10 Engine overhaul -

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
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11.3 Bearing shells correctly refitted

B Lug on bearing shell
C Oil hole

A Recess in bearing
saddie

materials, thread-locking compound will be
needed. A suitable tube of liquid sealant will
also be required for the joint faces that are
without gaskets, It is recommended that the
manufacturer’'s own products are used, which
are specially formulated for this purpose; the
relevant product names are quoted in the text
of each Section where they are required.
2 In order to save time and avoid problems,
engine reassembly should ideally be carried
out in the following order:
a) Crankshaft (not engine codes AER and ALL).
b) Piston/connecting rod assemblies.
¢) Oil pump (see Chapter 2A or B).
d) Sump (see Chapter 2A or B).
@) Flywheel/driveplate (see Chapter 2A or B).
)] Ws) head and gasket (see Chapter 2A
or B).
g) Timing beit tensioner, sprockets and
timing belt (see Chapter 2A or B).
h) Engine external components and
ancillaries.
i) Auxiliary drivebelts, pulieys and tensioners
(see Chapter 2A or B).
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
(or in individual containers) on a completely
clean work surface.

11.8 Fit the new lower half main bearing
shells to the main bearing caps

11 Crankshatt- %
Clearance check X

Note: This Section does not apply to engines
which have an aluminium cylinder block
(engine codes AER and ALL). On these
engines, the crankshaft must not be removed,
nor even the main beaning cap bolts loosened,
due to the danger of distorting the cylinder
block. Measuring the main bearing running
clearances is not possible with normal

workshop tools on these engines.
1 Crankshaft refitting is the first stage of
engine overhaul. At this

point, it is assumed that the crankshatft,
cylinder block/crankcase and bearings have
been cleaned, inspected and reconditioned or
renewed.

2 Place the cylinder block on a clean, level
work surface, with the crankcase facing
upwards. Unbolt the bearing caps and
carefully release them from the crankcase; lay
them out in order to ensure correct
reassembly. If they are still in place, remove
the bearing shells from the caps and the
crankcase, and wipe out the inner surfaces
with a clean rag - they must be kept spotiessly
clean

3 Clean the rear surface of the new bearing
shells with a rag, and lay them on the bearing
saddles. Ensure that the orientation lugs on
the shells engage with the recesses in the
saddles, and that the oil holes are correctly
aligned (see lllustration). Do not hammer or
otherwise force the bearing shells into place.
It is critically important that the surfaces of the
bearings are kept free from damage and
4 Give the newly-fitted bearing shelis and the
crankshaft journals a final clean with a rag.
Check that the oil holes in the crankshaft are
free from dirt, as any left here will become

11.7 Lay a piece of Plastigauge on each journal, in line with the
crankshaft axis

embedded in the new bearings when the
engine is first started. 1

5 Carefully lay the crankshaft in the
crankcase, taking care not to dislodge the

bearing shells.
Running clearance check

6 When the crankshaft and bearings are
refitted, a clearance must exist between them
to allow lubricant to circulate. This clearance
is impossible to check using feeler blades, so
Plastigauge is used. This is a thin strip of soff
plastic that is crushed between the bearing
shells and journals when the bearing caps ars
tightened up. The change in its width thea
indicates the size of the clearance gap.

7 Cut off five pieces of Plastigauge, just
shorter than the length of the crankshaft
journal. Lay a piece on each journal, in ling
with its axis (see illustration).

8 Wipe off the rear surfaces of the new lower
half main bearing shells and fit them to the
main bearing caps, ensuring the locating lugs
engage correctly (see illustration).

9 Wipe the front surfaces of the bearing
shells, and give them a light coating of
silicone release agent - this will prevent the
Plastigauge from sticking to the shell. Fit the
caps in their comect locations on the bearing
saddles, using the manufacturer's markings
as a guide. Ensure that they are correctly
orientated - the caps should be fitted such
that the recesses for the bearing shell locating
lugs are on the same side as those in the
bearing saddle.

10 Working from the centre bearing cap,
tighten the bolts one half turn at a time until
they are all correctly torqued (on diesel
engines, tighten only to the Stage 1 torque -
no further). Do not let the crankshaft tum at all
whilst the Plastigauge is in place.
Progressively unbolt the bearing caps and
remove them, taking care not to dislodge the
Plastigauge.
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11.11 Measure the width of the crushed
Plastigauge using the scale provided

11 The width of the crushed Plastigauge can
" mow be measured, using the scale provided
fsee illustration). Use the correct scale, as
Both imperial and metric are printed. This
- measurement indicates the running clearance
= compare it with that listed in Specifications.
' ¥ the clearance is outside the tolerance, it
may be due to dirt or debris trapped under the
ing surface; try cleaning them again and
sat the clearance check. If the results are
uriacceptable, re-check the journal
- @ameters and the bearing sizes. If the
Piastigauge is thicker at one end, the journals
-may be tapered, and will require regrinding.
12 When you are satisfied that the
' glearances are cormect, carefully remove the
semains of the Plastigauge from the journals
2nd bearings faces. Use a soft, plastic or
‘wooden scraper as anything metallic is likely
4o damage the surfaces.

Crankshaft - final refitting

43 Lift the crankshaft out of the crankcase.
Wipe off the surfaces of the bearings in the
‘crankcase and the bearing caps. Fit the thrust
mmmammsmm
mmmmuozma Use a small
of grease to hold them in place; ensure
they are seated correctly in the machined
m.mm&aosymfwh\gmd&
14 Liberally coat the bearing shells in the
grankcase with clean engine oil of the
- appropriate grade.

15 Lower the crankshaft into position so that
- Mo 2 and 3 cylinder crankpins are at TDC; No 1
#nd 4 cylinder crankpins will then be at BDC,
' peadly for fitting No 1 piston.

11.17 Fitting a main bearing cap in place

11.16 Fitting the thrustwashers to No 3
bearing cap

16 Lubricate the lower bearing shells in the
main bearing caps with clean engine oil, then fit
the thrustwashers to either side of bearing cap
No 3, noting that the lugs protruding from the
washers engage the recesses in the side of the
bearing cap (see illustration). Make sure that
the locating lugs on the shells are still engaged
with the comresponding recesses in the caps.
17 Fit the main bearing caps in the correct
order and orientation - No 1 bearing cap must
be at the timing beit end of the engine, and
the bearing shell locating recesses in the
bearing saddles and caps must be adjacent to
each other (see illustration). Insert the
bearing cap bolts (new bolts on diesel
engines) and hand-tighten them only.

Petrol engines

18 Working from the centre bearing cap
outwards, tighten the retaining bolts to the
specified torque.

Diesel engines

19 Working from the centre bearing cap
outwards, tighten the retaining bolts to the
specified Stage 1 torque (see illustration).

20 Working in the same sequence, tighten
the bolts further to the specified Stage 2
angle. Use an angle-measuring gauge, if
available, to ensure accuracy,

All engines

21 Refit the crankshaft rear oil seal housing,
together with a new oil seal; refer to Part A or
B (as applicable) of this Chapter for details.
22 Check that the crankshaft rotates freely by
tuming it manually. If resistance is felt, re-check
the running clearances, as described above.

11.19 Tighten the bearing cap bolts to the
specified torque

23 Carry out a check of the crankshaft
endfloat as described at the beginning of
Section 6. If the thrust surfaces of the
crankshaft have been checked and new thrust
bearings have been fitted, then the endfloat
should be within specification.

B

B

1 At this point, it is assumed that the pistons
have been correctly assembled to their
respective connecting rods, and that the
piston ring-to-groove clearances have been
checked. If not, refer to the end of Section 5.
2 Belore the rings can be fitted to the pistons,
the end gaps must be checked with the rings
fitted into the cylinder bores.

3 Lay out the piston assemblies and the new
ring sets on a clean work surface so that the
components are kept together in their groups
during and after end gap checking. Place the
crankcase on the work surface on its side,
allowing access to the top and bottom of the
bores.

4 Take the No 1 piston top ring and insert it
into the top of the bore. Using the No 1 piston
as a ram, push the ring close to the bottom of
the bore, at the lowest point of the piston
travel. Ensure that it is perfectly square in the
bore by pushing firmly against the piston
crown,

§ Use a set of feeler blades to measure the
gap between the ends of the piston ring: the
correct blade will just pass through the gap
with a minimal amount of resistance (see
illustration). Compare this measurement with
the wear limit listed in the Specifications.
Check that you have the correct ring belore
deciding that a gap is incorrect. Repeat the
operation for all rings.

6 If new rings are being fitted, it is unlikely
that the end gaps will be too small. If a
measurement is found to be undersize, it must
be comrected or there is the risk that the ends
of the ring may contact each other during
operation, possibly resulting in engine
damage. Ensure that the ring has been fitted
in its correct location, and consult your parts
supplier if the ring end gap is still too small.

12 Pistons and piston rings -
assembly

12.5 Checking a piston ring end gap using
a feeler blade
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7 When all the piston ring end gaps have
been verified, they can be fitted to the pistons.
Work from the lowest ring groove (oll control
ring) upwards. Note that the oil control ring
comprises two side rails separated by a
expander ring. Note also that the two
compression rings are different in cross-
section, and so must be fitted in the cormrect
groove and the right way up, using a piston
ring fitting tool. Both of the compression rings
have marks stamped on one side to indicate
the top facing surface (see illustration).
Ensure that these marks face up when the
rings are fitted.

8 Distribute the end gaps around the piston,
spaced at 120° intervals to the each other.
Note: If the piston ring manufacturer supplies
specific fitting instructions with the rings,
follow these exclusively.

13 Piston and connecting rod
assemblies -

refitting and
endbmngmd\og?‘

Big-end running clearance
check

Note: At this point, it is assumed that the
crankshalt is fitted lo the engine, as described
in Section 11.

1 As with the main bearings (Section 11), a
running clearance must exist between the big-
end crankpin and its bearing shells to allow oil
to circulate. There are two methods of
checking the size of the running clearance, as
described in the following paragraphs.

2 Place the cylinder block on a clean, level
work surface, with the crankcase facing
upwards. Position the crankshaft such that
crankpins No 1 and 4 are at BDC.

3 The first method is the least accurate and
involves bolting bearing caps to the big-ends,
away from the crankshaft, with the bearing
shells in place. Note: Correct orientation of
the bearing caps is critical; refer to the notes
in Section 5. The internal diameter formed by
the assembled big-end is then measured
using internal vernier calipers. The diameter of
the respective crankpin is then subtracted
from this measurement and the result is the
running clearance.

4 The second method of carrying out this
check involves the use of Plastigauge, in the
same manner as the main bearing running
clearance check (see Section 11) and is much
more accurate than the previous method.
Clean all four crankpins with a clean rag. With
crankpins No 1 and 4 at BDC initially, place a
strand of Plastigauge on each crankpin

journal,

§ Fit the upper big-end bearing sheils to the
connecting rods, ensuring that the locating
lugs and recesses engage correctly.
Temporarily refit the piston/connecting rod
assemblies to the crankshaft; refit the big-end
bearing caps, using the manufacturer's
markings to ensure that they are fitted the
cofrect way around - refer to Final refitting for
details.

6 Tighten the bearing cap nuts/bolts to the
specified Stage 1 torque only - no further.
Take care not to disturb the Plastigauge or
rotate the connecting rod during the
tightening process.

7 Dismantie the assemblies without rotating
the connecting rods. Use the scale printed on
the Plastigauge envelope to determine the
big-end bearing running clearance and
compare it with the figures listed in
Specifications.

8 If the clearance is significantly different
from that expected, the bearing shells may be
the wrong size (or excessively worn, if the
original shells are being re-used). Make sure
that no dirt or oil was trapped between the
bearing shells and the caps or connecting
rods when the clearance was measured. Re-
check the diameters of the crankpins. Note
that if the Plastigauge was wider at one end
than at the other, the crankpins may be
tapered. When the problem is identified, fit
new bearing shells or have the crankpins
reground to a listed undersize, as appropriate.
9 Upon completion, carefully scrape away all
traces of the Plastigauge material from the
crankshaft and bearing shells. Use a plastic or
wooden scraper, which will be soft enough to
prevent scoring of the bearing surfaces.

Bca:g?dnﬂmtonﬂoncheck
- engines

10 Using internal and external vernier
calipers, measure the internal diameter of the
assembled connecting rod and big-end
bearing cap, and the diameter of its bearing
shells, as shown (see illustration). Subtract
the connecting rod internal diameter from the
shell diameter to obtain the shell pre-tension.
If the figure obtained is less than the specified
minimum, new shelis should be fitted.

Piston and connecting rod
assemblies - final refitting

11 Note that the following procedure
assumes that the crankshaft main bearing
caps are in place (see Section 11).

12 Ensure that the bearing shells are

fitted, as described at the beginning of this
Section. If new shells are being fitted, ensure

that all traces of the protective grease are
cleaned off using paraffin. Wipe dry the shells
and connecting rods with a lint-free cloth. |
13 Lubricate the cylinder bores, the pistons,
and piston rings with clean engine oil. Lay out |
each piston/connecting rod assembly in order |
on a work surface. On engine code AEV, fit
the new bolts to the connecling rods with
mmamm«mmn
Mﬂmwmmmmmm
crankshaft journals during reassembly.

14 Start with piston/connecting rod
assembly No 1. Make sure that the piston
rings are still spaced as described in Section
12, then clamp them in position with a piston

ring compressor.

15 mmﬁnpluoﬂoo«mmgmdmnw
into the top of cylinder No 1. Lower the big-
end in first, guiding it to protect the cylinder
bores.

16 Ensure that the orientation of the piston in.
its cylinder is correct - the piston crown,
connecting rods and big-end bearing caps
have markings, which must point towards the
timing belt end of the engine when the piston
is instalied in the bore - refer to Section 5 for
details. |
17 Using a block of wood or hammer handie
against the piston crown, tap the assembly |
into the cylinder until the piston crown is flush |
with the top of the cylinder.

18 Ensure that the bearing shell is still
correctly Installed. Liberally lubricate the
cwi&pinandboﬂabowingah.llswitholom:‘!
engine oil. Taking care not to mark the
cylinder bores, tap the piston/connecting rod
assembly down the bore and onto the
crankpin. Refit the big-end bearing cap,
tightening its new retaining nuts/bolts finger-
tight at first. Note that the orientation of the i
bearing cap with respect to the connecting
rod must be correct when the two
are reassembled. The

close to their mating surfaces - these must
both face in the same direction as the arrow
on the piston crown (je towards the timing belt
end of the engine) when correctly installed -
refer to Section 5 for details.

13.10 Dimensions for calculation of big-
end bearing shell pre-tension

a Connecting rod internal diameter

b Bearing shell diameter
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19 On diesel engines except code AEF
Idirect injection diesel engines), the piston
crowns are specially shaped. Because of this,
‘pistons 1 and 2 are different to pistons 3 and
4. When correctly fitted, the larger inlet valve
chambers on pistons 1 and 2 must face the
- Sywheel end of the engine, and the larger inlet
walve chambers on pistons 3 and 4 must face
‘the liming belt end of the engine (see
Hiustration). New pistons have number
- markings on their crowns to indicate their type
= 1/2 denotes piston 1 or 2, 3/4 indicates
piston 3 or 4,

‘20 On engine code AEV, remove the hose or
tape from the connecting rod bolt threads.

21 OIl the threads and contact faces of the
new nuts/boits with clean engine oil,
Tighten the nuts/bolts half a tum at a time to
e specified Stage 1 torque (see illustration).
22 Now tighten the nuts/bolts further to the
specified Stage 2 angle. Use an angle-
measuring gauge, if available, to ensure
_accuracy (see illustration).

23 Refit the remaining three piston/
connecting rod assemblies in the same way.
24 Rotate the crankshaft by hand. Check that
it turns freely; some stiffness is to be
axpected if new parts have been fitted, but
there should be no binding or tight spots.
‘Diesel engines

25 If new pistons are to be fitted, or if a new
short engine is to be instalied, the projection
of the piston crowns above the cylinder head
at TDC must be measured, to determine the
type of head gasket that should be fitted.

26 Tumn the cylinder block over (so that the
crankcase is facing downwards) and rest it on
a stand or wooden blocks. Anchor a DTI
gauge to the cylinder block, and zero it on the
head gasket mating surface. Rest the gauge
probe on No 1 piston crown and turn the
crankshaft slowiy by hand so that the piston
reaches and then passes through TDC.
Measure and record the maximum deflection
at TDC.

13.19 Piston orientation and fitting order
(diesel engine code AHG, AKU or AGD)

27 Repeat the measurement at piston No 4,
then turn the crankshaft through 180° and
take measurements at pistons Nos 2 and 3.

28 If the measurements differ from piston to
piston, take the highest figure and use this to
determine the head gasket type that must be
used - refer to the Specifications for details,

29 Note that if the original pistons have been
refitted, then a new head gasket of the same
type as the original item must be fitted; refer
to Chapter 2B for details of how to identify

different head gasket types.

14 Engine -
initial start-up after overhaul &
and reassembly

1 Refit the remainder of the engine
components in the order listed in Section 10,
referring to Part A or B where necessary. Refit
the engine (and transmission) to the vehicle as
described in Section 2. Double-check the
engine oil and coolant levels and make a final
check that everything has been reconnected.
Make sure that there are no tools or rags left
in the engine compartment.

Petrol models

2 Remove the spark plugs, referring to
Chapter 1A for details.

13.22 ... and Stage 2 torque settings

| Vi -
13.21 Tightening the big-end bearing cap bolts to the Stage 1...

3 The engine must be immobilised such that
it can be turned over using the starter motor,
without starting - disable the fuel pump by
unplugging the fuel pump power relay from
the relay board; refer to the relevant Part of
Chapter 4 for details. Alternatively, identify
and remove the fuel pump fuse.

Caution: On vehicles with a catalytic
converter, it is potentially damaging to
immobilise the engine by disabling the
ignition system without first disabling the
fuel system, as unburnt fuel could be
supplied to the catalyst. When the engine
is later started, the unburnt fuel in the
converter may ignite and irreparably
damage the converter.

4 Tum the engine using the starter motor until
the oil pressure warning light goes out. If the
light fails to extinguish after several seconds
of cranking, check the engine oll level and that
the oil filter is secure. Assuming these are
correct, check the security of the oil pressure
switch wiring - do not progress any further
until you are satisfied that oil is being pumped
around the engine at sufficient pressure.

5 Refit the spark plugs, and reconnect the
fuel pump relay (or refit the fuel pump fuse).

Diesel models

6 Disconnect the electrical wiring from the
fuel cut-off valve (stop solenoid) at the fuel
injection pump - refer to Chapter 4C for
details,

7 Turn the engine using the starter motor until
the oil pressure warning light goes out.

8 If the light fails to extinguish after several
seconds of cranking, check the engine oil
level and that the oil filter is secure. Assuming
these are correct, check the security of the oil
pressure switch wiring - do not progress any
further until you are satisfied that oil is being
pumped around the engine at sufficient

pressure.
9 Reconnect the fuel cut-off valve wiring.
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All models

10 Start the engine, but be aware that as fuel
system components have been disturbed, the
cranking time may be a littie longer than usual
11 While the engine is idling, check for fuel,
water and oil leaks. Don't be alarmed if there
are some odd smells and the occasional
plume of smoke as components heat up and
bumn off oil deposits.

12 The hydraulic tappets may initially run

noisily, but the engine should quieten down
after a few seconds' running.

13 Assuming all is well, keep the engine
idling until hot water is felt circulating through
the top hose.

14 On diesel modeis, check the fuel injection
pump timing and engine idle speed, as
described in Chapter 4C and/or Chapter 1B.
16 After a few minutes, recheck the oil and
coolant levels, and top-up as necessary.

16 On all the engines described in this

Chapter, there is no need to re-tighten the

cylinder head bolts once the engine has been
run following reassembily.

17 f new pistons, rings or crankshaft

bearings have been fitted, the engine must be

treated as new, and run-in for the first 600

miles (1000 km). Do not operate the engine at

full-throttie, or allow it to labour at low engine

speeds in any gear. It is recommended that
the engine oil and filter are changed at the end

of this period.
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1 General information and
precautions

General information

The cooling system is of pressurised type,
comprising a pump, an aluminium crossflow
radiator, an electric cooling fan, and a
thermostat. The system functions as follows.
Cold coolant from the radiator passes through
the hose to the coolan! pump, where it is
pumped around the cylinder block and head
passages. After cooling the cylinder bores,
combustion surfaces and valve seats, the
coolant reaches the underside of the
thermostat, which is initialfy closed. The coolant
passes through the heater and is retumned
through the cylinder block to the coolant pump.

When the engine is cold, the coolant
circulates only threugh the cylinder block,
cylinder head, expansion tank and heater,
When the coolant reaches a predetermined
temperature, the thermostat opens and the
coolant passes through to the radiator. As the
coolant circulates through the radiator it is
cooled by the inrush of air when the car is in
forward motion. Airflow is supplemented by
the action of the electric cooling fan when
necessary. Upon reaching the radiator, the
coolant is now cocled and the cycle is
repeated.

On petrol engine models, the coolant pump
is driven by the timing beit, while on diesel
engine models, the pump is mounted
externally, and is driven by the auxiliary
drivebeit.

Coolant temperature information for the
gauge mounted in the instrument panel, and for
the fuel system, is provided by a single
temperature sensor, mounted in the thermostat
housing on petrol engine models, and in the
coolant outlet elbow on the front of the cylinder
head on diesel engine models. A coolant level
switch is fitted to the expansion tank.

The electric cooling fan mounted on the
rear of the radiator is controlled by a
thermostatic switch. At a preset coolant
temperature, the switch actuates the fan.

Refer to Section 11 for information on the
air conditioning system.

Precautions

Warning: Do not attempt to

remove the expansion tank filler

cap or disturb any part of the

cooling system while the engine
is hot, as there is a high risk of scalding. If
the expansion tank filler 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 filler cap
until a hissing sound can be heard. When
the hissing has stopped, indicating that the
pressure has reduced, slowly unscrew the
filler 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 well away
from the filler cap opening. Be aware that,
in certain circumstances, removing the
filler cap with the system hot can result in
a sudden rush of hot coolant (not just
steam) emerging from the system.

Do not allow antifreeze to come into
contact with skin or painted surfaces of the
vehicle. Rinse off spilis immediately with
plenty of water. Never leave antifreeze lying
around in an open container or in a puddie
in the driveway or on the garage floor.
Children and pets are attracted by its sweet
smell. Antifreeze can be fatal if ingested.

If the engine is hot, the electric cooling
fan may start rotating even if the engine is
not running, so be careful to keep hands,
hair and loose clothing well clear when
working in the engine compartment.

Refer to Section 11 for precautions to be
observed when working on models with air

conditioning.
2 Cooling system hoses - %

disconnection and renewal o

3

Note: Refer to the warnings given in Section 1
of this Chapter before proceeding.

1 If the checks described in Chapter 1 reveal
a faulty hose, it must be renewed as follows.
2 First drain the cooling system (see
Chapter 1). If the coolant is not due for
renewal, it may be re-used if it is collected in a
clean container.

3 To disconnect a hose, release its retaining
clips, then move them along the hose, clear of
the relevant inlet/outiet union. Carefully work
the hose free (see illustration). While the
hoses can be removed with relative ease when
new or hot, do not attempt to disconnect any
part of the system while it is still hot.

4 Note that the radiator inlet and outlet
unions are fragile; do not use excessive force
when attempting to remove the hoses. If a
hose proves to be difficult to remove, try to
release it by rotating the hose ends before
attempting to free it.

YT /f all else fails, cutthohou
mammmﬁn'
mﬂmnmbopododoﬂh!

may prove oxpcnsln if the hose h'
ommmmnbpm
to buying a new radiator. |

==

5§ When fitting a hose, first slide the clips onto
the hose, then work the hose into position. ¥
clamp type clips were originally fitted, it is &
good idea to replace them with screw type
clips when refitting the hose. If the hose is
stiff, use a little soapy water as a lubricant, or
soften the hose by soaking it in hot water.

6 Work the hose into position, checking that &
is correctly routed, then slide each clip along
the hose until it passes over the flared end of
the relevant inlet/outiet union, before securing
it in position with the retaining clip. if spring-
type clips are used to secure the cooling
system hoses, note that these can lose their
ability to seal the hose ends and prevent leaks
over time. It is common practice to replace
spring-type clips with the more commonly
used worm-drive clips when replacing a
coolant hose.

7 Refill the cooling system (see Chapter 1).

8 Check thoroughly for leaks as soon as
possible after disturbing any part of the
cooling system.

3 Radiator -
removal, inspection
and refitting

YYTTZY /f leakage is the reason for
mﬂngtoumowmud-

leaks can often be em'od

using a radiator sealant which is added
mmmmmmrwhm

Removal

1 Disconnect the battery negative lead. Note:
If the vehicle has a security-coded radio,
check that you have a copy of the code
number before disconnecting the batlery.
Refer to your VW dealer if in doubt.

3.4 Disconnecting the radiator top hose
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2 Drain the cooling system (see Chapter 1).
Hmmo the radiator grille as described in

1 11.

'-aehua the retaining clips and disconnect

' ooolant hoses from the radiator (see

on).

'Dlsoonnect the wiring connector from the
g fan switch on the left-hand end of the
| Unbolt and remove the support arm for the

ponnet lock (see
_-Onmodetsequippod with airoondmotﬂng
order to gain the clearance required to
gmove the radiator carry out the following.
g to Chapter 11, remove the front
per and lower skirt where necessary for
jccess to the condenser lower mounting
Bokts. Release the refrigerant lines from all the
sslevant retaining clips, then undo the
Maining bolts and move the condenser
wards as far as possible, taking great care
ot to place any excess strain on the
frigerant lines. Do not disconnect the
gerant lines from the condenser (refer to
; "wamings given in Section 11). Once the
or has been removed, secure or support
oondmsothalﬂuraﬁigeruﬂimm

ot under strain,
Onanmodels slacken and remove the four
setaining bolts from the rear of the radiator,
hen manoeuvre the radiator out from the front
! the vehicle (see illustrations).

(10

| if the radiator has been removed due to
sspected blockage, reverse-flush it as
pescribed in Chapter 1. Clean dirt and debris
the radiator fins, using an air line (in
shich case, wear eye protection) or a soft
wush. Be careful, as the fins are sharp and
‘sasily damaged.
490 If necessary, a radiator specialist can
iparform a flow test on the radiator, to
| sstablish whether an internal blockage exists.
11 A leaking radiator must be referred to a
_specialist for permanent repair. Do not
@tempt to weld or solder a leaking radiator,
25 damage may result.

42 In an emergency, minor leaks from the
raciator can be cured using a sultable radiator

3.6a Remove the bonnet lock support arm
securing bolt. ..

N,

3.8a Loosen and remove the radiator
rotaining bolts . .

sealant in accordance with the manufacturers
instructions with the radiator in situ.

13 If the radiator is to be sent for repair or
renewed, remove the cooling fan switch from
its left-hand end.

Refitting

14 Manoeuvre the radiator into position and
refit its retaining bolts, tightening them to the
specified torque setting.

15 On modeis with air conditioning, seat the
condenser in position and securely tighten its
retaining bolts. Refit the front bumper and
skirt (where removed), and ensure that all
refrigerant lines are retained by all the relevant
clips.

16 The remainder of refitting is a reversal of
removal. On completion, refer to Chapter 1
and refill the cooling system.

4.4. Uﬁtgawltsblopnkofpﬂou.
compress and release the hose clip . .

lock carrier, and remove it

Removal

1 Disconnect the battery negative lead. Note:
If the vehicle has a security-coded radio,
check that you have a copy of the code
number before disconnecting the battery.
Refer to your VW dealer if in doubt.

2 Drain the cooling system (see Chapter 1).

Petrol engine models

3 On these models, the thermostat housing is
on the left-hand end of the cylinder head.

4 Release the retaining clip and disconnect
the coolant hose from the thermostat housing
(see illustrations).
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4.5a Loosen and remove the thermostat

5 Slacken and remove the two bolts and
remove the thermostat housing cover (see
illustrations). Take care that the thermostat
does not fall out.

6 Recover the sealing ring and withdraw the
thermostat, noting its fitted position. The
thermostat is unusual in that the operating
unit can be separated from the spring housing
- note which way round it is fitted (see
Hllustrations). The thermostat appears only to
be available as an assembled unit, however.
Discard the sealing ring; a new one shouid be
used on refitting.

Diesel engine models

7 On these models, the thermostat is in the
base of the coolant pump housing which is on
the front, right-hand end of the engine.

8 Release the retaining clip and disconnect
the coolant hose from the thermostat cover.

9 Slacken and remove the two retaining bolits
and remove the thermostat cover from the
coolant pump housing (see illustration).

10 Recover the sealing ring and withdraw the
thermostat, noting its fitted position. Discard
the sealing ring; a new one should be used on

Testing

11 A rough test of the thermostat may be
made by suspending it with a piece of string in
a container full of water. Heat the water to
bring it to the boil - the thermostatl must open
by the time the water boils. If not, renew it.

4.5b . mdcardullymmﬂu
thermostat cover

12 If a thermometer is available, the precise
opening temperature of the thermostat may
be determined, and compared with the figures
given in the Specifications. The opening
temperature is also marked on the thermostat.
13 A thermostat which fails to close as the
water cools must also be renewed.

Refitting

Petrol engine models

14 Refitting is a reversal of removal, bearing

in mind the following points:

a) Ensure that the thermostat is comrectly
located in the housing. On earfy models
with engine codes ADX, AEA or AEV, the
thermostat bridge support locates in a
recess in the cover (see illustration).

b) Fit a new sealing ring, then fit the
thermostat cover and tighten the bolts

securely.

¢) On completion refill the cooling system as

described in Chapter 1A.
Diesel engine models
15 Refitting is the reverse of the removal
sequence, noling the following points:

a) Ensure that the thermostat is correctly
located in the housing, and fit the new
sealing ring.

b) Tighten the cover bolts to the specified
torque setting.

¢) On completion refill the cooling system as
described in Chapter 1B.

4.9 oowrandbolts
(arrowed) seen from below -
diesel engine models

4.6a Withdraw the thermostat from the
housing

5 Electric cooling fan -
testing, removal and refitting

Testing

1 The cooling fan is supplied with current
through the ignition switch, cooling fan control
unit (mounted on the left-hand inner wing), the
relay(s) and fuses/fusible link (see Chaptes
12). The circuit is completed by the cooling
fan thermostatic switch, which is mounted in
the left-hand end of the radiator. The cooling
fan has two speed settings; the thermostatic
switch actually contains two switches, one for
the stage 1 fan speed setting and another for
the stage 2 fan speed setting. Testing of the
cooling fan circuit is as follows, noting that the
following check should be carried out on both
the stage 1 speed circuit and stage 2 spoed
circuit (refer to the wiring diagrams at the end
of Chapter 12).

2 If the fan does not appear to work, fiat
check the fuses/fusible links. If they aregood.
run the engine untii normal operating
temperature is reached, then allow it to idle. ¥
the fan does not cut in within a few minutes,
or before the temperature gauge approaches
the 110 mark or the red end of the scale.
switch off the ignition and disconnect the
wiring plug from the cooling fan switch.
Bridge the relevant twoconlactsinﬂmwit‘ii_ﬁ. |
plug using a length of spare wire, and switch

Y

4.14 Thermostat installation details -
engine codes ADX, AEA and AEV

Thermostat bridge support locates in
recess in thermostat cover (arrowed)
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on the ignition. If the fan now operates, the
switch is probably faulty and should be
renewed.

3 If the switch appears to work, the motor
can be checked by disconnecting the motor
‘wiring connector and connecting a 12 volt
supply directly to the motor terminals. If the
motor is faulty, it must be renewed, as no
‘spares are available.

4 If the fan still fails to operate, check the
cooling fan circuit wiring (Chapter 12), Check
‘each wire for continuity, and ensure all
connections are clean and free of corrosion.

Removal
5 Disconnect the wiring connector from the

cooling fan motor, and unclip the wiring
hamess from the fan mounting bracket (see

Blustration).

8 Unscrow and remove the three nuts
securing the cooling fan motor mounting
bracket, and remove the cooling fan assembly
10 the rear (see illustrations). No spare parts
are available for the motor, and if the unit is
faulty, it must be renewed.

Refitting
7 Refitting Is a reversal of removal, tightening
the cooling fan retaining nuts to the specified

forque.

8 Start the engine and run it until it reaches
pormal operating temperature. Continue to
run the engine and check that the cooling fan
cuts in and functions correctly.

Radiator cooling fan
thermostatic switch

Testing

1 Testing of the switch is described In
Section 5, as part of the electric cooling fan
test procedure.

Removal

2 The switch is located in the left-hand side
of the radiator. The engine and radiator should
be cold before removing the switch,

3 Disconnect the battery negative lead. Note:
If the vehicle has a security-coded radio,
check that you have a copy of the code
number before disconnecting the baltery.
Refer to your VW dealer if in doubt.

4 Either drain the cooling system to below the
level of the switch (as described in Chapter 1),
or have ready a suitable plug which can be
used to plug the switch aperture in the
radiator whilst the switch is removed. If a
plug is used, take great care not o damage
the radiator, and do not use anything
which will aliow foreign matter to enter the
radiator.

5 Disconnect the wiring plug from the switch.
6 Carefully unscrew the switch from the
radiator.

Refitting

7 Refitting is a reversal of removal, applying a
smear of suitable sealant to the threads of the
switch and tightening it to the specified torque
setting. On completion, refill the cooling
system as described in Chapter 1, or top-up
as described in Weekly checks.

8 Start the engine and run it until it reaches
normal operating temperature, then continue
to run the engine and check that the cooling
fan cuts in and functions comectly.

Coolant temperature gauge
sensor

Testing

9 The coolant temperature gauge, mounted
in the instrument panel, is fed with a stabilised
voltage supply from the instrument panel feed

5.6b ...then remove the fan motor and its
mounting bracket from the rear of the
radiator

(through the ignition switch and a fuse), and
its earth is controlied by the sensor.

10 The sensor unit is clipped into the base of
the thermostat housing on petrol engine
models, and is clipped into the coolant outlet
elbow on the front of the cylinder head on diesel
engine models (see illustrations). The sensor
contains a thermistor, which consists of an
electronic component whose electrical
resistance decreases at a predetermined rate
as its temperature rises. When the coolant is
cold, the sensor resistance is high, current flow
through the gauge is reduced, and the gauge
needie points towards the cold end of the scale.
If the sensor is faulty, it must be renewed.

11 If the gauge develops a fault, first check
the other instruments; if they do not work at
all, check the instrument panel electrical feed.
i the readings are erratic, there may be a fault
in the instrument panel assembly. If the fault
lies in the temperature gauge alone, check it
as follows.

12 If the gauge needle remains at the cold
end of the scale, disconnect the wiring
connector from the sensor unit, and earth the
temperature gauge wire (see Wiring diagrams
for details) to the cylinder head. If the needle
then deflects when the ignition is switched on,
the sensor unit is proved faulty, and shouid be
renewed, If the needie still does not move,
remove the instrument panel (Chapter 12) and
check the continuity of the wiring between the
sensor unit and the gauge, and the feed to the
gauge unit. If continuity is shown, and the
fault still exists, then the gauge is faulty and
should be renewed.
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6.22 Disconnect the wiring plug from the
coolant level sensor

13 If the gauge needle remains at the hot end
of the scale, disconnect the sensor wire. If the
needle then returns to the cold end of the
scale when the ignition is switched on, the
sensor unit is proved faulty and should be
renewed. If the needle slill does not move,
check the remainder of the circuit as
described previously.

Removal

14 Either partially drain the cooling system to
just below the level of the sensor (as
described in Chapter 1), or have ready a
suitable plug which can be used to plug the
sensor aperture whilst it is removed. If a plug
is used, take great care nol to damage the
sensor unit aperture, and do not use anything
which will allow foreign matter to enter the
cooling system.

15 Disconnect the battery negative lead -
refer to the note in paragraph 3.

16 Disconnect the wiring from the sensor.

17 Depress the sensor unit and slide out its
retaining clip. Withdraw the sensor from the
coolant elbow and recover its sealing ring.

Refitting

18 Fit a new sealing ring to the sensor unit.
Push the sensor fully into position and secure
it in place with the retaining clip.

19 Reconnect the wiring connector, then refill
the cooling system as described in Chapter 1
or top-up as described in Weekly checks.

Fuel system coolant
temperature sensor

20 On all models, the sensor is combined

6.23 Release the securing clips using a
suitable pair of pliers, then disconnect the
expansion tank hoses

with the coolant temperature gauge sensor
(see above). Testing of the sensor should be
entrusted to a VW dealer,

Coolant level switch

21 The switch is incorporated into the expan-
sion tank, and cannot be renewed separately.
22 To remove the expansion tank,
disconnect the wiring plug for the level switch
at the top of the tank (see illustration).

23 Either drain the cooling system as
described in Chapter 1, or use pipe clamps to
seal off the coolant hoses to the tank, before
disconnecting them (see illustration).

24 Pull off the plastic cover (see illustration),
then remove the two mounting nuts and lift the
tank away, noting the locating lug on its base.
25 Refitting is a reversal of removal.

7 Coolant pump - &
removal and refitting §
Removal
Petrol engine models
1 Drain the cooling system as described in
Chapter 1A
2 Remove the timing belt as described in
Chapter 2A.

3 Unscrew the two bolts securing the coolant
pump and its timing beilt guard, and withdraw
the coolant pump and guard from the cylinder
block (see illustrations).

7.3a Removemetwobons(mwod}

guard...

7.3b

8.24 Undipﬂnphstlcoowmxttom
expansion tank, for access to the

mounting nuts (arrowed)
4 Discard the sealing ring - a new one shouis
be used on refitting. Note it is not possible
to overhaul the pump. If it is faulty, the
must be renewed.

Diesel engine models

Note: New coclant pump/thermostat hous: _' \
bracket retaining studs/boits will be mqwd

on refitting.

§ Drain the cooling system as described in

Chapter 1B. b
6 Remove the alternator as described In
Chapter 5A.

7 On models equipped with power sloodng.
remove the power steering pump as describac
in Chapter 10.
8 On models equipped with air conditioning,
unbolt the compressor from its mounting
bracket and position it clear of the engine. Note:
Do not disconnect the refnigerant lines from the
comprassor (see Wamings in Section 11).

9 Slacken and remove the retaining bolts,
and remove the pulley from the coolant pump.
10 Release the retaining clips and disconnect
the coolant hoses from the back of tha

coolant pump housing and the thermostat

11 Unscrew the retaining studs/bolts (as

applicable) securing the coolant pump mounting |

bracket to the block and remove the bracket

from the engine (see illustration). Note: On

some engines it will be necessary to unscrew the

bolt(s) that secure the timing belt cover to the

bracket. Recover the sealing ring which is fitted

between the bracket and block and discard it; a

néw one should be used on refitting.

7.3¢ ... and the coolant pump
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42 With the assembly on a bench, unscrew
the bracket. Discard the O-ring - a new one
must be used on refitting. Note it is not
e to overhaul the pump, If it is faulty,

3 Fit a new sealing ring to the rear of the
imp (see illustration), then locate the pump
the cylinder block.

Fit the timing belt guard in place, then
the guard/pump mounting bolts and
ighten them to the specified torque.
5 Refit and tension the timing bell as
gescribed in Chapter 2A.
. On completion, refill the cooling system

1 Pulley bolts 4 Coolant pump 8 Mounting bracket bolt
2 Auxiliary drivebelt pulley 5 O-ring 9 Thermostat
3 Coolant pump mounting 6 Bolt 10 Thermostat cover

(and thermostat cover) bolts 7 Mounting bracket

a new O-ring, and evenly tighten its retaining

bolts to the specified torque setting.

19 Fit the new sealing ring to the housing
recess, and refit the housing to the

cylinder block. Fit the retaining bolts and

tighten them to the specified torque in the

sequence shown (see illustration).

20 Connect the coolant hoses to the housing

and securely tighten their retaining clips.

21 Relfit the pulley to the coolant pump and

tighten its retaining bolts to the specified

torque setting (this can be done once the

drivebell is refitted and tensioned).

22 Where necessary, refit the power steering

pump as described in Chapter 10 and the air

conditioning compressor.

23 Refit the alternator as described in

Chapter 5A.

24 On completion refill the cooling system as

7.19 Coolant pump mounting bracket boit
tightening sequence

1 The heating/ventilation system consists of a
four-speed blower motor (housed in the
passenger compartment), face-level vents in
the centre and at each end of the facia, and
air ducts to the front and rear footwells.

2 The control unit is located in the facia, and
the controls operate flap valves to deflect and
mix the air flowing through the various parts of
the heating/ventilation system. The flap vaives
are contained in the air distribution housing,
which acts as a central distribution unit,
passing air to the various ducts and vents.

3 Cold air enters the system through the grille
at the rear of the engine compartment. A
pollen filter is fitted to the ventilation inlet to
filter out dust, soot, polien and spores from
the air entering the vehicle.

4 The airflow, which can be boosted by the
blower, then flows through the various ducts,
according to the settings of the controls. Stale
air is expelled through ducts at the rear of the
car. If warm air is required, the cold air is
passed through the heater matrix, which is
supplied with coolant from the engine cooling
system,

5 If necessary, the outside air supply can be
closed off, allowing the air inside the vehicle
to be recirculated. This can be useful to
prevent unpleasant odours entering from
outside the vehicle, but should only be used
briefly, as the recirculated air inside the
vehicle will soon deteriorate.

6 Models for certain export markets may be
fitted with heated front seats. The heat is
produced by electrically-heated mats in the
seat and backres! cushions (see Chapter 12).
The temperature is regulated automatically by
a thermostat, and cannot be adjusted.

X

9 Heater/ventilation
components -
removal and refitting

Models without air conditioning

Heater/ventilation control panel

1 Disconnect the battery negative lead. Note:
If the vehicle has a security-coded radio,
check that you have a copy of the code
number before disconnecting the battery.
Refer to your VW dealer if in doubt.

2 Carefully unclip the surround from the
heater controls, and remove the four heater
control panel retaining screws beneath (see
illustrations).

3 Remove the retaining screws, then pull out
the switch panel/shelf below the heater control
panel (see illustrations). There is no need to
disconnect the wiring from the switches.

4 Pull the heater control panel forwards out of
the facia panel (see illustration).
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9.2a Unclip the heater control

5 Disconnect the wiring plugs for the heater
fan and the panel illumination.

6 Note the fitted locations of the heater
control cables, attaching labels to identity
them if necessary. The cables are colour-
coded, to aid identification.

7 Release the retaining clips and disconnect
each outer cable from the panel, and each
inner cable from its operating lever (see
illustration). Remove the control panel from
the facia.

8 If required, the panel illumination bulb can be
renewed by unclipping the plastic cover behind
the central control knob (see illustrations).

9 The illumination bulb can then be pulled out
of its holder, and renewed (see illustration).
10 Refitting is a reversal of removal. Ensure
that the control cables and/or the illumination
bulb are operating correctly before refitting
the control panel.

facia

9.2b ... for access to the four retaining
screws beneath (arrowed)

Heater/ventilation control panel
surround

11 Remove the heater control panel as
described above.

12 Remove the radio/cassette player as
described in Chapter 12.

13 Working through the radio/cassette player
aperture, press out the switch panel to the
right of the central ventilation grilles.

14 Disconnect the wiring plugs from the rear
of the switches, noting their fitted positions.
15 Referring to Chapter 11, loosen the fixings
for the centre console, and move the console
sufficiently to gain access to and remove the
three screws below the ashtray.

16 Using thin-nosed pliers, pull out the
ventilation grilles above the radio aperture.
Remove the two screws now exposed at the
top of the central vent surround, and pull the
surround out from the facia.

9.4 Pull the heater control panel out, and
disconnect the wiring plugs for the heater
fan and panel illumination (arrowed)

9.3a Unscrew the two switch panel
screws (arrowed). . .

17 Refitting is reversal of removal.
Heater/ventilation control cables

18 Remove the healer/ventilation control

panel from the facia as described above in

paragraphs 1 to 7, detaching the relevant
cable from the control unit.

19 Working in the front passenger footwell

release the retaining clips and remove the
cover  from undemeath the a¥
distribution/blower motor housing.

20 Follow the run of the cable behind the

facia, taking note of its routing, and

disconnect the cable from the lever on the ar

distribution/blower motor housing. Note that
the method of fastening is the same as that
used at the control unit.

21 Fit the new cable, ensuring that it is
correctly routed and free from kinks and
obstructions.

9.7 Disconnecting a heater control cable
inner from its operating lever

9.8b ... then remove the cover from the
rear of the heater control panel

5 s ‘:}_‘ -

9.9 mwmbubh
from its holder
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9.26a Using pliers, release the hose
dip!...

2 Connect the cable to the control unit and
pr distribution/blower motor housing, making
ure the outer cable is clipped securely in
3 Check the operation of the control knob,
eén refit the control panel as described
ously in this Section. Finally refit the

pr below the air distribution/blower motor

ater matrix

Unscrew the expansion tank cap (referring
o the Warning note in Section 1) to release
a0y pressure present in the cooling system,
hen securely refit the cap.
25 Clamp both heater hoses as close to the
: pad as possible to minimise coolant
Joss. Alternatively, drain the cooling system as

iscribed in Chapter 1.
26 Release the retaining clips and disconnect

9.29 Removing the screw securing the
clutch footrest to the air distribution

9.26b ... and pull off the hoses from the
heater matrix unions (arrowed) at the
engine compartment bulkhead

both hoses from the heater matrix unions
which are located in the centre of the engine
compartment bulkhead (see illustrations).

27 Remove the facia panel as described in
Chapter 12.

28 Disconnect the front and rear footwell
supply duct from the base of the air
distribution housing (see illustration).

29 Remove the screw securing the clutch
footrest to the heater housing (see
Hlustration).

30 Disconnect the earth strap from the left-
hand front door pillar (see illustration).

31 Release the wiring harness from any
retaining clips securing it to the facia frame.
32 Disconnect the wiring plugs from the air
distribution housing, and those connected to
the blower motor and resistor (see
illustrations).

ol 2. # s
9.33 of the four air distribution
retaining nuts (arrowed) on the engine
compartment bulkhead

9.28 Removing the footwell supply duct
from the air distribution housing

33 Slacken and remove the four nuts on the
engine compartment bulkhead securing the air
distribution/blower motor housing in position
(see illustration). Note: The nuts may be
hidden behind the engine compartment
bulkhead sound insulation matenal; if the
insulation material is examined closely it will be
seen that access holes are provided.

34 From inside the vehicle, manoeuvre the air
distribution/blower motor housing assembly
out of position (see illustration). Note: Keep
the matrix unions uppermost as the matrix is
removed, to prevent coolant spillage. Mop up
any spiit coolant immediately, and wipe the
affected area with a damp cloth to prevent

staining.

35 Recover the seal which is fitted between
the matrix union and bulkhead; the seal
should be renewed whenever it is disturbed.
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9.36a Release the retaining clips ...

36 Release the retaining clips and withdraw
the matrix from the air distribution housing
(see illustrations).

37 Refitting is a reversal of removal, bearing

in mind the following points:

a) Ensure that the matrix is clipped securely
into the air distribution housing. If the clips
are no longer effective, the matrix should
be focated with self-tapping screws. Take
great care that the matrix is not punctured
if screws are required to locate it.

b) Prior to refitting, make sure the foam seals
on the top of the housings are in good
condition. These foam seals should be
glued in place, to form an airtight seal
with no gaps. Fit a new seal to the malrix
unions.

¢) When tightening the air distribution/
blower motor housing retalning nuts, have
an assistant hold the assembly fully
upwards to ensure an airtight seal
between the housings and bulkhead.

d) On completion, refill the cooling system
as described in Chapter 1.

Heater blower motor

38 Disconnect the battery negative lead -

carpet from the footwell. Withdraw the cover
underneath the air distribution/blower motor
housing (see lllustrations).

40 Disconnect the motor supply wiring
connector, and the earth lead from the left-
hand side of the footwell (see illustrations). If

wiring plug . ..

9.40a Disconnect the blower motor supply

9.36b ... and withdraw the heater matrix
from the air distribution housing

required, remove the passenger side
glovebox as described in Chapter 11 for
improved access.

41 Twist the motor assembly to release it,
and lower it out from the base of the housing
(see illustration).

42 Refitting is a reversal of the removal
procedure, making sure the motor is correctly
clipped into the housing, and that it sits
correctly in the under-dash cover.

Heater blower motor resistor

43 Carry out the operations described in
paragraphs 29 and 30.

44 Disconnect the wiring connectors from
the resistor then release the side retaining
clips and withdraw the resistor from the
housing.

45 Refitting is the reverse of removal.

Models with air conditioning

Heater control unit

46 Refer to the information given in
paragraphs 1 to 8. As the control panel is
removed, the wiring plug for the air
conditioning switch must also be
disconnected. The switch is released from the
control panel by depressing four retaining
tabs.

Heater matrix

47 On models equipped with air
conditioning, it is not possible to remove the
heater matrix without opening the refrigerant
circuit (see Section 11). Therefore this task
must be entrusted to a VW dealer.

9.40b ... and the earth lead from the left-
hand side of the footwell (seen through the
glovebox aperture)

9.39b ... and withdraw the foam cover
below the blower motor

Heater blower motor

48 Disconnect the battery negative lead
refer to the note in paragraph 1.
49 Referring to Chapter 11 or 12, remove
glovebox or passenger airbag unit,
applicable.

50 Disconnect the wiring connector from &
motor then undo five retaining screws ang
lower the motor assembly out of position.
51 Refitting is the reverse of removal.
Heater blower motor resistor

52 Carry out the operations described &
paragraphs 39 and 40.
§3 Disconnect the wiring connector thes
undo the retaining screw and remove the
resistor from the housing.

54 Refitting is the reverse of removal. The
resistor should be sealed into position in the
air duct, using a suitable sealant.

9.41 Twist the blower motor to release It,
and lower it out of the housing
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An air conditioning system is available on
ain models. It enables the temperature of

incoming air to be lowered, and dehumidifies
the air, which makes for 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 beit-driven
compressor and passes into a condenser
mounted in front of the radiator, where it loses
heat and becomes liquid. The liquid passes
through an expansion vaive 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 cools the evaporator. The
refrigerant returns to the compressor and the
cycle begins again.

Air blown through the evaporator passes to
the air distribution unit, where it is mixed 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
conditioning (see Section 8).

The operation of the system is controlied
electronically by coolant temperature switches
(see Section 5), and pressure switches which
are screwed into the compressor high-
pressure line. Any problems with the system

should be referred to a VW dealer.,
Precautions
Warning: The refrigeration
circuit contains a liquid
refrigerant (Freon) and it is
therefore dangerous to
disconnect any part of the system without
specialised knowledge and equipment. The
refrigerant is potentially dangerous and

should only be handled by qualified
persons. If it is splashed onto the skin it
can cause frostbite. It Is not itsell
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
potentially damaging to the environment.
Do not operate the air conditioning system
if it is known to be short of refrigerant, as
this may damage the compressor.

When an air conditioning system s fitted, it
is necessary to observe special precautions
whenever dealing with any part of the system,
its associated components and any items
which require disconnection of the system. If
for any reason the system must be
disconnected, entrust this task to your VW
dealer or a refrigeration engineer,

12 Air conditioning system

Warning: Do not attempt to
open the refrigerant circuit.
Refer to the precautions given in
Section 11.
1 The only operation which can be carried out
easily without discharging the refrigerant is
the renewal of the compressor drivebelt,
which is covered in Chapter 1. All other
operations must be referred to a VW dealer or
an air conditioning specialist.
2 If necessary the compressor can be
unboited and moved aside, without
disconnecting its flexible hoses, after
removing the drivebeit.
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=l injection system - testingand adjustment . . ............... 12 Unleaded petrol - general information andusage ............... 13
= pump and gauge sender unit - removal and refitting ........ 7

& Fairly easy, suitable % Fairly difficult, % Difficult, suitable for % Very difficult, §
23 | for beginner with SY | suitable for competent & | experienced DIY W\ | suitable for expert DIY &g
cifications
e L A R e O I e R e e A U Bosch Mono-Motronic 1.2.3
i COdeS ADX aNd AEA .. .....covvncverasasrasassansnsens Bosch Mono-Motronic 1.3
sl system data
IR TUY AV o a5 o mTte Ta TRVl a0 (aEatar a8 e e a5 T mBaTa Electric, immersed in fuel tank
elpump deliveryrate .......ccevveessscnannnnanecasasasnna 1000 cm? / min (battery voltage of 12.5 V)
IERRTAC) U0l PrOBSLING ov'c 4 iivisiseliinioniine v os e sneniaansanesssans 0.8t0 1.2 bar
T P e e S e T ST 750 to 850 rpm (non-adjustable, electronically controlled)
............................................ 0.5% (non-adjustable)
BN ONOINE SDABH ..o 210 77 ol alalere avs aisal s lase s in e A e T 6300
oCTiCal PaSIaNCE . S T e T e e 1.2 to 1.6 ohms at 15 to 30°C
2 mended fuel
»mum octane rating (@l models) ..........coiviiiiiiinninaann 95 RON unleaded
manifold heaterresistance ...................... 0.25 to 0.5 ohms (engine cold)
ue wrench settings Nm Ibf ft
Enaner housing MIES/DOMS ... couvssansosiassosssasasess 10 7
gUIde PBGDOIt . 0. - o s a e snsines vais s sre s e s 15 1
F.al pump/gauge sender unit securing rfing ... ...oevieaariiaaaa 75 55
pal tank filler Neck SCrewWS . .......c.c.civevrenrnenecersnsnsnns 4 3
Fusitankmountingbolts ... .......ciiiiviiieiriiieieianaenns 25 18
Jmector cap/inlet air temperature sensor housing screw ............ 5 4
| et manifold heaterretaining screws ...........cccveeniennnnns 10 7
Jmet manifold retainingnuts/bolts . ..........iiiiiiiiiia.., 25 18
BT SONNRON 5 v = o a0 5w v'ia ol v anln s o e} 8] 68 b w0 0 0 R lale v e 0 e azn e 0 e 50 37
Throttle body mounting flange-to-inlet manifoldnuts .............. 10 7
Trottle valve positioning modulescrews ... .iciiiiei i 6 4

“=sfer to Chapter 2A for engine code listings.
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1 General information and
precautions

General information

The Bosch Mono-Motronic system is a self-
contained engine management system, which
controls both the fuel injection and ignition
(see illustration). This Chapter deals with the
fuel injection system components only - refer
to Chapter 5B for details of the ignition
system components.

The fuel injection system comprises a fuel
tank, an electric fuel pump, a fuel filter, fuel

supply and return lines, a throttie body with an
integral electronic fuel injector, and an
Electronic Control Unit (ECU) together with its
associated sensors, actuators and wiring.

The fuel pump delivers a constant supply of
fuel through a cartridge filter to the throttle
body, at a slightly higher pressure than
required - the fuel pressure regulator (integral
with the throttle body) maintains a constant
fuel pressure at the fuel injector, and returns
excess fuel to the tank via the return line. This
constant fiow system also heips to reduce fuel
temperature and prevents vaporisation.

The fuel injector is opened and closed by
an Electronic Control Unit (ECU), which
calculates the injection timing and duration

1 2 3456
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1.1 Bosch Mono-Motronic engine management system component locations

1 Charcoal filter solenoid 7 Inlet air temperature 14 Main wiring harmness
vaive sensor connector connector

2 Knock sensor - engine 8 Fuel pressure regulator 15 Coolant temperature
codes ADX and AEAonly 9 Fuel injector and inlet air sender

3 Injection unit/throttie body temperature sensor 16 Earth connection

4 Inlet air temperature 10 Throttle valve 17 Spark plug
vacuum switch potentiometer 18 Air cleaner and air inlet

5 ECU 11 Ignition coil trunking

6 Throttle valve positioning 12 Distributor 19 Charcoal canister
module and idle switch 13 Lambda sensor connector

according to engine speed, throttle postas
and rate of opening, inlet air temperatss
coolant temperature, road speed and ex :
gas oxygen content information, rec
from sensors mounted on the engine.
Inlet air s drawn into the engine through
air cleaner, which contains a renewable pioe
filter element. The inlet air temperaturs
regulated by a vacuum-operated '
mounted in the air cleaner inlet trunkss
which blends air at amblent temperature w8
Vacuum supply to the valve is regulated by
temperature switch mounted in the |
The temperature of the air entering
throttle body is measured by a ser
mounted directly above the injector. T8
information is used by the ECU to u
the fuelling requirements for d
operating temperatures. F
Idle speed control is achieved partly by
electronic throttle positioning DdLM
mounted on the side of the throttie body -
partly by the ignition system, which gives &
control of the idle speed by altering
ignition timing. As a result, manual adj .
of the engine idle speed is not neces!
To improve cold starting and idling (and §
economy), an electric heating element &
mounted on the underside of the n%
manifoid; this prevents fuel vap
condensation when the engine is cold. Pows
is supplied to the heater by a relay, which i
turn controlled by the ECU. The heater
sometimes known as the ‘hedgehog’, dus
its appearance. -
The exhaust gas oxygen content
constantly monitored by the ECU via %
Lambda sensor, which is mounted in ™
exhaust pipe. The ECU then uses the
information to modify the injection timing &ss
duration to maintain the optimum air/fuel rese
- a result of this is that manual adjustment &
the idle exhaust CO content is not necessasy
All models are fitted with a catalytic co
- see Chapter 4D for details.
In addition, the ECU controls the op
of the activated charcoal filter evapo
loss system - refer to Chapter 4D for
It should be noted that fault diagnosis of S
Bosch Mono-Motronic system is
possible with dedicated electronic e
equipment. Problems with the system
operation should therefore be referred !
VW dealer for assessment. Once the fault B
been Identified, the removal/refi
sequences detailed in the following
will then allow the appropriate co
to be renewed as required.
Precautions
Warning: Petrol is oxtremely
flammable - great care must be

taken when working on any pa=
of the fuel system.

i
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- Do not smoke, or allow any naked flames
uncovered light bulbs near the work
Note that gas powered domestic
pliances with pilot flames, such as
ers boilers and tumble-dryers, also
ient a fire hazard - bear this in mind if
are working in an area where such
pliances are present. Always keep a
wtable fire extinguisher close to the work
, and familiarise yourself with its
before starting work. Wear eye
atection when working on fuel systems,
wd wash off any fuel spilt on bare skin
mediately with soap and water. Note
®at fuel vapour is just as dangerous as
Squid fuel - possibly more so; a vessel that
®as been emptied of liquid fuel will still
gontain vapour, and can be potentially

Many of the operations described in this
pter invoive the disconnection of fuel
which may cause an amount of fuel
seilage. Before commencing work, refer to
e above Warning and the information in
fety first! at the beginning of this
nual.
- Residual fuel pressure always remain in
% fuel system, long after the engine has
wan switched off. This pressure must be
d in a controlled manner before
sk can commence on any component in
e fuel system - refer to Section 9 for

When working with fuel system

|
|

' 2.2b ...and the Allen bolts around the
outside of the housing (arrowed)

. « « then lift off the cover and unclip
the vacuum hose (arrowed)

2.1b

components, pay particular attention to
cleanliness - dirt entering the fuel system
may cause blockages, which will lead to
poor running.

In the interests of personal safety and
equipment protection, many of the
procedures in this Chapter suggest that the
negative lead be removed from the battery
terminal. This firstly eliminates the
possibility of accidental short-circuits being
caused as the vehicle is being worked
upon, and secondly prevents damage to
electronic components (eg sensors,
actuators, ECUs) which are particularly
sensitive to the power surges caused by
disconnection or reconnection of the wiring
harness whilst they are still live.

It should be noted, however, that the
engine management systems described in
this Chapter (and Chapter 58) have a
learming capability, that allows the system
to adapt to the engine's running
characteristics as it wears with use. This
learnt information is lost when the battery
is disconnected, and the system will then
take a short period of time to re-learn the
engine's characteristics - this may be
manifested (temporarily) as rough idling,
reduced throttle response and possibly a
slight increase in fuel consumption, until
the system re-adapts. The re-adaptation
time will depend on how often the vehicle
is used and the driving conditions
encountered.

4
L2

R a
o

2.3 Unhook the ignition coil earth strap
from the side of the air cleaner housing

2.2a Remove the air cleaner housing
securing nuts around the top of the throttle

body (arrowed) . ..

2 Air cleaner and inlet
system components -
removal and refitting

§

Removal

1 Release the over-centre wire clips around
the air cleaner top cover, and lift off the top
cover. Where applicable, unclip the vacuum
hose from the cover (see illustrations).

2 Lift out the air cleaner element, then
unscrew and remove the three central nuts
and three Allen boits which secure the air
cleaner housing to the throttle body (see
illustrations).

3 Lift out the insulated earth strap leading to
the ignition coil, which is hooked into a clip on
the right-hand side of the air cleaner housing
(seo illustration).

4 Slacken the retaining screw and disconnect
the air ducting from the air cleaner housing
(see illustration).

5 Unclip the vacuum hose from the front
underside of the housing, and the charcoal
canister hose from the rear of the housing
(see illustrations).

6 Lift the housing away from the throttie body
slightly, then disconnect the vacuum pipes
underneath leading to the throttie body and
the air inlet temperature control valve housing
(see illustration). Label the pipes if necessary
for accurate refitting.

2.4 Slacken the cross-head screw and
detach the inlet duct from the housing
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2.5a Undlpﬂnvwmmhose(mwod}fmmﬂnﬁom...

7 Pull off the crankcase breather pipe from
the base of the housing (see illustration).

8 The air cleaner housing can now be
removed from the engine compartment (see
illustration).

9 The removal of the rest of the air inlet
trunking is fairly self-evident. The trunking is
secured 1o the air inlet temperature valve
housing by a single screw at each end, and
the vaive housing itself is mounted to the inner
wing by a single bolt. The air inlet trumpet is
attached to the inner wing by a further bolt;
once removed, it can then be pulled from the
aperture in the inner wing. The duct to the

26 Liﬂupthohwslng and disconnect the
vacuum pipes from the base of the air
temperature vacuum switch

2.9a Removing the screw securing the
duct to the air temperature control valve
housing

exhaust manifold warm-air collector plate is
simply pulled off the pipe stubs (see
illustrations).

Refitting

10 Refit the air cleaner and air inlet system
components by following the removal
procedure in reverse. Make sure that the
vacuum connections to the throttle body and
air inlet temperature valve housing are
correctly and securely made. The air cleaner
housing must be correctly mounted on the
throttle body, to ensure there is no air

from the base of the housing

2.9b Air temperature control valve housing
mounting bolt on inner wing

2.5b ...and the charcoal canister hose (arrowed) from the

the housing

3 lnletairumporamro
removalmdraﬁttng

Removal

1 Remove the air cleaner housing
described in Section 2.

2 Using a small fiat-bladed screwdriver, p
off the retaining plate from below the vacs
switch. The plate will probably be quite
but work carefully, to avoid damaging the

2.8 Withdraw the air cleaner housing from
the engine compartment

2.9¢ Pulling off the warm-air duct from the
temperature control valve housing
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| Bemove the vacuum switch from the air
ner housing, and recover the seal,

{ u

(Befit the vacuum switch by following the

oval procedure in reverse. If the seal is

naged or deteriorated, fit a new one when
} position over the pipe stubs.

! » the air cleaner housing as
gcribed in Section 2.

[ At the throttle body, disconnect the
posierator cable inner from the throttle valve
pndle plate by pulling on the cable inner and
taching the cable end fitting.

able outer from the mounting bracket (see

Refer to 6hop!or 11 and remove the facia
: n panels from underneath the steering

§ Working under the facia, depress the accel-
sator pedal slightly, then unclip the accelerator
§ At the point where the cable passes
wough the bulkhead, unscrew the cap from
two-piece grommet so that the cable can

T Release the cable from its clips and guide it
st through the bulkhead grommet.
f Refit the accelerator cable by following the
.I.I 1ST) m
At the throttie body, fix the position of the
sable outer in its mounting bracket by
psearting the metal clip in one of the locating
gots (see illustration), such that when the
sccelerator is depressed fully, the throttie
8 s just held wide open to its end stop.

* Tamoval and refting

-

M:Obsommp:w:msms«:ﬁon:
!Mmmwmhmm

Bemoval

|1 Refer to Section 2 and remove the air
cleaner housing.

2 Refer to Section 9 and depressurise the fuel
system, then disconnect the battery negative
%2ad and position it away from the terminal.
Note: If the vehicle has a security-coded

9 2 8
2.9d Air cleaner housing and inlet system components

1 Air cleaner housing 5 Retaining plate 10 To throttie body
2 Mounting nut/bolt 6 Warm-air infet duct connection
3 Inlet air temperature 7 Alir inlet temperature 11 Grommet

vacuum switch control valve housing 12 Non-return valve for
4 Seal 8 Vacuum hose crankcase breather

9 Alr inlet trunking pipe

radio, check that you have a copy of the code body. Note the arrows that denote the

number before disconnecting the battery.
Refer to your VW dealer if in doubt.

direction of fuel flow, and mark the hoses
accordingly (see lllustrations). The fuel

3 Disconnect the fuel supply and return supply hose is colour-coded white, and the
hoses from the ports on the side of the throttle  return hose has biue markings.

4.3 Removing the accelerator cable from
the mounting bracket

4.9 Adjust the accelerator cable by
inserting the metal clip into one of the
slots in the cable outer
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5.6 Throttie body through-bolts (A), fuel 5.11 Removing the injector securing
scrow

pressure regulator screws (B) and injector
securing screw (C)

Injector/air infet

temperature sensor
securing screw

7 Airinlet temperature
sensor

8 Fuel injector

9 Fuel supply
connection

10 Upper-to lower
section gasket

11 Fuel return connection

12 Seal

@ .

8.4 Disconnecting the fusl injector il
plug

4 Unplug the wiring hamess from the theos
body at the connectors, labelling them 10

correct refitting later (see illustration).
§ Refer to Section 4 and disconnect ™
accelerator cable from the throttie body.
6 Loosen and remove the four through-bes
which secure the throttle body to the s
manifold (see illustration). Lift the throttie bes
away from the inlet manifold, recovering #
gasket (where applicable). Unless specifics
required, it is not recommended that the u
and lower halves of the throttle body &
separated - these are held together by two
through-bolts. If the two halves are spiit, a8
gasket must be used on reassembly.
Refitting

7 Refitting is a reversal of removal; renew.
gaskets where appropriate. Tighten
through-bolts securely. On completion, Ches
and if necessary adjust the accelerator ¢

Fuel injector

Removal
8 Refer to Section 2 and remove the |
9 Refer to Section 9 and depressurise the
system, then disconnect the battery negs
lead and position it away from the teas
refer to the note in paragraph 2. R
10 Unplug the wiring harness from 8
injector at the connector(s), labelling thes
aid correct refitting later.
11 Remove the screw and lift off the inee
retaining cap/inlet air temperature sens
housing (see illustration). Recover the gask
12 Release the securing washer, then I
injector out of the throttie body, recov
the O-ring seals (see illustration). N
13 Check the injector electrical resistss
using a multimeter and compare the res
with the Specifications. ]
Refitting

14 Refit the injector by following the remas
procedure in reverse, renewing all O=%
seals and gaskets. Apply a suitable sea
the screw threads, then insert and tighte
retaining screw to the specified torque.

Inlet air temperature sensor

15 The inlet air temperature sensor &
integral part of the injector retaining cas
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‘Samoval is as described in the previous sub-
I"'. R
| pressure regulator

8 I the operation of the fuel pressure
seutator Is in question, dismantle the unit as
mcribed below, then check the cleanliness
3 integrity of the internal components.
pte: The fuel pressure regulator components
= matched to the upper part of the throttle
oy during manufacture. If the pressure
gator is defective, VW state that the upper
of rha throttie body must be renewed
advioe
- "H«mve the air cleaner housing, with

sierence to Section 2,

B8 Refer to Section 9 and depressurise the

bel system, then disconnect the battery

gative lead and position it away from the
- refer to the note in paragraph 2.
\'ﬂ'lh reference to the relevant sub-

Section, remove the screw and lift off the inlet

> p sensor/injector cap.

0 Slacken and withdraw the three Torx
: g screws and lift off the fuel pressure
gulator retaining frame.

Uﬂ out the upper cover, spring and

2 Chan all the components thoroughly,
in inspect the membrane for cracks or

piat

25 Reassemble the pressure regulator by
owing the removal procedure in reverse.

0 valve positioning

¥ Disconnect the battery negative lead and
ssition it away from the terminal - refer to
saragraph 2. Remove the air cleaner housing,
with reference to Section 2.
= Bohr to Section 4 and disconnect the
- or cable from the throttle body.
mmmamu\emdm
p valve positioning module.
H Rernove the retaining screws (see
gstration) and lift the module, together with
hmmmmmm
sway from the throttie body.
28 Refitting is a reversal of removal. Note
#at if a new module has been fitted, the
‘adiustment of the idle switch will need to be
checked - refer to a VW dealer for advice as
. s operation requires access to dedicated
Ihtoqulpmont.
Throttle valve potentiometer
' 29 Refer to the relevant sub-Section and
ramove the throttle body. The throttle valve
potentiometer is an Iintegral part of the lower
section of the throttle body, and cannot be
renewed separately.

Idle switch

30 Refer to the relevant sub-Section and
remove the throttle valve positioning module.
The idle switch is an integral part of the
module, and cannol be renewed separately.

31 Where a new throttle valve positioning
module has been fitted, the adjustment of the
idle switch will need to be checked - referto a
VW dealer for advice as this operation
requires access to dedicated test equipment.

Lambda sensor

Removal

32 The lambda sensor is threaded into the
exhaust pipe, ahead of the catalytic converter
(see illustration). Refer to Chapter 4D for
details.

33 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 2. Unplug the wiring
harness from the lambda sensor at the
connector, which is located in a bracket
mounted on the transmission,

34 Note: As a flying lead remains connected
to the sensor after it has been disconnected, Iif
the correct-size spanner is not available, a
slotted socket will be required to remove the
sensor. Working under the vehicle, slacken
and withdraw the sensor, taking care to avoid
damaging the sensor probe as it is removed.
Refitting

35 Apply a little anti-seize grease to the
sensor threads only - keep the probe tip ciean.
36 Refit the sensor to its housing, tightening
it to the correct torque. Restore the harness
connection. Note that the type of lambda

5.32 l..ambdascluor seen from below

sensor fitted depends on vehicle specification
- the sensor may not be interchangeable with
one obtained from another model.

Coolant temperature sensor
37 Refer to Chapter 3, Section 6.

Inlet manifold heater
38 Refer to Section 11.

Road speed sensor

39 The road speed sensor is mounted on the
transmission - refer to Chapter 7A.

Electronic control unit (ECU)

40 The ECU is located centrally behind the
engine compartment bulkhead, under one of
the windscreen cowl panels. To remove the
cowl panels, refer to Chapter 12, Section 13.
The unit is coded, and should not be removed
without consulting a VW dealer, otherwise it
may not function correctly when the multi-
plug is reconnected.

6 Fuel filter -
renewal

" Note: Observe the precautions in Section 1

before working on any component in the fuel
system.
Refer to Chapter 1A, Section 28.
7 Fuel pump and gauge
sender unit -
removal and refitting SN
Note: Observe the precautions in Section 1
before working on any component in the fuel
system.
Warning: Avoid direct skin
contact with fuel - wear
protective clothing and gloves
when handling fuel system
Ensure that the work area is

components.
well-ventilated to prevent the build-up of
fuel vapour.

General information

1 The fuel pump and gauge sender unit are
combined in one , which is mounted
on the top of the fuel tank. Access is via a
hatch provided in the load space floor. The
unit protrudes into the fuel tank, and its
removal involves exposing the contents of the
tank to the atmosphere.

Removal

2 Depressurise the fuel system (Section 9).

3 Ensure that the vehicle is parked on a level
surface, then disconnect the battery negative
lead and position it away from the terminal.

4 Fold the rear seat forwards, and remove the
trim from the load space floor.

5 Slacken and withdraw the access hatch
screws, and lift the hatch away from the
floorpan.



4Ae8 Fuel system - single-point petrol injection
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1 Wining connector

2 Fuel supply hose lo engine (colour-
coded black)

3 Fuel return hose (colour-coded blue)

6 Unplug the wiring hamess connector from
the pump/sender unit (see illustration).

7 Pad the area around the supply and retum
fuel hoses with rags to absorb any spilt fuel,
then slacken the hose clips and remove them
from the ports at the sender unit. Observe the
supply and return arrows markings on the
ports - label the fuel hoses accordingly to
ensure correct refitting later.

8 Unscrew the plastic securing ring and lift it
out. Use a pair of water pump pliers to grip
and rotate the plastic securing ring. Recover
the flange and seal.

9 Turn the pump/sender unit to the left to
release it from its bayonet fitting and lift it out,
holding it above the level of the fuel in the tank
until the excess fuel has drained out.

10 Remove the pump/sender unit from the
vehicle and lay it on an absorbent card or rag.
Inspect the float at the end of the sender unit
swinging arm for punctures and fuel ingress -
renew the unit if it appears damaged.

11 The fuel pick-up Incorporated in the
assembly is spring-loaded to ensure that it

8.4 Fuel pump/sender unit pipes and
wiring to be disconnected for fuel tank
removal

1 Fuel retum hose

2 Wiring connector

3 Fuel supply hose o tank
4 Breather pipe

always draws fuel from the lowest part of the
tank. Check that the pick-up is free to move
under spring tension with respect to the
sender unit body.

12 Inspect the rubber seal from the fuel tank
aperture for signs of fatigue - renew it if

necessary.
13 Inspect the sender unit wiper and track;
clean off any dirt and debris that may have
accumulated, and look for breaks in the track.

Refitting

14 Refit the sender unit by following the
removal procedure in reverse, noting the
following points:

a) Take care not to bend the float arm as the
unit is refitted.,

b) When comectly installed, the
pump/sender unit float arm must point
towards the fuel filler pipe.

¢) Smear the tank aperture rubber seal with
clean fuel before fitting it in position.

d) The arrow markings on the sender unit
body and the fuel tank must be aligned.

@) Reconnect the fuel hoses to the correct
ports - observe the direction-of-flow
arrow markings.

Note: Observe the precautions in Section 1
before working on any component in the fuel
system,

Removal

1 Before the tank can be removed, it must be
drained of as much fuel as possible. As no
drain plug is provided, it is preferable to carry
2 Disconnect the battery negalive lead and
position it away from the terminal. Note: If the
vehicie has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt. Using a hand pump or
syphon, remove any remaining fuel from the
bottom of the tank.

3 Gain access to the top of the fuel
pump/sender unit as described in Section 7,
and disconnect the wiring haress from the
top of the pump sender unit at the multiway
connector.

4 Disconnect the fuel return hose (colour-
coded blue) from the pump/sender unit, along
with the fuel supply and breather pipes (see
illustration). Label the pipes to ensure
accurate refitting.

5 Loosen the right-hand rear wheel bolts,
then jack up the rear of the car and remove
the right-hand rear wheel.

6 Position a trolley jack under the centre of
the tank. Insert a block of wood between the
jack head and the tank to prevent damage to
the tank surface. Raise the jack until it just
takes the weight of the tank.

8 Fuel tank -

7 Loosen and remove the two retaining =
then detach the tank support bracket from &
body (see illustration). Note that this bracss
doubles as an exhaust support - be reasy
support the exhaust system as the nuts &
removed. If wished, the remaining two
can also be removed, and the brase
8 Unhook all the rear exhaust mountings &
the body, then lower the exhaust sy
sufficiently to allow the fuel tank #&
lowered. Do not allow the exhaust to hs
down unsupported - tie it loosely to the bes
with wire, or position suitable supgs
undemeath it, to just take its weight. '
9 Working inside the rear right-hand wis
arch, slacken and withdraw the screws
secure the tank filler neck inside of the wes
arch. Open the fuel filler flap and pest.
rubber sealing flange away from the bodywes
10 Loosen and remove the retaining bofs
the front edge and around the tank, keess
one hand on the tank to steady it as
released from its .
11 Lower the jack and tank away from
underside of the vehicle; detach the B8
pipes and the outlet pipe from the fuel filtes
the tank is lowered. Disconnect the chars
canister vent pipe from the port on the 8
neck as it is exposed. Locate the earth
strap and disconnect it from the t 4
the filler neck. i
12 |f the tank is contaminated with sedimens
water, remove the fuel pump/sender unit i
Section 7) and swill the tank out with Clean S
The tank is injection-moulded from a synths
material, and if damaged, it should be renewss
However, in certain cases it may be possit
have small leaks or minor damage repas
Seek the advice of a suitable specialist befa
attempting to repair the fuel tank. |
Refitting
13 Refitting is the reverse of the remo
procedure, noting the following points:
correctly positioned, and take care {0
ensure none of the hoses get trapped
between the tank and vehicie body.
b) Ensure that all pipes and hoses are

4

8.7 Fuel tank support bracket (1)
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securely held in position with their
retaining clips.
‘& Reconnect the earth strap to its terminal
on the filler neck.
& Tighten the tank retaining bolts to the
specified torque.
On completion, refill the tank with fuel, and
exhaustively check for signs of leakage
[prior to taking the vehicle out on the road.

S

te: Observe the precautions in Section 1
iore working on any component in the fuel

\ Warning: The following
o procedure will merely relieve the
,-_‘A pressure in the fuel system -
remember that fuel will still be
: in the system components and
'_ precautions accordingly before
: cting any of them.
Msystemre(emdtohtm&cﬂonh
_' d as the tank-mounted fuel pump, the
m the fuel injector, the throttie body-
unted fuel pressure regulator, and the metal
e mdﬂoxiblehousoltholudlinu
- these components. All these contain
> wﬂchwﬂlboundorpressure while the
gna is running and/or while the ignition is
tched on. The pressure will remain for
somea time after the ignition has been switched
. and must be relieved before any of these
amponents are disturbed for servicing work.
, the engine should be allowed to cool
| Referring to Chapter 12, locate and remove
| fuel pump relay. Alternatively, identify and
move the fuel pump fuse from the fusebox.

fith the fuel pump disabled, crank the
and run for a while, but let it continue

‘mnmmmmm

we opened enough times during cranking to

derably reduce the line fuel pressure,
mmmd&ummﬂm

§ sl line is disturbed.

# Disconnect the battery negative terminal.
pte: If the vehicle has a security-coded

0, check that you have a copy of the code

before disconnecting the battery.

fo your VW dealer if in doubt.

Haoa a suitable container beneath the
ant connection/union to be
connected, and have a large rag ready to

soak up any escaping fuel not being caught

& Slowly loosen the connection or union nut

applicable) to avoid a sudden release of
re, and position the rag around the

sonnection to catch any fuel spray which may
2¢ expelled. Once the pressure has been
 mseased, disconnect the fuel line, Insert plugs

% minimise fuel loss and prevent the entry of
&t into the fuel system.

10 Inlet manifold - '
Note: Observe the precautions in Section 1

before working on any component in the fuel
system.

Removal

1 Disconnect the battery negative lead and
position it away from the terminal. Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Refer to Chapter 1A and drain the coolant
from the engine.

3 With reference 1o Section 5, remove the
throttle body from the inlet manifold. Recover
and discard the gasket, where applicable.

4 Slacken the clips and remove the coolant
hoses from the inlet manifold.

5 Refer to Chapter 9 and disconnect
brake servo vacuum hose from the port or
inlet manifold.

8 Disconnect the wiring for the inlet man
heater at the conneclor.

7 To aliow the manifold to be withdrawn,
cable/hose guide must be removed. Th
secured to the inlet manifold by two spre:
pins, and by one of the air cleaner hou:
peg bolts. The spreader pins may just pul)
or it may be necessary 10 thread a s
tapping screw into the pin to gain gre:
purchase. If the pins are damaged
removal, obtain new ones for refitling. ~
peg bolt may be unscrewed using a pail
self-locking pliers. Lift the cable/hose gu
out of position.

8 Progressively slacken and remove the ir
manifold retaining nuts and bolts, then loot
the manifold from the cylinder head (¢
illustration). Note that the retaining boits
of different lengths - to make refitting eas
note the location of each bolt as it is remov

123 4656 78

10.8 Inlet manifold and related fuel system components

1 Alr cleaner housing 10 Fuel injection ECU 21 Lambda sensor wiring

2 Housing securing nuts 11 ECU mounting bracket connector
and Allen bolts 12 Inlet air duct 22 Inlet manifold gasket

3 Air temperature vacuum 13 Warm-air inlet 23 Inlet manifold securing
switch 14 Spreader pins bofts

4 Retaining clip 15 Air temperature control 24 Inlet manifold

5 Thermostat housing vaive 25 Vacuum connection to

6 O-ring 16 Peg bolt brake servo

7 Coolant temperature 17 Fuel supply hose 26 Coolant hose fo
sender 18 Fuel return hose thermostat housing

8 Connector 19 Lambda sensor 27 Throttie body

9 ECU multi-plug 20 Cable guide
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9 Make a final check to ensure that nothing
remains connected to the manifold, then
manoeuvre it out of the engine bay and
recover the gasket. If required, the throttle
body mounting flange can be removed by
unscrewing the retaining nuts and lifting it
from the inlet manifold.

Refitting

10 Refitting is the reverse of the removal

procedure, noting the following points:

a) Ensure that the manifold and cylinder
head mating surfaces are clean and dry.
Install the manifold with a new gaskel,
and tighten its retaining nuts and bolts to
the specified torque setting.

b) Install the cable/hose guide using new
spreader pins if necessary. Ensure that
the fuel hoses are nol kinked or pinched.

d) Refit the throttie body as described in
Section 5.

@) On completion, refill the cooling system
as described in Chapter 1A.

11 Inlet manifold heater -
testing, removal and refitting

Testing

1 If the heater is suspected of having failed,
first check for a supply to the heater element -
refer to the wiring diagrams at the end of
Chapter 12, and check that the wiring is not
damaged, and that the fuse has not blown,
Disconnect the wiring plug for the heater
element, and using a suitable multi-meter,
check the resistance between the plug and a
good earth, Compare the result with the
specified value.

2 It is not advisable to check for operation by
feeling under the element - if the heater is

Removal

3 The inlet manifold heater is secured to the
underside of the inlet manifold by three
screws (see illustration). With the air cleaner
housing and air inlet trunking removed as
described in Section 2, it should be possible
to access these screws to allow the heater to
be removed, but it may be necessary to
remove the inlet manifold as described in
Section 10.

4 Disconnect the wiring plug for the heater
element, and remove the heater from the
engine compartment,

Refitting

5 Refitting is a reversal of removal, tightening
the retaining screws 1o the specified torque.

ﬁ"ﬂﬁ)(’t&- Ay~
§

1 If a fault appears in the fuel injection system,
first ensure that all the system wiring
connectors are securely connected and free of
corrosion. Then ensure that the fault is not due
to poor maintenance; ie, check that the air
cleaner filter element is clean, the spark plugs
are in good condition and correctly gapped, the
cyfinder compression pressures are comrect, the
ignition timing is correct and the engine
breather hoses are clear and undamaged,
referring to Chapters 1A, 2A, 4D (Section 3) and
Chapter 58 for further information.

2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
suitably-equipped VW dealer for testing. A
diagnostic connector is incorporated in the
engine management system wiring hamess,
into which a dedicated electronic test
equipment can be plugged. The test
equipment is capable of ‘interrogating’ the
ECU

log. In this manner, faults can be pinpointed
quickly and simply, even if their occurrence is
intermittent. Testing all the system
components individually in an attempt to
locate the fault by elimination is a time-
consuming operation that is unlikely to be
fruitful (particularly if the fault occurs
dynamically) and carries high risk of damage
to the ECU's internal components.

3 Experienced home mechanics equipps
with an accurate tachometer and a careful}
calibrated exhaust gas analyser may be 85

of specification, then the vehicle must &%

taken to a suitably-equipped VW dealer &

system.

Note: The information given in this Chapiess
correct at the time of writing, and applies o

the Specifications of this Chapter.

Number (also written as RM), while
stands for Motor Octane Number (also
as MM).
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or cable - removal, refitting and adjustment ........... 4  Fuel pump and gauge sender unit - removal and refitting ........ 7
cleaner and inlet system - removal and refitting ............. 2 Fueltank-removalandrefitting .............covvuiiunvnnann. 8
cleaner filter element -renewal ................ See Chapter 1A  General fuel systemchecks ..................... See Chapter 1A

management system components - removal and refitting .. 5 General informationand precautions .............c.oiinnnnnn 1
IR~ TONOWAL" (i o e e e loTaa e nelie (ot T o [t Ca e M (n 6 Inlet air temperature control system - general information ........ 3
Susl Injection system - depressurisation . ..........eveeenaaans 9 Inlet manifold - removal and refitting ... ........cveveeninennaens 10
sl injection system - testingand adjustment .. ............... 11 Unleaded petrol - general informationandusage ............... 12
grees of difficulty
Fairly easy, suitable & Fairly difficult, % Difficult, suitable for % Very difficuit, &
% for beginner with e\\\\, suitable for competent Ay | experienced DIY & aitablabexpartﬂY&
W | some experience 2 | DIY mechanic § mechanic X | or professional SN
Specifications
System type*
e codes AER, ALL, AEX, AKV, ANXandAPQ ................ Bosch Motronic 9.0
.......................................... Magneti-Marelli 1AV
............................................ Electric, immersed in fuel tank
..................................... 1100 cm?® / min (battery voltage of 12.5V)
..................................... 2.5 bar
Enoine idle speed (non-adjustable, electronically controlled)
Engine codes AERandALL .........cccineeiinnnnnccaannanns 660 to 740 rpm
Engine codes AEX, AKV, ANX and APQ:
Manual transmission models:
ConTrol Uit O30 Q08 OZTA .« anl i rmiazsia’sls:ee sa.aniniaiolssnlalatetetn 600 to 700 rpm
Control unit 030/ 908027 -« oo isine v iva min e /oiuis sisioin s sen 770 to 970 rpm
Automatic transmissionmodels ...........ciiiieiiiiiiiiann 750 to 850 rpm
Engine code AEE:
Manual transmissionmodels ...........c.cciiiiiiinnnninnn 830 to 930 rpm
Automatic transmission models:
Control NIt 032 908 O30 ... e s ivssvinsannannanerises 750 to 850 rpm
| Control unit 032908030 . .. ... icii i cancivansnanansnnn 630 to 730 rpm
~idla CO content (non-adjustable, electronically controlled) .......... 0.5 % max
iNector electrical resistance ........cciviraetisnrnreannsinnaanss 14 to 17 ohms
Recommended fuel
Minimum octane rating @Imodels) ...........cciiiiiiiiiiiiaan 95 RON unleaded
~ Torgue wrench settings Nm Ibf ft
ECUmountingbracket nuts ...........ccivvniveeiienncnanenss 10 7
TR OUNtING DOMS - s oot s i b ity o ia e e e o e 10 7
fnlet manifoldtocylinderhead .........ccoovesanccnncacsnsanss 20 15
T AR AR S A R S S A T 55 41
Throttlebody earthstrapbolt ............ccoiiiiiiiiiirineiinn. 10 7

*Refer to Chapter 2A for engine code listings.
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General information

The Bosch Motronic and Magneti-Marelli
1AV systems are self-contained engine
management systems, which control both the
fuel injection and Iignition (see illustration).
This Chapter deals with the fuel system
components only - see Chapter 58 for details
of the ignition system.

The fuel injection system comprises a fuel
tank, an electric fuel pump, a fuel filter, fuel
supply and retum lines, a throttle body, a fuel
rail, a fuel pressure regulator, four electronic
fuel injectors, and an Electronic Control Unit

(ECU) together with its associated sensors,
actuators and wiring. The two systems used
are essentially very similar - the only
significant differences lie within the ECUs.

The fuel pump delivers a constant supply of
fuel through a cartridge filter to the fuel rail, at
a slightly higher pressure than required - the
fuel pressure reguiator maintains a constant
fuel pressure to the fuel injectors, and retumns
excess fuel to the tank via the return line. This
constant flow system also helps to reduce fuel
temperature, and prevents vaporisation.

The fuel injectors are opened and closed by
an Electronic Control Unit (ECU), which
calculates the injection timing and duration
according to engine speed, crankshaft
position, throttie position and rate of opening,
inlet manifold depression, inlet air
temperature, coolant temperature, road
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1.1 Bosch Motronic/Magneti-Marelli 1AV engine management system component locations

1 Lambda sensor connector 6 Throttle body 13 Earth connection
2 Lambda sensor 7 Knock sensor 14 Coolant temperature
3 Charcoal filter solenoid 8 Ignition coil sender
valve 9 Fuel rail 15 Air cleaner housing
4 ECU 10 Fuel pressure regulator 16 Fuel injector
5 Inlet manifold pressure 11 Distributor 17 Spark plug
and inlet air temperature 12 Main wiring harness 18 Oil pressure switch
sensor connector 19 Charcoal canister

speed and exhaust gas oxygen co
information, received from sensors mo
on and around the engine.
lnlolairlsdmwnhtoﬂnmm
air cleaner, which contains a renewable papes
filter element. The inlet air temperature &
regulated by a valve mounted in the &
cleaner inlet trunking, which blends air 8
ambient temperature with hot air, drawn fros
over the exhaust manifold. .
The temperature of the air entering th
throttle body is measured by a sensc
mounted on the right-hand side of the ink
manifold. This sensor also monitors the
pressure in the inlet manifold. This informe
is used by the ECU to fine-tune the
requirements for different op
conditions.
ldlespeodoontmlisactievodpllﬂyby
electronic throttle valve positioning modu
mmawofﬂnmtuoboaymdm
the ignition system, which gives fine control &
the idle speed by aitering the ignition timing
As a result, manual adjustment of the eng
idle speed is not necessary or possible.
The exhaust gas oxygen content &
constantly monitored by the ECU via &
Lambda sensor, which is mounted in ¢
exhaust pipe. The ECU then uses "f
information to modify the injection timing a#
duration to maintain the optimum air/fuel ra
- @ result of this is that manual adjustment 8
the idie exhaust CO content is not necess
or possible. Almodelsmﬂnodm
catalytic converter - see Chapter 4D.
Where fitted, the ECU controls he
operation of the activated charcoal filh

systems operation should therefore &&
referred to a VW dealer for assessment. Once
the fault has been identified, the
removal/refitting sequences detailed in the
following Sections will then allow the
tppmpdatooomormu(s}lobem
required.

Precautions

Warning: Petrol is extremely
flammable - great care must be
taken when working on any pa
of the fuel system.
Do not smoke, or allow any naked flar
or uncovered light bulbs near the
area. Note that gas powered d
appliances with pilot flames, such
heaters boilers and tumble-dryers, .
present a fire hazard - mmmm i
you are working in an area where such
appliances are present. Always keep |
suitable fire extinguisher close to the work
area, and famillarise yourself with
operation before starting work. Wear eye

#1
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22 Topviowoiai'clmr showing the
four screws which secure the air cleaner
housing (arrowed)

“and wash off any fuel spiit on bare skin
mmediately with soap and water. Note
[ fuel vapour is just as dangerous as

iguid fuel - possibly more so; a vessel that
Bas been emptied of liquid fuel will still
taln vapour, and can be potentially

marmmmm this
Chapter involve the disconnection of fuel
s, which may cause an amount of fuel
‘spilfage. Before commencing work, refer to
o above Wamning and the information In
ifety first! at the beginning of this

Residual fuel pressure always remains in
he fuel system, long after the engine has
Been switched off. This pressure must be
mileved in a controlled manner before
‘work can commence on any component in

g fuel system - refer to Section 9 for

When working with fuel system
somponents, pay particular attention to
anliness - dirt entering the fuel system
cause blockages, which will lead to
rn the Intmsts of personal safety and
ipment protection, many of the
rocedures In this Chapter suggest that
the negative lead be removed from the
. Battery terminal. This firstly eliminates the
possibility of accidental short-circuits
 being caused as the vehicle is being
worked upon, and secondly prevents

23 Removhgtrnalrdoan«ohm{uot
essential, if just the housing is to be
removed)

damage to eleclronic components (eg
sensors, actuators, ECUs) which are
particularly sensitive to the power surges
caused by disconnection or reconnection
of the wiring harness whilist they are still
live.

It should be noted, however, that the
engine management systems described in
this Chapter (and Chapter 58) have a
learning capability, that aliows the system
to adapt to the engine's running
characteristics as It wears with use. This
learnt information Is lost when the battery
Is disconnected, and the system will then
take a short period of time to re-learn the
engine's characteristics - this may be
manifested (temporarily) as rough idling,
reduced throttle response and possibly a
slight increase in fuel consumption, until
the system re-adapts. The re-adaptation
time will depend on how often the vehicle
is used and the driving conditions

encountered.

Removal

1 On 1.0 litre models, refer to Chapter 2A and
remove the engine top cover.

2 There are eight screws visible on the air
cleaner top cover, and four of them are

2 Air cleaner and inlet system
- removal and refitting

2.5 Unhooking the ignition coil earth strap
from the side of the housing

2.6a Disconnecting the crankcase breather
pipe from the base of the air cleaner

24 Slackorth'lgtb.alrum

marked 1 to 4 on the top cover - these four
screws secure the housing to the inlet
manifold (see illustration). The remaining four
screws secure the air cleaner top cover to the
air cleaner housing, and need only be
removed if the filter element is to be renewed.
if all eight screws are removed, note that they
are of different lengths, so note their locations
as they are removed.

3 If all eight screws have been removed, lift
off the air cleaner top cover, and take out the
filter element (see illustration).

4 Slacken the retaining screw and disconnect
the air ducting from the air cleaner housing
(see illustration).

S Unclip the vacuum pipe and charcoal
canister hose from the air cleaner housing.
Unhook the insulated earth strap leading to
the ignition coll, which is hooked into a clip on
the right-hand side of the housing (see
Hllustration).

6 Lift up the air cleaner housing, and
disconnect the crankcase breather pipe from
the stub. Check the pipe for signs of
hardening or splitting, and fit a new pipe if
necessary. Pull off the vacuum pipes from the
base of the air temperature vacuum switch,
noting their locations and colour-coding for
use when refitting (see illustrations).

7 The air cleaner housing can now be
removed from the engine compartment.
Recover the sealing washer from the base of
the housing - it may still be on the throttle
if it provides a less-than-airtight fit.

2.6b The air temperature vacuum switch
hose fittings are colour-coded
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2.8a Remove the retaining screws
disconnect the sections of air ducting

8 The removal of the rest of the air inlet
trunking is fairly self-evident. The trunking is
secured to the air inlet temperature valve
housing by a single screw at each end, and
the valve housing itselfl is mounted to the inner
wing by a single bolt. The air inlet trumpet is
attached to the inner wing by a further bolt;
once removed, it can then be pulled from the
aperture in the inner wing. The duct to the
exhaust manifold warm-air collector plate may

2.8b The warm-air duct is simply pulled off
the collector plate stub

have a worm-drive clip securing one end;
once this is loosened, the duct is simply
pulled off the pipe stubs (see illustrations).
Refitting

9 Refit the air cleaner by following the
removal procedure in reverse. The air cleaner
housing must be comrectly mounted on the
throttle body, to ensure there is no air

leakage.

2.8c¢ Air cleaner housing and inlet system components

1 Air cleaner top cover
2 Air filter element
3 Air cleaner housing

4 Seal

7 Warm-air duct
housing

General information

1 The inlet air temperature control sysie
consists of a temperature-controlled S
valve, mounted in its own housing in the a¢
cleaner inlet trunking, and a duct to the warss
air collector plate over the exhaust manifold
2 The temperature sensor in the flap vaia
housing senses the temperature of the in

air, and opens the valve when a preset ko
limit is reached. As the flap valve opens,

air drawn from around the exhaust ma
blends with the inlet air, .
3 As the temperature of the inlet air rises, B
sensor closes the flap progressively, unti the
warm-air supply from the exhaust manifoid

completely closed off, and only air at ambie
temperature is admitted to the air cleaner.
4 With the ducting removed from
temperature control flap valve housing, ™
sensor is visible (see illustration). If |
hairdryer and suitable freeze spray &
available, the action of the sensor can b
tested. 1

Note: Observe the precautions in Section
before working on any component in the 1o
system.

Removal

1 Remove the air cleaner housing |
described in Section 2.

2 Remove the metal clip and extract the
cable outer from the mounting bracket [ses

illustration).

3 At the throttle body, disconnect the
accelerator cable inner from the throttie vaive
spindie (see illustration). _

4 Refer to Chapter 11 and remove the facia
trim panels from underneath the steering
column.

&

5 Crankcase breather hose 8 Air inlet temperature valve 3.4 Alir inlet temperature control flap valve
6 Alrinlet trunking

(1) and temperature sensor (2)
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c— -

42 Extract the metal adjustment clip and
pull the cable outer from the mounting
bracket

Depress the accelerator pedal slightly, then
wclip the accelerator cable end from the
§ At the point where the cable passes
pough the bulkhead, unscrew the cap from
8 two-piece grommet so that the cable can

T Release the cable from its securing clips
d guide it out through the bulkhead

ng
the accelerator cable by following the
I procedure in reverse.
ent
throttle body, fix the position of the
ble outer in its mounting bracket by

pserting the metal clip in one of the locating
ots (see illustration), such that when the

5.6a One of the throttie body through-

S
4.3 Disconnect the cable inner from the
throttie spindie

accelerator is depressed fully, the throttie
valve is just touching its end stop.

5 Engine management
removal and refitting SN
Note: Observe the precautions in Section 1
before working on any component in the fuel
system.
Throttle body

Removal

1 Remove the air cleaner housing as
described in Section 2.

2 Refer to Section 4 and detach the
accelerator cable from the throttie vaive lever.
3 Disconnect the battery negative lead, and

4.9 Adjust the accelerator cable, then fix
the cable using the metal clip in one of the
slots

position it away from the terminal, Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

4 Unplug the wiring connectors from the
throttle potentiometer and from the inlet
manifold pressure/air temperature sensor
(see illustrations).

§ Disconnect the hose for the charcoal
canister from the port on the throttie body
(see lllustration).

6 Slacken and withdraw the through-bolts,
then lift the throttie body away from the inlet
manifold. Recover and discard the gasket.
Note that one of the bolts secures the throttie
body earth strap (see illustrations).

7 If required, refer to the relevant sub-Section
and remove the throttle potentiometer.

5.6b ... remove the bolt, and move the
strap to one side
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S56d ...

Refitting
8 Refitting is a reversal of removal, noting the
following:

a) Use a new throttle body-to-inlet manifoid
gasket.

b) Tighten the throttie body through-bolits
securely, to prevent air leaks. A tightening
torque for these bolls is not specified by
the manufacturers.

¢) Ensure that all hoses and electrical
connectors are refitted securely.

d) With reference to Section 4, check and if
necessary adjust the accelerator cable.

Fuel injectors and fuel rail

Note: Observe the precautions in Section 1
before working on any component in the fuel
system. If a faulty injector is suspected, before
removing the injectors, it Is worth lrying the
effect of one of the proprietary injector-

harness retaining
clips, and move the wiring harness to one
side

5.10b ... then unclip

NN

5.14b ... and recover the injector lower
O-ring seals (arrowed)

5.6e ...and recover the base gasket

cleaning treatments. These can be added lo
the petrol in the tank, and are intended to
ciean the injectors as you drive.

Removal

9 Disconnect the battery negative lead, and
position it away from the terminal - refer to the
note in paragraph 3.

10 Unplug the injector hamess connectors,
labeliing them to aid correct refitting later.
Unclip the wiring harmess clips from the top of
the fuel rail, and lay the harness to one side
(see illustrations).

11 Refer to Section 9 and depressurise the
fuel system.

12 Disconnect the vacuum hose from the
port on the bottom of the fuel pressure
regulator.

13 Slacken the clips and disconnect the fuel
supply and return hoses from the end of the
fuel rail. Carefully note the fitted positions of

5.13 Fuel supply and return connections at
the fuel rail - note direction-of-flow arrows
and colour-coding

-
5.10a Disconnect the
plugs ..

the hoses - the supply hose is marked
black or white arrow, and the return hose
marked with a biue arrow (see illustration)
14 Slacken and withdraw the fuel
mounting bolts, then carefully lift the rail
from the inlet manifold, together with
injectors. Recover the injector lower O-ry
seals as they emerge from the manifold fse
illustrations). 3

15 The injectors can be removed indivice
from the fuel rail by extracting the releva
metal clip and easing the injector out of
rail. Recover the injector upper O-ring
(see illustrations).

16 If required, remove the fuel presses
regulator, referring to the relevant sub-Sectes
for guidance.
17 Check the electrical resistance of ™%
injector using a multimeter and comp
with the Specifications.

wlthc_.

5.15a Using a suitable screwdriver, prise
out the injector securing clip ...

5.15b ...and remove it from the fuel raé
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£15c Ease out the injector, and recover
- the upper O-ring seal (arrowed)

Refit the injectors and fuel rail by following
% removal procedure in reverse, noting the
i 0 u:
& Renew the injector O-ring seals if they
. sppear womn or damaged.
'8 Ensure that the injector retaining clips are
~ securely seated.
&) Check that the fuel supply and return
. hoses are reconnected correctly - refer (o
. the colour coding described in Removal.
&) Check that all vacuum and electrical
. connections are remade correctly and
sacurely.
fuel leaks before bringing the vehicle back
- Inlo service.

o/ pressure regulator
: Observe the precautions in Section 1
ore working on any component in the fuel

92 Disconnect the battery negative lead, and
position it away from the terminal - refer to the
ote in paragraph 3.

20 Refer to Section 9 and depressurise the

system.
21 Disconnect the vacuum hose from the
ort on the bottom of the fuel pressure

22 Slacken the clip and disconnect the fuel
pply hose from the end of the fuel rail. This
allow the majority of fuel in the regulator to
out, Be prepared for an amount of fuel
)$S - position a small container and some old
2gs underneath the fuel regulator housing.
ote: The supply hose Is marked with a black
Extract the retaining clip from the top of
ﬁmmmmmmwu
‘body, recovering the O-ring seals (see
Mustrations).
_mg
- 24 Refit the fuel pressure regulator by
following the removal procedure in reverse,
noting the following points:
8) Renew the O-ring seals if they appear
wom or damaged.

5.23a The fuel pressure regulator is
mounted in the end of the fuel rail

(arrowed)

b) Ensure that the reguilator retaining clip is
securely sealed.
¢) Refit the regulator vacuum hose securely.

Throttle valve potentiometer

Note: The polentiometer is matched to the
throttie body during manufacture, and is not
available soparately - if defective, a complete
throttie body assembly will be required.
Removal

25 Disconnect the battery negative lead, and
position it away from the terminal - refer to the
note in paragraph 3.

26 Unplug the harmess connector from the
potentiometer.

27 Remove the retaining screws and lift the
potentiometer away from the throttle body.
Recover the gasket.

Refitting

28 Refitting is a reversal of removal, noting

the -

a) Renew the gasket if it is damaged.

b) Ensure that the potentiometer drive
memmmm

<) Onmmmzicmm
the potentiometer must be matched to
the automatic transmission Electronic
Control Unit (ECU) - this operation
requires access (o dedicated electronic
test equipment, refer to a VW dealer for
advice.

Inlet manifold temperature
sensor

Removal

29 The sensor is attached to the right-hand
side of the inlet manifold.

30 Disconnect the battery negative lead, and
position it away from the terminal - refer to the
note in paragraph 3. Unplug the harness
connector from the sensor.

31 Remove the two securing screws, and pull
the sensor from the manifold. Recover the O-
ring seal,

Refitting

32 Refitting is a reversal of removal, renewing
the O-ring seal if necessary, and tightening

the securing screws securely.

5.23b To remove the pressure regulator,

prise out the retaining clip and withdraw it
from the fuel rail

Road speed sensor

33 The road speed sensor is mounted on the
transmission - refer to Chapter 7A.

Coolant temperature sensor
34 Refer to Chapter 3, Section 6.

Lambda sensor

Removal

35 The lambda sensor is threaded into the
exhaust downpipe, ahead of the catalytic
converter (see illustration). Refer to Chapter
4D for details.

36 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 3. Unplug the wiring
harness from the lambda sensor at the
connector, located on the right-hand side of
the engine rear mounting.

37 On early models, the sensor is only
accessible from below - later models have the
sensor situated higher up the downpipe, and
it can be accessed from above. Slacken and
withdraw 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 is has been disconnected, if
the correct-size spanner is not available, a
siotted socket will be required to remove the

5.35 On later models, the lambda sensor is
situated at the top of the exhaust
downpipe - on earlier modeis, the sensor
is further down
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5.40 The fuel injection ECU is situated
under the windscreen cowl panels

Refitting

38 Apply a little anti-seize grease to the
sensor threads - avoid contaminating the
probe tip.

39 Refit the sensor to its housing, tightening
it to the correct torque. Restore the harmess
connection.

Electronic control unit (ECU)

40 The ECU is located centrally behind the
engine compartment bulkhead, under one of
the windscreen cowl panels (see illustration).
Remove the cowl panel as described in
Chapter 12, Section 13. The unit is coded,
and should not be removed without

consulting a VW dealer, otherwise it may not
function correctly when the multi-plug is
reconnected.

10.7a Unscrew the inlet manifold bolts . . .

10.7b ... and withdraw the manifold (and
fuel rail) from the cylinder head

6 Fuel filter -

Note: Observe the precautions in Section 1
before working on any component in the fuel

Refer to Chapter 1A, Section 28,

Saendernits
removal and refitting
Note: Observe the precautions in Section 1
before working on any component in the fuel

Refer to the information in Chapter 4A,
Section 7.

8 Fuel tank -
moval and refiti

Note: Observe the precautions in Section 1
before working on any component in the fuel

Refe.r to the information in Chapter 4A,
Section 8.

9 Fuel injection system -
depressurisation

Note: Observe the precautions in Section 1
before working on any component in the fuel
system.

Refer to the information in Chapter 4A,
Section 9.

10 Inlet manifold -

Note: Observe the precautions in Section 1
before working on any component in the fuel
system

=

»

10.8 Unclip the fuel hoses from the base
of the manifold, and remove the manifold
from the engine compartment

Removal

1 Refer to Section 9 and depressurise the &
system, then disconnect the battery negaths
lead and position it away from the te:
Note: If the vehicle has a security-coc
radio, check that you have a copy of the coe
number before disconnecting the baties
Refer to your VW dealer if in doubt.
2 Refer to Section 2 and remove the &
cleaner housing.
3 Refer to Section 5 and remove the thro
body from the inlet manifold.

4 Unplug the wiring harness from the ok
manifold air temperature/pressure sensor (S
Section 5).

5 Disconnect the brake servo vacuum
from the port on the side of the inlet

Also disconnect the fuel pressure reg
vacuum hose, next to the brake servo vacis
hose. !
6 Refer to Section 5 and remove the fuel s
and fuel injectors. Note: The fuel rail may be
moved to one side, leaving the fuel s
connected to it, but take care to &w

straining them. 4
7 slacken and remove the ke
manifold-to-cylinder head bolts. Move &
manifold away from the head, and recover &
O-ring seals (see illustrations).

8 Unclip the fuel supply and return

from underneath the manifold [see
illustration). If the hoses are disconnecias
note their locations and colour-cod
identification for refitting. The manifold &=
now be removed from the
compartment.

Refitting

9 Refit the inlet manifold by following '

removal procedure in reverse, noting %

following points:

a) Use new manifold O-ring seals (see
illustration).

b) Tighten the manifold-to-cylinder head
bolts to the specified torque. 3
¢) Check that all vacuum, electrical and fusd

systern connections are remade comecty
and securely.
d) On completion, check exhaustively for
fuel leaks before bringing the vehicle bas
into service.

-~ k
10.9 When refitting the inlet manifold, use
new O-ring seals
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1 If a fault appears in the fuel injection system,
%rst ensure that all the system wiring
pctors are securely connected and free of
_sorrosion. Then ensure that the fault is not due
%o poor maintenance; ie, check that the air
seaner filter element is clean, the spark plugs
‘& in good condition and correctly gapped, the
timing is correct and the engine
ather hoses are clear and undamaged,
rring to Chapters 1A, 2A, 4D (Section 3)

#a problem, the vehicle should be taken to a
suitably-equipped VW dealer for testing. A
nostic connector is incorporated in the

' which a dedicated electronic test
aquipment can be plugged. The test

equipment is capable of ‘interrogating’ the
engine  management system ECU
electronically and accessing its internal fault
log. In this manner, faults can be pinpointed
quickly and simply, even if their occurrence is
intermittent. Testing all the system
components individually in an attempt to
locate the fault by elimination is a time-
consuming operation that is unlikely to be
fruitful (particularly if the fault occurs
dynamically), and carries high risk of damage
to the ECU’s internal components.

3 Experienced home mechanics equipped
with an accurate tachometer and a carefully-
calibrated exhaust gas analyser may be able
to check the exhaust gas CO content and the
engine idle speed; if these are found to be out
of specification, then the vehicle must be
taken to a suitably-equipped VW dealer for
assessment. Neither the air/fuel mixture
(exhaust gas CO content) nor the engine idle
speed are manually adjustable; incorrect test
results indicate a fault within the fuel injection

system.

12 Unleaded petrol -
general information and usage

Note: The information given in this Chapter is
correct at the time of writing, and applies only
to petrols currently available in the UK. Check
with a VW dealer as more up to date
information may be available. If travelling
abroad, consult one of the motoring
organisations (or a similar authority) for advice
on the petrols available and their suitability for
your vehicle.

1 The fuel recommended by VW is given in
the Specifications of this Chapter.

2 RON and MON are different testing
standards; RON stands for Research Octane
Number (also written as RM), while MON
stands for Motor Octane Number (also written
as MM).
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1 General information and
precautions

General information

Engine code AEF

The fuel system comprises a fuel tank, a
fuel injection pump, an engine-bay mounted
fuel filter with an integral water separator, fuel
supply and retum lines, and four fuel injectors.

The injection pump is driven at half
crankshaft speed by the camshaft timing beit.
Fuel is drawn from the fuel tank, through the
fiter by the injection pump, which then
distributes the fuel under very high pressure
to the injectors via separate delivery pipes.

The injectors are spring-loaded mechanical
valves, which open when the pressure of the
fuel supplied to them exceeds a specific limit.
Fuel is then sprayed from the injector nozzle
into the cylinder via a swirl chamber (indirect
injection). Two-stage injectors are filted,
which open in steps as the supplied fuel
pressure rises; this improves the engines
combustion characteristics.

The basic injection timing is set by the
position of the injection pump on its mounting
bracket. When the engine is running, the
injection timing is advanced and retarded
mechanically by the injection pump itself, and
is influenced primarily by the accelerator
position and engine speed.

The engine is stopped by means of a
solencid-operated fuel cut-off valve, which
interrupts the flow of fuel to the injection
pump when de-activated.

When starting from cold, the engine idle
speed is raised by means of a vacuum-
operated automatic idle boost actuator,
mounted on the side of the injection pump.

The fuel injection pump is equipped with an
electronic self-diagnosis and fauit logging
system. Servicing of this system is only
possible with dedicated electronic test
equipment. Problems with the system's
operation should therefore be referred to a
VW dealer for assessment. Once the fault has
been identified, the removalrefitting
sequences detailed in the following Sections
will then allow the appropriate component(s)
to be renewed as required.

Engine codes AHG, AKU and AGD

The direct-injection fuelling system is
controlled electronically by a diesel engine
management system, comprising an
Electronic Control Unit (ECU) and its
associated sensors, actuators and wiring.

Basic Injection timing is set mechanically by
the position of the pump on its mounting
bracket. Dynamic timing and injection
duration are controlled by the ECU, and are
dependent on engine speed, throttle position
and rate of opening, inlet air flow , inlet air
temperature, coolant temperature, and fuel

temperature, received from sensors mounted
on and around the engine. Closed-loop
control of the injection timing is achieved by
means of an injector needie lift sensor, which
is fitted to injector No 3.

Two-stage injectors are used, which
improve the engine’'s combustion
characteristics, leading to quieter running and
better exhaust emissions.

In addition, the ECU manages the operation
of the Exhaust Gas Recirculation (EGR)
emission control system and the glow plug
control system (Chapter 4D).

It should be noted that fault diagnosis of the

diesel engine management system fitted to
engine codes AHG, AKU and AGD is only
possible with dedicated electronic test
equipment. Problems with the system's
operation should therefore be referred to a
VW dealer for assessment. Once the fault has
been identified, the removal/refitting
sequences detalled in the following Sections
will then allow the appropriate component(s)
to be renewed as required.
Note: Throughout this Chapter, vehicles are
frequently referred to by their engine code,
rather than by engine capacily - refer to
Chapter 2B for engine code listings.

Precautions

Many of the operations described in this
Chapter involve the disconnection of fuel
lines, which may cause an amount of fuel
spillage. Before commencing work, refer to
the warnings below and the information in
Safety first! at the beginning of this manual.

Warning: When working on any

part of the fuel system, avoid

direct contact skin contact with

diesel fuel - wear protective
clothing and gloves when handling fuel
system components. Ensure that the work
area is well-ventilated, to prevent the
build-up of diesel fuel vapour.

Fuel injectors operate at extremely high
pressures, and the jet of fuel produced at
the nozzle is capable of piercing skin, with
potentially fatal results. When working with
pressurised injectors, take great care to
avoid exposing any part of the body to the
fuel spray. It is recommended that any
pressure testing of the fuel system
components should be carried out by a
diesel fuel systems specialist.

Under no circumstances should diesel
fuel be allowed to come into contact with
coolant hoses - wipe off accidental spillage
immediately. Hoses that have been
contaminated with fuel for an extended
period should be renewed. Diesel fuel
systems are particularly sensitive to
contamination from dirt, air and water. Pay
particular attention to cleanliness when
working on any part of the fuel system, to
prevent the ingress of dirt. Thoroughly
clean the area around fuel unions before
disconnecting them. Store dismantled
components in sealed containers, to

prevent contamination and the fc
of condensation. Only use lint-free

Removal

1 The air cleaner housing is mounted undes
the right-hand side front wing, and is secures
in position by two nuts, which are accessas
from below.
2 Remove the air cleaner element, 28
described in Chapter 18.
3 Working in the enginé compartment
compress the legs of the large spring cligs
using pliers, and disconnect the air inket
trunking from the throttle valve housing &
inlet manifold cover, as applicable (see
Ilhntnﬁon). i
4 Similarly, disconnect the opposite end of
the air trunking from the top of the air Cleanss
housing. Pull the air inlet spout nearost the
inner wing from the top of the housing, and
remove it from the inner wing aperture at the
top.
5 Working in the right-hand front wheel arch,
unscrew and remove the two housing
securing nuts, and recover the bushes and
grommets. Withdraw the housing from beiow.

Refitting
6 Refitting is a reversal of removal.

2 ( IneeodeAEF) - removal,
eng
refitting and adjustment

1 This Section only applies to engine code
AEF; all other engine codes are fitted with an
electronic accelerator position sensor (see
Section 12).

Removal

2 Refer to Chapter 11 and remove the facia
trim panels from underneath the steering
column.
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35a Unhook the cable end fitting from the
injection pump. ..

2 Depress the accelerator pedal slightly, then
wnclip the accelerator cable end from the
extension lever.

4 At the point where the cable passes
#rough the bulkhead, unscrew the cap from
He two-piece grommet so that the cable can
move freely.

S Working in the engine bay, pull off the end
of the accelerator cable inner from the fuel
imection pump lever. Recover the rubber bush
which fits inside the cable end fitting (see
Bustrations).

# Extract the metal securing clip from the
grooved accelerator cable outer (see

Slustration), then disconnect the cable from
e mounting bracket.

7 Release the cable from its securing clips
and guide it out through the bulkhead

4.5 Slacken the access hatch screws, and
lift the hatch away from the floorpan

Refitting

8 Refit the accelerator cable by following the
removal procedure in reverse.

Adjustment

9 At the fuel injection pump, fix the position of
the cable outer in its mounting bracket by
inserting the metal clip in one of the locating
grooves, such that when the accelerator is
depressed fully, the throttie lever just touches

its end stop.

X

1 The fuel tank sender unit is on the top of the
fuel tank, and is accessible via a hatch in the
load space floor, The unit provides a variable
voltage signal that drives the facia-mounted
fuel gauge, and also serves as a connection
point for the fuel supply and retumn hoses.
2 The unit protrudes into the fuel tank, and its
removal involves exposing the contents of the
tank to the atmosphere.
Warning: Avoid direct skin
contact with diesel fuel - wear
protective clothing and gloves
when handling fuel system
components. Ensure that the work area is
well-ventilated, to prevent the build-up of
diesel fuel vapour.

4 Fuel tank sender unit -
removal and refitting

4.7 Slacken the hose clips and remove the
fuel pipes from the ports at the sender unit

3.6 Using a suitable pair of pliers, pull out
the metal clip used to set the cable
adjustment

Removal

3 Ensure that the vehicle is parked on a level
surface, then disconnect the battery negative
lead and position it away from the terminal.
Note: If the vehicle has a securily-coded
radio, check that you have a copy of the code
number before disconnecting the battery.
Refer to your VW dealer if in doubt.

4 Fold the rear seat forwards, and remove the
trim from the load space fioor.

5 Slacken and withdraw the access hatch
screws, and lift the hatch away from the
fioorpan (see illustration).

6 Unplug the wiring harness connector from
the sender unit (see illustration).

7 Pad the area around the supply and retum
fuel hoses with rags to absorb any spilt fuel,
then slacken the hose clips and remove them
from the ports at the sender unit (see
illustration). Observe the supply and retum
arrows markings on the ports - label the fuel
hoses accordingly to ensure correct refitting.
To aid identification, the fuel supply pipe is
colour-coded black, and the return pipe is
biue.

B8 Unscrew the plastic securing ring and fift it
out (see Tool Tip). Where applicable, turn the
sender unit to the left to releasa it from its
bayonet fitting and lift it out, holding it above
the level of the fuel in the tank until the excess
fuel has drained out. Recover the rubber seal
(see Hlustrations).

Use a pair of water pump pliers to grip
and rotate the fuel tank sender unit

plastic securing ring
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4.8a Unscrew the plastic securing ring
and lift it out

9 Remove the sender unit from the vehicle,
and lay it on an absorbent card or rag. Inspect
the float at the end of the swinging arm for
punctures and fuel ingress - renew the sender
unit if it appears damaged.

10 The fuel pick-up incorporated in the
sender unit Is spring-loaded to ensure that it
always draws fuel from the lowest part of the
tank. Check that the pick-up is free to move
under spring tension with respect to the
sender unit body.

11 Recover the rubber seal from the fuel tank
aperture and Inspect for signs of fatigue -
renew it if necessary.

12 Inspect the sender unit wiper and track;
clean off any dirt and debris that may have
accumulated, and look for breaks in the track
(see illustration). An electrical specification
for the sender unit is not quoted by VW, but
the integrity of the wiper and track may be
verified by connecting a muitimeter, set to the
resistance function, across the sender unit
connector terminals. The resistance should
vary as the float arm is moved up and down;
an open-circuit reading indicates that the
sender is faulty and should be renewed.

Refitting

13 Refitting is a reversal of removal, noting
the following points:

a) The arrow markings on the sender unit
body and the fuel tank must be aligned
(see illustration).

b) Smear the tank aperture rubber seal with
clean fuel before fitting it in position.

5.7 mewmkmmtm
- seen from inside the wheel arch

4.12 Look for breaks in the sender unit

wiper track
3

Note: Observe the precautions in Section 1
before working on any component in the fuel
system.

Removal

1 Before the tank can be removed, it must be
drained of as much fuel as possible. As no
drain plug is provided, it is preferable to camy
out this operation with the tank aimost empty.
2 Disconnect the battery negative lead and
position it away from the terminal. Note: // the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

5 Fuel tank -
removal and refitting

4.13 The arrow marks on the sender unt
body and the fuel tank must be aligned

3 Using a hand pump or syphon, remaove &

fuel from the bottom of the tank.
4 Refer to Section 4 and carry out ¢
following:

a) Disconnect the wiring hamess from the
top of the sender unit at the multiway
connector.

b) Disconnect the fuel supply and retum
hoses from the sender unil.

5 Loosen the right-hand rear wheel b
then jack up the rear of the car and re
the right-hand rear wheel. :
6 Position a trolley jack under the centra
the tank. Insert a block of wood between
jack head and the tank to prevent damage &=
the tank surface. Raise the jack until it |
takes the weight of the tank.
7 Working inside the rear right :
wheelarch, slacken and withdraw the b
that secure the tank filler neck inside of
wheelarch (see illustration). Open the §
filler flap and peel the rubber sealing
away from the bodywork.

8 Unhook all the rear exhaust rmmtim
the body, then lower the exhaust syst
sufficiently to allow the fuel tank to be
lowered. Do not allow the exhaust to hasg
down unsupported - tie it loosely to the bod
with wire, or position suilable suppofs
underneath it, to just take its weight.

9 Loosen and remove the retaining bolts
around the tank, keeping one hand on 8
tank to steady it as it is released from &
mountings (see illustration). Several of 1
bolts double as retaining bolts for the e:d“
heat shield; recover any sections of shieie
which are released as the tank is withdrawn.
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90 Lower the jack and tank away from the
anderside of the vehicle, detaching the filler
pipe aslhe tank is lowered. Locate the
g sitrap and breather pipe, and
. them from the filler neck.
£1 Hﬁnts*isoonmﬁnaledwnhuduml
2 water, remove the sender unit (see Section
& and swill the tank out with clean fuel. The
Ik is injection-moulded from a synthetic
erial and if damaged, it should be renewed.

However, in certain cases it may be possible to

@ small leaks or minor damage repaired.
> mmaammm
g to repair the fuel tank.

%2 Refitting is the reverse of the removal
‘& When lifting the tank back into position,
make sure the heat shield is correctly
positioned, and take great care (o ensure
that none of the hoses become rapped

&) Reconnect the earth strap to its terminal
~ on the filler neck.
@) Tighten the tank retaining bolts to the

specified torque
‘& On compiletion, mﬂmmmwm

exhaustively check for signs of leakage
prior to taking the vehicle out on the road.

‘Note 1: On engine code AEF, the injection
gump timing is checked statically, as is
ally the case with diesel engines. The

6.9a Lift off the pump sprocket.. .

6.6 Loosen and remove ONLY the three
pulley-to-hub bolts (arrowed)
injection is controlled by the fuel injection ECU
and is influenced by several other engine
parameters, including coolant temperature, and
adjustrent is a mechanical operation, checking
can only be carried out by a VW dealer, as
dedicated electronic test equipment is needed

to intarface with the fuel injection ECU.

Removal

1 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.
2 Remove the air cleaner inlet trunking as
described in Section 2.
3 Owing to the extremely limited working room
around the pump, the lock carrier assembly
must now be removed - refer to Chapter 2C.
The carrier need not be removed completely,
just pulled forwards sufficiently to access the
pump. Accordingly, the coolant hoses need not
be disconnected from the radiator, but the
assembly must be adequately supported.
4 With reference to Chapter 2B, carry out the
f R
a) Remove the camshalt cover and timing
belt outer cover.
b) Set the engine to TDC on cylinder No 1.
¢) Remove the timing belt from the camshaft
and fuel injection pump sprockels.
5 The timing belt sprocket must now be
removed from the injection pump shaft. The
sprocket must be braced whilst its fixings are
loosened - a home-made tool can easily be

6.8 Amd!apwortoh
injection pump sprocket

fabricated for this purpose; refer to Section 5
of Chapter 2B for further details.

Engine code AEF

6 Loosen the three bolts and remove the
sprocket from the pump hub (see

Caution: On no account should the rmt
seen at the centre of the sprocket be
slackened, as this will alter the basic

injection timing.
Engine codes AHG, AKU and AGD

7 Loosen and remove the nut at the centre of
the sprocketl. To hold the sprocket as the nut
is undone, make up a tool similar to the one
shown in Chapter 2B, Section 5.

8 Attach a two-legged puller to the injection
pump sprocket, then gradually tighten the
puller until the sprocket is under firm tension
(see illustration).

Caution: To prevent damage to the
injection pump shaft, insert a piece of
scrap metal between the end of the shaft
and the puller centre bolt.

9 Tap sharply on the pulier centre bolt with a
hammer - this will free the sprocket from the
tapered shaft. Detach the puller, then fully
slacken and remove the sprocket fixings, lift
off the sprocket and recover the Woodruff key
(see illustrations).

All engines

10 Disconnect the fuel supply and return
hoses from the pump, taking care to minimise
fuel loss, and labelling them if necessary for
accurate refitting (see illustration). Also
disconnect the fuel leak-off hose from the fuel
return connection,
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Haynes Hint 1: Cut the fingertips from
an old pair of rubber gloves and secure
them over the fuel ports with elastic
bands

Haynes Hint 2: Fit a short length of hose
over the banjo bolt (arrowed) so that the
drillings are covered, then thread the
bolt back into its injection pump port

6.11b Fuel injector unions (A) and injector leak-off hose

11 Using a pair of spanners (a slotted ring
spanner may be required), slacken the rigid
fuel pipe unions on the injection pump and at
each end of the injectors, then lift the fuel pipe
assembly away from the engine (see
illustrations).

Caution: Be prepared for some (fuel
leakage during this operation, position a
small container under the union to be
slackened and pad the area with old rags,
to catch anyspllrdhaol. Take great care to

avoid stressing the rigid fuel pipes as they
are removed.

12 Cover the open pipes and ports to
prevent the ingress of dirt and excess fuel
leakage (see Haynes Hints 1 and 2).
Engine code AEF

13 Disconnect the vacuum pipe from the idle
speed boost actuator on the injection pump
(see illustration).

14 Disconnect the accelerator cable from the
injection pump bracket referring to Section 3.

connection (B)

15 Disconnect the wiring plugs from
following components/locations,
plugs to aid refitting:

a) Coolant temperature senderonthe
coolant elbow at the front of the cyling
head (see illustration).

b) Oll pressure switch on the left-hand éng
of the cylinder head.

c) alrmnpemwmlpressumswﬂchon the

end of the cyfinder block, and the ear
connection next to it (see illustratic
Note: New injection pumps are not sug
with hamess multiway connector g
the pump is to be renewed, then the reless
spade terminal pins must be pushed out ofS
existing connector housing, to allow 5
from the new pump to be inserted; refer o
wiring diagrams in Chapter 12 for dé
connector pin-outs. \
16 Before removing the pump, mark
position of the mounting bolts in
elongated holes. The pump can then
refitted in this reference position, to aliows
approximate injection timing setting 10 8
achieved when the pump is refitted.

6.15b Main harness wiring oomoctor. _
left-hand end of cylinder head, and ¢
connection (arrowed)
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27 Loosen and remove the rear support bolt

and the three mounting bolts at the sprocket

#nd (see illustrations), supporting the pump
.the last is removed. Check that nothing

smmains connected, then lift the injection

from the engine bay.

e codes AKU, AHG and AGD

18 Disconnect all wiring plugs from around
he injection pump, as listed below. Label the
ugs, to aid refitting. Depending on engine
' , the exact number and location of the
will differ:
Fuel cut-off solenoid valve.
B} Commencement-of-injection vaive.
¢} Fuel quantity adjuster.
&) Fuel temperalure sender.
%9 Before removing the pump, mark the
gosition of the mounting bolts in their
slongated holes. The pump can then be
wfitted in this reference position, to allow an
goproximate injection timing setting to be
aed when the pump is refitted.
Loosen and remove the three mounting
bolts at the sprocket end, and the bolt
rom the rear support (see illustrations),
upporting the pump as the mountings are
smoved. Check that nothing remains
snnected, then lift the injection pump from
. ;'onoine bay.
=1 fitti I"g
21 Offer up the injection pump to the engine,
Men insert the mounting nuts/bolts and
Bghten to the specified torque. Note: The
punting holes are elongated to allow
adiustment - if a new pump is being fitted,
en mount it such that the bolts are initially at
centre of the holes, to allow the maximum
of pump timing adjustment.
tively, if the existing pump is being
ed, use the markings made during
al for alignment.
Prime the injection pump by fitting a small
unnel to the fuel supply and return pipe
mions, and filling the cavity with clean diesel.
‘Pad the area around the unions with clean dry
s to absorb any spillage.
23 Reconnect the fuel pipes to the injectors
#nd injection pump, then tighten the unions to
e correct torque using a pair of spanners.

6.17a Injection pump rear support bolt. ..

24 Reconnect the fuel supply and return
pipes to the pump, using new sealing
washers. Tighten the banjo bolts to the
specified torque.

25 Reconnect all wiring plugs to the engine
and injection pump, as applicable, using the
labels fitted on disconnection to aid refitting.

Engine code AEF

26 Reconnect the vacuum pipe to the idle
speed boost valve.

27 Referring to Section 3, reconnect and
adjust the accelerator cable.

28 Offer up the injection pump sprocket, and
fit the three retaining bolts in the centre of the
slotted holes. Hand-tighten the boits at this

stage.

29 Lock the injection pump sprocket in
position by inserting a bar or bolt through its
alignment hole and into the drilling in the
pump hub. Ensure that there is minimal play in
the sprocket, once it has been locked in
position.

30 Refit and tension the timing bell as
described in Chapter 2B.

31 The injection pump timing must now be
checked and if necessary adjusted by a VW
dealer; refer to Note 1 at the start of this
Section. If a new pump has been fitted, your
VW dealer will need to match the new pump
to the electronic immobiliser (where fitted).

32 Check and if necessary adjust the idle

6.17b ... and mounting bolts at the
sprocket end (arrowed) - engine code AEF
On no account loosen the centre nut (1)

speed as described in Chapter 1B, the
maximum engine speed (Section 7), and the
idle speed boost (Section 8).

Engine codes AKU, AHG and AGD

33 Fit the injection pump sprocket to the
pump shaft, ensuring that the Woodruff key is
correctly seated. Fit the retaining nut and

tighten to the specified torque (see
illustration).

34 Refit and tension the timing beit as
described in Chapter 2B.

35 The commencement-of-injection setting
must now be dynamically checked and if
necessary adjusted by a VW dealer; refer to
Note 2 at the beginning of this Section. If a
new pump has been fitted, your VW dealer will
need to match the new pump to the electronic
immobiliser (where fitted).

All engines

36 The rest of the refitting procedure is a
direct reversal of removal.

~ 8.20a Injection pump mounting nuts and
L boits at the sprocketend ...

6.20b ... and rear support bolt (arrowed) -
engine codes AKU, AHG and AGD
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7 Maximum engine speed %
(engine code AEF) - _
checking and adjustment 3%

Warning: This operation should
not be carried out if the
condition of the camshaft timing
beilt is at all questionable. This
check requires that the engine be run at
maximum  speed, which places
considerable strain on the camshaft timing
belt. Provided the belt is known to be in
good condition, there should be no
problem, but if the belt breaks,
considerable engine damage would result.

Note: This Section does not apply to engine

codes AHG, AKU and AGD. Observe the

precautions in Section 1 before working on
any component in the fuel system.

1 Start the engine and let it warm up to

normal operating temperature.

2 Ensure that the handbrake is firmly applied

and the transmission is in neutral, then have

an assistant depress the accelerator fully,

3 Using a diesel tachometer, check that the

maximum engine speed is as quoted in the

Specifications.

Caution: Do not maintain maximum engine

spoed for more than two or three seconds.

4 if adjustment is necessary, remove the

locking wire and protective cap from the

adjusting screw. Adjust the maximum engine
speed by slackening the locknut and rotating
the adjusting screw (see lllustration).

5§ Re-check the setting, then tighten the

locknut. Refit the locking wire and protective

cap.

8 Idle speed boost §
(engine code AEF) -

Note: This Section does not apply to engine
codes AHG, AKU and AGD. Observe the
precautions in Section 1 before working on
any component in the fuel system.

1 The idle speed boost valve is mounted on
the compartment bulkhead, next to the
EGR solencid valve (see illustration). It

solenoid valve (A) and idle speed boost
valve (B) on engine compartment bulkhead

operates when the engine s cold, or when a
load is placed on the engine which would
normally cause the idle speed to drop (eg
switching on the headlights, heated rear
window, etc). The system will not necessarily
provide a fast idle, such as a choke control
might on a petrol engine, but is intended
rather to maintain the idle speed, regardless
of engine temperature or load. If the system
does not appear to be operating properly,
check as follows.

2 With reference to Chapter 1B, check and if
necessary adjust the idle speed.

3 Start the engine, then switch on as many
electrical loads as possible. Provided the
battery and charging system are in good
condition, the idle speed should not drop
significantly.

4 With the engine warm, pull off the vacuum
hose from the boost valve vacuum capsule.
The idle speed should rise to the value
specified at the start of this Chapter.

5 The idle speed boost is not adjustable. If
the boost valve is not operating correctly,
check the vacuum hose for splits, and that the
linkage is not binding. The operating cable
should be set so that there is slight play
between the clamp and the operating lever
(see illustration). If the valve is faulty, it
should be renewed complete.

-

fuel injection pump timing is controfes
electronically by the system ECU, and &
only be checked and adjusted ush
dedicated test equipment. Refer to a ¥
dealer for advice,

On engine code AEF, checking and set
the injection pump timing using a dial
indicator (DTI) is not possible, since VW
not quote timing figures for use with a DTl =
special VW setting rig is required to set 8
timing with the necessary degree of accuras

Warning: Exercise L rem

caution when working on &

hands or any part of the bod,
injector spray, as the high
pressure can cause the fuel to p g
the skin, with possibly fatal results. You &=
strongly advised to have any work w
involves testing the injectors unce
pressure carried out by a dealer or fos
injection specialist. Refer to %
precautions given in Section 1 of 5
Chapter before proceeding.

General information )
1 Injectors do deteriorate with prolonged use

and it is reasonable to expect them 10 s
reconditioning or renewal after 60 000 m&
(100 000 km) or so. Accurate testing, over
and calibration of the injectors must be left!
a specialist. A defective injector ich &
causing knocking or smoking can be locate
without dismantling as follows.

2 Run the engine at a fast idle. Gracua
slacken each injector union in turn, placks
rag around the union to catch spilt fuel ane
being careful not to expose the skin to &%
spray. When the union on the defectss
injector is slackened, the knocking or smo
will stop.

Removal

Note: Take great care not to aliow dirt info B
injectors or fuel pipes during this procecums
Do not drop the Injectors, nor aliow B
needies at their tips to become damaged. The
injectors are precision-made to fine limits, &
must not be handled roughly.

3 Disconnect the battery negative lead.

if the vehicle has a security-coded rac
check that you have a copy of the cooe
number before disconnecting the bath
Refer to your VW dealer if in doubt. .
4 Cover the alternator with a clean cloth &
plastic bag, to protect it if fuel is spilt onto &

=
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- 10.7a Romavhganlnioctorl’rommo -
cylinder head

Carefully clean around the injectors and
g union nuts, and disconnect the return
'Wipe clean the pipe unions then slacken
%@ union nut securing the relevant injector
pipes to each Injector, and the relevant union
ts securing the pipes to the rear of the
ion pump (pipes are removed as one
pmbly). As each pump union nut is
ened, retain the adapter with a suitable
pen-ended spanner to prevent it being
nscrewed from the pump. With the union
suts undone, remove the injector pipes from
he engine. Cover the injector and pipe unions
1o prevent the entry of dirt into the system.

: orboxspumer and remove from the

whonreﬁtung (see illustrations). If the
actors are not being overhauled, label them
50 they can be refitted in their original

Eng!no codes AKU, AHG and AGD

8 Unscrew and remove the retaining nut or
bolt, and recover the washer, retaining plate
‘and mounting collar. Note the fitted position
‘of all components, for use when refitting.
Withdraw the injector from the cylinder head,
‘and recover the heat shield washer - new
‘washers must be oblained for refitting. if the
Injectors are not being overhauled, label them
so they can be refitted in their original
positions; injector No 3 uniquely includes the
needle lift sender.

- Refitting

- Engine code AEF

9 Fit a new heat shield washer 1o the cylinder
head, noting that it must be fitted with its
concave side facing downwards (towards the
cylinder head) (see illustration).

10.7b Recover the heat shield washer

10 Screw the injector into position and tighten
it to the specified torque (see illustration).
Engine codes AKU, AHG and AGD

11 Insert the injector into position, using a
new heat shield washer.

12 Fit the mounting collar and retaining plate,
and secure in position with the nut and
washer, tightened to the specified torque.

All engines

13 Refit the injector pipes, and tighten the
union nuts to the specified torque setting.
Position any clips attached to the pipes as
noted before removal,

14 Reconnect the return pipe to the injector,
15 Restore the battery connection and check
the running of the engine.

Note: Observe the precautions in Section 1
before working on the fuel system.

Removal

1 The fuel cut-off solenoid valve, commonly
known as the stop solenoid, is located at the
rear of the injection pump (see illustration).
2 Disconnect the battery negative lead and
position it away from the terminal. Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

11 Fuel cut-off solenoid valve -
removal and refitting

10.10 wmmm
tighten it to the specified torque

10.9 Cross-section through injector heat
shield, to show fitting orientation -
engine code AEF
Arrow points lowards cylinder head

3 Unplug the wiring connector at the top of
the vaive.

4 Slacken and withdraw the valve body from
the injection pump. Recover the O-ring seal,
spring and plunger.

Refitting
5 Refitting Is a reversal of removal, using a
12 Diesel engho

new O-ring seal.
rumval
and mﬂtﬁm
Note: The following procedures apply to
vehicles with engine codes AHG, AKU and
AGD only.

Note: Observe the precautions in Section 1
belfore working on the fuel system.

Accelerator position sensor

Removal

1 Disconnect the battery negative lead, and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt,

2 Refer to Chapter 11 and remove the trim
paneis from under the steering column area of
the facia, to gain access to the pedal cluster.

3 Unplug the position sensor from the wiring
hamess at the connector.

il s W

11.1 Fuel cut-off valve connector
(arrowed) - engine code AGD
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12.4 Accelerator position sensor details

1 Mounting bracket 3 Securing screw 6 Adjustment bolt
2 Accelerator position 4 Cable cam plate 7 Accelerator pedal
sansor 5 Spring washer 8 Accelerator pedal spindie

4 Remove the two screws securing the
position sensor bracket, recover the
nuts and washers, and lift the sensor out of
the car (see illustration).

5 If wished, the cable cam plate can be

a =22+ 0.05mm
b=412%0.05mm

C To front of car

unhooked from the accelerator fitting, and
removed.

Refitting

6 Refitting is a reversal of removal, noting the

following points:

a) The cable cam plate must be fitted to the
position sensor spindle according to the
dimensions shown (see fllustration).

b) On completion, the adjustment of the
position sensor must be verified electron-
ically, using dedicated test equipment -
refer to a VW dealer for advice.

Coolant temperature sensor
7 Refer to Chapter 3, Section 6.

Fuel temperature sensor

Removal

8 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 1.
9 Slacken and withdraw the retaining screws
and lift the top cover from the injection pump.
Recover the gasketl.
10 Remove the screws and lift out the fuel
temperature sensor.

Refitting

11 Refitting is a reversal of removal. Tightes
the pump top cover screws to the spec
torque.

Inlet air temperature sensor

12 The air temperature sensor is ora
into the diesel engine management systs
ECU, and is not available separately.

Engine speed signal sensor
Removal

13 The engine speed sensor is mounted &
the front cylinder block, adjacent to ™
mating surface of the block and transmis

14 Disconnect the battery negative lead &
position it away from the terminal - refer to &
note in paragraph 1.

15 Unplug the hamess connector from
sensor.

17 Refit the sensor by reversing the remoss
procedure.

Throttle valve housing

Removal

18 Disconnect the battery negative cable &
position it away from the terminal - refer o ¥
note in paragraph 1. i
19 With reference to Section 2 , loosen =
clip and disconnect the air trunking from
throttle valve housing. )
20 Pull the vacuum hose off the base of
throttle valve housing, and disconnect
wiring plug (see illustration).
21 Twist the throttle valve housing towanss
the front of the car to release it from &
bayonet fitting, and remove it from the enges
compartment. Recover the O-ring seal fre
the inlet manifold cover.

1 Inlet air trunking
2 Throttle valve

housing
3 O-ning seal
4 Vacuum hose
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12.23 Clutch pedal switch (1) and brake
pedal/brake light switch (2)
Refitting

‘22 Refitting is a reversal of removal. Renew
e O-ring seal if it appears damaged.
Clutch and brake pedal switches
‘Removal

23 The clutch and brake pedal switches are
‘ipped to mounting brackets directly above
helr respective pedals (see illustration).

The brake pedal switch operates as a
device, in the event of a problem with
N accelerator position sensor. If the brake
padal switch is depressed while the
‘accelerator Is held at a constant position, the

“#ngine speed will drop to idle. Thus, a faulty
ar incorrectly-adjusted brake pedal switch

‘e injection pump to momentarily reduce its
‘sutput while the clutch is disengaged, to
permit smoother gear changing.

13.2 Pull the breather hose out of the
camshaft cover

26 To remove either switch, refer to Chapter
11 and remove the trim panels from under the
steering column area of the facia, to gain
access to the pedal cluster.

27 The switches can be removed by
unclipping them from their mountings and
disconnecting the wiring plugs.

Refitting

28 Refitting is a reversal of removal. On
completion, the adjustment of the switches
must be verified -electronically, using
dedicated test equipment - refer to a VW
dealer for advice.

Electronic control unit (ECU)

29 The ECU is located centrally behind the
engine compartment bulkhead, under one of
the windscreen cowl panels. To remove the
cowl panels, refer to Chapter 12, Section 13.
The unit is coded, and should not be removed
without consulting a VW dealer, otherwise it
may not function correctly when the multi-
plug is reconnected.

Removal

1 Loosen and remove the five inlet manifold
cover retaining bolits (see illustration).

2 Pull the breather hose out of the camshaft
cover (see illustration), or release the
retaining clip and pull the breather hose from
the inlet manifold cover.

13.1 Remove the five inlet manifold cover
retaining bolts (arrowed)

3 Release the retaining clip and disconnect
the air inlet trunking from the inlet manifold
cover (refer to illustration 2.3).

4 Lift away the inlet manifold cover, tipping it
towards the rear of the engine compartment
(see illustration). The cover cannot be
removed until the air inlet pipes and inlet
manifold have been removed. Check the
condition of the rubber seal, and fit a new one
if necessary.

5 Loosen and remove the bolts securing the
air inlet pipes - these bolts also secure the
manifold - and lift the pipes and manifold from
the rear of the cylinder head, along with the
manifold cover. Recover the manifold gasket.

Refitting

6 Refitting is a reversal of removal, using a
new manifold gasket. Check the breather
hose for blockages or signs of splitting, and
clean or renew it if necessary.

13.4 Inlet manifold cover moved aside for
access to air inlet pipes and inlet manifold
- check the condition of the rubber seal

(arrowed)



Chapter 4 Part D:

Emission control and exhaust systems

Contents
converter - general information and precautions ........ 7 Exhaust Gas Recirculation (EGR) system - general information and
emission system - general information .............. 3 COMPONONt rBMOVA) .. ..ovvrvnrvnnnvanansnornessnnnases 4
loss emission control system - information and Exhaust manifold - removalandrefitting . . ...........cchvnennn 5
.................................... 2 Exhaust system - general information and component renewal .... 6
Generalinformation ...........civiiiirncnaiernnecannanns 1
Degrees of difficulty
% Fairly easy, sutable Fairly difficult, & Difficult, suitable for Very difficult, &
%\ | for beginner with suitable for competent &\ | experienced DIY suitable for expert DIY W
X | someepedence N | DY mechanc Y | mechanic R | or professional
Specifications
orque wrench settings Nm Ibf ft
..................................... 10 7
GR valve-to-exhaust manifold nuts ............cccvivnnennannss 25 18
EGR valve-to-inlet manifold bolts .. . ......occvviniiiiinnnnnnen 25 18
..................................... 25 18
mounting cross-bracket NUtS .........ccvevvvennsananass 15 1
rubber mounting bracket-to-body bolts:
................................................ 20 15
................................................ Angle-tighten a further 90°
Exhaust systemclampnuts/bolts . .......cccvvnnrriinancnaranas 18

All petrol-engined models use unleaded
fuel, and are 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. All models are fitted with a
crankcase emission-control system that
‘reduces the release of pollutants from the
_engine’s lubrication system, and a catalytic
‘converter that reduces exhaust gas
pollutants. Petrol engine models have an
- gvaporative loss emission control system that
“reduces the release of gaseous hydrocarbons
from the fuel tank.

All diesel-engined models also have a
_crankcase emission control system. In
addition, all models are fitted with a catalytic
converter and an Exhaust Gas Recirculation
(EGR) system to reduce exhaust emissions.

Crankcase emission control

To reduce the emission of unburned
hydrocarbons from the crankcase into the
atmosphere, the engine is sealed, and the

blow-by gases and oil vapour are drawn from
inside the crankcase, through a wire mesh oil
separator, into the air cleaner, to be burned by
the engine during normal combustion.

Under conditions of high manifold
depression (idling, deceleration) the gases will
be 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 wom, the raised crankcase pressure
(due to increased blow-by) will cause some of
the flow to return under all manifold
conditions.

Exhaust emission control - petrol
models

To minimise the amount of pollutants which
escape into the atmosphere, all modeils are
fitted with a catalytic converter in the exhaust
system. The fuelling system is of the closed-
loop type, in which a lambda sensor in the
exhaust system provides the engine
management system ECU with constant
feedback, enabling the ECU to adjust the
air/fuel mixture to optimise combustion.

The lambda sensor has a heating element
built-in that is controlled by the ECU through
the lambda sensor relay, to quickly bring the
sensor's tip to its optimum operating
temperature. The sensor’s tip is sensitive to
oxygen, and relays a voltage signal to the

ECU that varies according to the amount of
oxygen in the exhaust gas. If the inlet air/fuel
mixture is too rich, the exhaust gases are low
in oxygen, so the sensor sends a low-voltage
signal, the voltage rising as the mixture
weakens and the amount of oxygen rises in
the exhaust gases. Peak conversion efficiency
of all major pollutants occurs if the inlet
air/fuel mixture is maintained at the
chemically-correct ratio for the complete
combustion of petrol of 14.7 parts (by weight)-
of air to 1 part of fuel (the stoichiometric ratio).
The sensor output voltage 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 pulse width. Details of
the lambda sensor removal and refitting are
given in Chapter 4A or B, as applicable.
Exhaust emission control - diesel
models

An oxidation catalyst is fitted in the line with
the exhaust system of all diesel-engined
models. This has the effect of removing a
large proportion of the gaseous
hydrocarbons, carbon monoxide and
particulates present in the exhaust gas.

An Exhaust Gas Recirculation (EGR) system
is fitted to all diesel engined models. This
reduces the level of nitrogen oxides produced
during combustion, by introducing a
proportion of the exhaust gas back into the
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connector (arrowed)

conditions, via a plunger vaive. The system is
controlied electronically by the glow plug
control module on engine code AEF, or by the
diesel engine management ECU on all other
diesel engines.
Evaporative emission control - petrol
models

To minimise the escape of unburned
hydrocarbons into the atmosphere, an

2.7a Charcoal canister pipe to purge valve
(A) and pipe to fuel tank (B)

evaporative loss emission control system is
fitted to all petrol models. The fuel tank filler
cap is sealed, and a charcoal canister is
mounted on the right-hand inner wing 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 fuel-injection/ignition
system ECU) via the purge valve into the inlet
tract, where they are then burned by the
engine during normal combustion,

1 2 3

8 7

& 5 6

2.7b Charcoal canister emission control system - early type shown, later type similar

1 Wining connector

2 Canister purge solenoid
valve

3 Mounting bracket

4 Purge valve retaining ring
5 Washer (early type only)
6 Throttle body

7 Breather hose from fuel
tank

8 Charcoal canister
Canister securing lug ammowed

To ensure that the engine runs comassy |
when it is cold and/or idling, and to protes
the catalytic converter from the effects of &

er-rich mixture, the purge control vaive
not opened by the ECU until the engine
warmed up, and the engine is under load: B
valve solenoid is then modulated on and o8 &
allow the stored vapour to pass into the
tract.

Exhaust systems

The exhaust system comprises the exhas
manifold, one or two silencer units (depends
on model and specification), a

converter, a number of mounting b
and a series of connecting pipes.

2 Evapomﬂuloosomiuion L
control system - information
and component renewal A

Information

1 The evaporative loss emission cof
system consists of the purge valve,
activated charcoal filter canister, and a
of connecting hoses.
2 The purge valve is mounted on a bracks®
the top of the right-hand inner wing, and

charcoal canister is mounted lower down ™
Component renewal

Purge valve
3 Ensure that the ignition is switched off.
unplug the wiring harness from the pe
valve at the connector (see illustration).
4 Slacken the clips and pull the hoses of !
purge valve ports. Make a note of I
orientation to aid refitting later.
5 Slide the purge valve out of its rel
ring, and remove it from the engine bay.
6 Refitting is a reversal of removal.
Charcoal canister

7 Locate the canister in the wheel he
Disconnect the hoses from it, noting
ports they connect to (see illustrations
Release the securing lug and lift the canss
out of the wheel housing.
8 Refitting is a reversal of removal.

- general information

1 The crankcase emission control sysies
consists of a series of hoses that connact 55
crankcase vent to the camshaft cover
(where applicable) and the air cleaner.
2 An oil separator unit may be fitted on ¢
modeis, This is a large plastic housing, botes
to the rear of the engine block, and sealsc &
the block openings by two O-ring seals
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Slustrations). If the unit has become blocked,
% may be worth trying to clean it out using a
‘suitable solvent before renewing the complete
unit. The unit cannot be dismantled for

3 The system requires no attention other than
lochockatrogdarlm«vahtmuhahou(s)

he EGR solenoid valve (engine code AEF) or
modulator valve (all other diesel engines) and
connecting vacuum hose.

‘2 The EGR valve is mounted on a flange joint
&t the inlet manifold, and is connected to a
g flange joint at the exhaust manifoid by
‘2 semi-flexible pipe.

E msenmwvuvumoaum«mb

4 Disconnect the vacuum hose from the port
2 the top of the EGR valve.

5 Slacken and withdraw the boits that secure
* EGRvaMtomeinletMoldﬂW(m

; Removo the clamp screw from the EGR

walve retaining ring, and lift the EGR valve out

o the semi-flexible pipe. If required, unscrew

®e retaining nuts and disconnect the semi-
xible pipe from the exhaust manifold;

scover the gasket.

3 Reﬂtﬁngisaravarsalofmnwd noting the

a mammmmr.

B If the semi-flexible pipe has been removed,
use a new gasket on refitting. Fit the
retaining bolts loosely, and ensure that the
pipe is unstressed before tightening the
boits to the specified torque.

4.3 Exhaust Gas Recirculation (EGR)
solenoid valve (A). Idle speed boost valve
(B) is only fitted to modeis with engine

code AEF

3.2b Olup.ratornnmod.
O-ring seals (arrowed)

EGR solenoid valve/Modulator valve affected by an incorrectly operating EGR

8 Ensure that the ignition is switched off, then  SYStem.

unplug the wiring harmess from the valve at

the connector. .

9 Stacken the clips and pull the hoses off the 5 Exhaust manifold -

vaive ports. Make a careful note of their removal and refitting
orientation to aid refitting later.

10 Remove the retaining screws and lift off

the vaive,

11 Refitting is a reversal of removal. The exhaust manifold r -moval is described
Caution: Ensure that the vacuum hosesare as part of the cylinder head removal
refitted correctly; combustion and exhaust sequence; refer to Chapter 2A or B as
smoke production can be drastically applicable.

2 7
1 Inlet manifold 4 Retaining clamp 7 Exhaust manifold
2 Gasket 5 Clamp screw 8 Retaining nut

3 EGR valve 6 Connecting pipe
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3 On all models, the system is suspences
W throughout its entire length by rubtes
M mountings, which are secured o B
Q underside of the vehicle by metal brackss

(see illustration).
General information Removal
1 On all models, the exhaust system is made Warning: Allow ample time #a
up of the downpipe with catalytic converter the oxhaust system to cos
(see illustration), the front silencer, and the before starting work.
tail section which contains the rear silencer. particular, the :

On some diesel engine models, a flexible :“'M" (where opp#:aw runs at
coupling is fitted in the downpipe, /g temperatures, and severe bums
downstream of the exhaust manifold flange. result if it is carelessly handied. If ti
2 The front silencer and tail section are % chance that the system may still &
originally fitted as one section, but individual wear suitable gloves.

4 Each exhaust section can be rem
sections are available for repair (see . 2
illustration). individually or, alternatively, the c

system can be removed as a unit. _
§ To remove the system or part of B
system, first jack up the front or rear of the £

mmkupocﬁonpﬂoronwmnp&
Downpipe and catalytic converter
6 Place blocks of wood under the &

silencer or downpipe to act as a suppe
Refer to Chapter 4A or B and remove

downpipe to the front silencer. Remove
clamp and the boits.
8 Undo the nuts and separate the downg
from the exhaust manifold. Recover ™=
gasket. Unhook the pipe from its mounting
the vehicle.

Intermediate section/front silencer

converter/downpipe joint (see Ilustmhd.
10 Disengage the intermediate pipe from =
tailpipe and the catalytic converter/downges
Unhook the pipe from its mountings
remove it from the vehicle.
Tailpipe/rear silencer

11 Slacken the clamping ring bolts
disengage the tailpipe at the joint.

14 16 6 14 13
6.2 Rear section of exhaust system
1 Front pipe from catalyst 7 Front silencer with 12 Bolt
2 Fitted position marking balance weight 13 Rear silencer
3 Exhaust clamp 8 Mounting rubber 14 Fitted position marking
4 Dimensiona=5mm 9 Cross-bracket 15 Cutting point for original
approx 10 Nut system
5 Clamp bolt 11 Rubber mounting 16 Exhaust clamp
6 Nut bracket rear of front silencer
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Refitting

16 Each section is refitted by a reverse of the
removal sequence, noting the following points.

pipe clamp bolts (arrowed)

2 Unhook the tailpipe from its mounting
gobers and remove it from the vehicle..

. Disconnect the front pipe from the
anifold - see paragraphs 6 to 8.

With the aid of an assistant, free the
ystem from all its mounting rubbers and
8 it out from undermneath the vehicle.

35 The heatshields are secured to the
nderside of the body by a mixture of nuts,
oits and clips. Each shield can be removed
gnce the relevant exhaust section has been
moved. Note that if the shield is being
oved to gain access to a component
ed behind it, in some cases it may prove
pnt to remove the retaining nuts and/or
bolts and simply lower the shieid, removing
e need to disturb the exhaust system.

a) Ensure that all traces of corrosion have
been removed from the flanges, and
renew all necessary gaskels.

b) Inspect the rubber mountings for signs of
damage or deterioration, and renew as

necessary.

¢) On joints which are secured by clamping
rings, apply a smear of exhaust system
Jjointing paste to the joint mating surfaces
to ensure an gas-tight seal. Tighten the

d) Prior to tightening the exhaust system
fasteners, ensure that all rubber
mountings are correctly located, and that
there is adequate clearance between the
exhaust system and vehicle underbody.

1 The catalytic converter is a reliable and
simple device which needs no maintenance in
itself, but there are some facts of which an
owner should be aware if the converter is to
function property for its full service life.

Petrol models

a) DO NOT use leaded (UK 4-star) petrol in a
car with a calalytic converter - the lead
will coat the precious metals’ reagents,
reducing their converting efficiency, and
will eventually destroy the converter.

b) Always keep the ignition and fuel systems

well-maintained in accordance with the
manufacturer's schedule.

¢) If the engine develops a misfire, do not
drive the car at all (or at least as littie as
possible) until the fault is cured.

d) DO NOT push- or tow-start the car - this
will soak the catalytic converter in
unburned fuel, causing it to overheat
when the engine does start.

e) DO NOT switch off the ignition at high
engine speeds, ie do not blip the throttie
immediately before switching off.

f) In some cases a suiphurous smell (like
that of rotten eggs) may be noticed from
the exhaust. This is common to many
catalytic converter-equipped cars and
once the car has covered a few thousand
miles the problem should disappear. Low-
quality fuel with a high sulphur content
will exacerbate this effect.

g) The calalytic converter, used on a well-
maintained and well-driven car, should
last between 50 000 and 100 000 miles -
if the converter is no longer effective it
must be renewed.

Petrol and diesel models

h) DO NOT use fuel or engine oil additives -
these may contain substances harmful to
the catalytic converter.

i) DO NOT continue to use the car if the
engine burns oll to the extent of leaving a
visible trail of blue smoke.

[} 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.

k) Remember that the catalytic converter is
FRAGILE - do not strike it with tools
during servicing work.
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Starting and charging systems

Contents
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Degrees of difficulty

Easy, suitable for % Fairly easy, suitable % Fairly difficult, Difficuit, suitable for & Very difficuit,
mmm hrbemnerm g& amummn\ experienced DIY & suitable for expert DIY

SN DIY mechanic SN mechanic SN or professional &

Specnflcatlons
‘General
T R R R S (O RSO 12-volt, negative earth
Starter motor

Petrol engines uptoand including 1.4 0itre .............00unnns 12V, 0.9 kW

Y e R R LR e A A AR S R e NG SRR 12V, 1.0 kW

B I I e e o T e s o e s e e AL o A e N o 12V, 1.8 kW
:E 't

RRIRIEICH s~ a2 s e 36 to 110 Ah (depending on model and market)
Alternator

BT DrUsh JenDth .. .. ciiersinnssassisasaanessnsediasaes 5 mm (tolerance +1mm, -0 mm)
Torque wrench settings Nm Ibf ft
Alternator belt tensioner (springtype) ..........cciciiinernaans 25 18

Alternator mounting bolts . .. .......oviiiiiiiiiiiiiesiiiaeaan. 25 18

Altemator mounting bracket-to-blockbolts .................000ne 55 41
‘Battery clampingplatebolt ............cciiiiiiiiiiiiiiniiies 22 16
Battery torminal DOMS .. .........ccovveuernnsanernvecnacanns 6 4

Starter motor mounting bolts:

Petrol :

EOWer DOR MOXT00) 5 s va s v v v st eaia sin o-s e sl ualnin/d m o am 45 33
Upper bolts/mt (MBXT0) . & < co s vaic b cssinnes vannsssoensns 60 44
BNl NN (BLUKIS) ... .o rs Vs s as R a s e n A 60 44
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General information

The engine electrical system consists
mainly of the charging and starting systems.
Because of their engine-related functions,
these are covered separately from the body
electrical devices such as the lights,
instruments, etc (which are covered in
Chapter 12). On petrol engine models refer to
Part B of this Chapter for information on the
ignition system, and on diesel models refer to
Part C for the pre-heating system.

The electrical system is of lha 12-volt
negative earth type.

The battery may be of the low maintenance
or ‘maintenance-free’ (sealed for life) type and
is charged by the alternator, which is belt-
driven from the crankshaft puliey.

The starter motor is of the pre-engaged
type, with an integral solenoid. On starting,
the solencid moves the drive pinion into
engagement with the flywheel 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.

Further details of the various systems are
given 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 should obtain a copy of the Automobile
Electrical & Electronic Systems Manual,
available from the publishers of this manual.

Precautions

Warning: It Is necessary to take
extra care when working on the
electrical system to avoid damage
to semi-conductor devices
(diodes and transistors), and to avoid the risk
of personal injury. In addition to the
precautions given in Safety first], observe the
foliowing when working on the system:

Always remove rings, watches, etc
before working 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 burn.

Do not reverse the battery connections.
Components such as the alternator, electronic
control units, or any other components having
semi-conductor circuitry could be irreparably
damaged.

Never disconnect the battery terminals,
the alternator, any electrical wiring or any
test instruments when the engine is running.

Do not allow the engine to turn the
alternator when the alternator is not
connected.

Never test for alternator output by
flashing the output lead to earth.

Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

If the engine is being started using jump
leads and a slave battery, connect the
batteries positive-to-positive and negative-
to-negative (see Jump starting). This also
applies when connecling a battery charger.

Never use an ohmmeter of the type
incorporating a hand-cranked generator for
circult or continuity testing.

Before using electric-arc welding equipment
on the car, disconnect the battery,
alternator and components such as the
electronic control units (where applicable) to
protect them from the risk of damage.
Caution: Certain radio/cassettes fitted as
standard equipment by VW have a built-in
security code to deter thieves. If the power
source to the unit is cut, the anti-theft
system will activate. Even if the power
source is Iimmediately reconnected, the
radio/cassette unit will not function until
the correct security code has been
entered. Therefore, if you do not know the

correct  securitly code for the
radio/cassette unit do not disconnect the
terminal of the battery or

remove the radio/cassette unit from the
vehicle. Refer to your VW dealer for further
information on whether the unit fitted to

your car has a security code.

basthg andchargk'lg §
Standard and low-maintenance
battery - testing

1 If the vehicle covers a small annual mileage,
it is worthwhile checking the specific gravity
of the electrolyte every three months to
determine the state of charge of the battery.
Use a hydrometer to make the check, and
compare the results with the following table.
Note that the specific gravity readings assume
an electrolyte temperature of 15°C (60°F); for
every 10°C (18°F) below 15°C (60°F) subtract
0.007. For every 10°C (18°F) above 15°C
(60°F) add 0.007.

Above 25°C  Below 25°C
Fully charged 1.210to 1.230 1.270 to 1.290
70% charged 1.170to 1.190 1.230 to 1.250

1.050 to 1.070 1.110to 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 indicates loss of electrolyte
or deterioration of the internal plates.
3 If the specific gravity variation is 0.040 or
more, the battery should be renewed. If the
cell variation is satisfactory but the battery is
discharged, it should be charged as
described later in this Section.

Maintenance-free battery -
testing

4 In cases where a ‘sealed for W&
maintenance-free battery Is fitted, topping-=
and testing of the electrolyte in each cell is ne
possible. The condition of the battery ca
therefore only be tested using a batts
condition indicator or a voltmeter.

§ Certain models may be fitted with &
maintenance-free battery, with a bul
charge condition indicator. The indicator
located in the top of the battery casing, &
indicates the condition of the battery fmm
colour. If the indicator shows green, then
battery is in a good state of charge. If
indicator turns darker, eventually to biac
then the battery requires charglng.
described later in this Section. If the i
shows clear/yellow, then the doctroly‘le v
in the battery s too low to allow further use
and the battery should be renewed. Do ne
attempt to charge, load or jump start a ba e
when the indicator shows clear/yellow.
6 If testing the battery using a voltmess
connect the voltmeter across the batlu'y
note the voltage. The test is only acc
thebansyhasmtbmsuuededtow
of charge for the previous six hours. If ¢
not the case, mlchonﬂmtwadlighniw
seconds, then wait four to five minutes b
testing the battery after switching off B
headiights. All other electrical circuits mus '_
switched off, so check that the doors
tmlgatomhﬂlyslutwhonmhngmotﬁ
7 If the voltage reading is less than 12.2 vois
then the battery is discharged, st 4
reading of 12.2 to 12.4 voits indicat
partially discharged condition.

8 If the battery is to be charged,
from the vehicle and charge it as descrites
later in this Section. Y

Standard and low maintenance
battery - charging

Note: The following is intended as a gosa
only. Always refer to the manufactures
recommendations (often printed on a IS
attached to the battery) before charging
battery.
9 Charge the battery at arateequh!ﬂﬂi :
10% of the battery capacity (eg for a 45 &8
battery charge at 4.5 A) and continue o chas
the battery at this rate until no further !'H
specific gravity Is noted over a four-hour panas
10 Alternatively, a trickle charger charging |
the rate of 1.5 amps can safely be !
ovemight.

11 Specially rapid boost charges which
claimed to restore the power of the bamly_

1 to 2 hours are not recommended, as i
can cause serious damage to the baties
plates through overheating. If the batw]
completely flat, VW recommend ¥
recharging should take at least 24 hours.

12 While charging the battery, note that
temperature of the electrolyte should nl--
exceed 37.8°C (100°F). |
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2 Loosen the clamp nut and disconnect
the battery negative lead

ste: The following is intended as a guide

. Always refer to the manufacturer's
mendations (often printed on a label
ed (o the battery) before charging a

3 This battery type takes considerably
nger to fully recharge than the standard
pa, the time taken being dependent on the
snt of discharge, but it can take anything
e 1o three days.
88 A constant voltage type charger is
mcuired, to be set, when connected, to 13.9
I 14.9 volts with a charger current below 25
8ps. Using this method, the battery should
5 useable within three hours, giving a voltage
ing of 12.5 volts, but this is for a partially-
arged battery and, as mentioned, full
ing can take far longer.

15 If the battery is to be charged from a fully-
discharged state (condition reading less than
12.2 volts), have it recharged by your VW
dealer or local automotive electrician, as the
charge rate is higher and constant supervision
during charging is necessary.

3 Battery -
removal and refitting

Removal

1 Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the battery
cable; refer to the caution in Section 1.

2 Slacken the clamp nut and disconnect the
battery negative lead from the terminal (see
illustration).

Models without battery-mounted fuse
holder

3 On models without a fuse holder on top of
the battery, unciip the plastic cover and
disconnect the battery positive lead in the same
manner as the negative lead (see illustration).

Models with battery-mounted fuse
holder

4 Where a fuse holder is fitted to the top of
the battery, squeeze the retaining tabs
together and open the fuse cover (see
illustration).

5 Unscrew the nut(s) securing the holder to
the battery positive terminal clamp (see

3.8 Releasing the fuse holder from the top
of the battery

3.4 Open up the fuse cover ...

6 Unscrew the nuts and disconnect the wiring
from the fusible links.

7 Disconnect the wiring connector from the
side of the fuse holder.

8 Press down on the fuse holder at the
positive terminal end, and release the fuse
holder from the top of the battery using a
small screwdriver (see illustration).

All models

9 At the base of the battery, slacken and
withdraw the clamp bolt, then lift off the
clamping plate (see illustration).

10 Where applicable, disconnect the vent
pipe from the top of the battery, and remove
the battery from the engine bay.

11 If required, the battery tray can be
unbolted and removed (see lllustration).

Refitting

12 Refit the battery by following the removal
procedure in reverse. Where applicable, make
sure the lug at the base of the battery locates
in the recess in the battery tray. Tighten the
clamp plate bolt to the correct torque.

4 Alternator/charging system -
testing in vehicle §

Note: Refer to Safety first! and Section 1 of
this Chapter before starting work.

1 i the charge warning light fails to illuminate
when the ignition is switched on, first check
the alternator wiring connections for security.

R | g~
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L

disconnect the power cable

5.3 Unplug the sense cable from the
alternator at the connector (later diesel
engine model shown)

if the light still fails to illuminate, check the (eg, the headlights, heated rear window and 5 Slacken and remove the lower, thes
continuity of the warning light feed wire from  heater blower) as possible, and check that the  upper bolts (see illustrations), then &
the alternator to the instrument panel. If all is  alternator maintains the regulated voltage at  alternator away from its brackef. WS
satisfactory, the alternator is at fault and around 13 to 14 volts. applicable, pivot the tensioner roller cuts
should be renewed or taken to an auto- 8 If the regulated voitage is not as stated, this way to gain access to the lower
electrician for testing and repair. may be due to worn brushes, weak brush bolt. by
2 Similarly, if the charge waming light comes  springs, a faulty voltage regulator, a faulty 6 Refer to Section 6 if the removal &8
on with the ignition, but is then siow to go out  diode, a severed phase winding or worn or  brush holder/voltage regulator .
when the engine is started, this may indicate damaged slip rings. The brushes and slip required.

an impending aiternator problem. Check all rings may be checked (see Section 6), but if

the items listed in the preceding paragraph, the fault persists, the alternator should be Refitting .
and refer to an auto-electrical specialist if no  renewed or taken to an auto-electrician. 7 Refitting is a reversal of removal. Refs
obvious faults are found. Chapter 2A or B as applicable for detal
3 If the charge warning light illuminates when refitting and tensioning the auxiliary drivets

the engine is running, stop the engine and

check that the drivebelt is correctly tensioned 9  Alternator -

8 On completion, tighten the altesms
§ mounting bolts to the specified torque.

(see Chapter 1A or 18) and that the alternator removal and N

connections are secure. If all is so far AN

satisfactory, check the alternator brushes and

slip rings as described in Section 6. If the fault 6 Alternator -

persists, the alternator should be renewed, or Removal brush holder/ :?mm

taken to an auto-electrician for testing and 1 Disconnect the battery negative lead and module A
repair. position it away from the terminal - refer to the -
4 If the alternator output is suspect even caution in Section 1. 1 Remove the alternator, as describs
though the warning light functions correctly, 2 Remove the auxiliary drivebeit from the Section 5.

the regulated voltage may be checked as alternator pulley (see Chapter 2A or 2B). 2 Place the alternator on a clean ™
follows. 3 Unplug the sense cable from the altemator  surface, with the puliey facing down.

5§ Connect a voltmeter across the battery al the connector (see illustration). 3 Remove the retaining screws, then =
terminals, and start the engine. 4 Remove the protective cap, slacken and open the clips and lift the plastic co

6 Increase the engine speed until the withdraw the nul and washers, then the rear of the alternator (see illustrat

voitmeter reading remains steady; the reading disconnect the power cable from the 4 Slacken and withdraw the D&
should be approximately 12 to 13 volts, and  alternator at the screw terminal post. Where  holder/voltage regulator module screws, 8
no more than 14 volts. applicable, unbolt and remove the cable guide  lift the module away from the altemator i
7 Switch on as many electrical accessories  (see illustrations).
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e the free length of the brush
acts - where applicable, take the measure-
gt from the manufacturer's emblem etched
§ the side of the brush contact, to the
aiowest part of the curved end face of the
sh (see illustration). Check the measure-
with the Specifications; renew the
8 if the brushes are worn below the
lernit.
| lnspect the surfaces of the slip rings, at the
dmdtorna!ormntmimsu'nﬁon] "
| appear excessively wom, bumt or pitted,
h renewal must be considered; refer to an
obile electrical system specialist for
guldanco
35SE e the alternator by following the
mal tlmg procedure in reverse. On
geplotion, refer to Section 5 and refit the

6.4 ... then lift the module away from the
altermator

7 Starting system -
testing

Note: Refer to the precautions given in Safety
first! and in Section 1 of this Chapter before
starting work.

1 If the starter motor fails to operate when the
ignition key is turned to the appropriatle
position, the following possible causes may
be to blame:

a) The battery is faulty.

b) The electrical connections between the
swilch, solenold, baltery and starter
molor are somewhere failing to pass the
necessary current from the battery
through the starter to earth.

¢) The solenoid is faulty.

d) The starter motor is mechanically or
electrically defective.

2 To check the battery, switch on the
headiights. If they dim after a few seconds,
this indicates that the battery is discharged -
recharge (see Section 2) or renew the battery.
If the headilights 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 turns slowly
when operated, but the bartory is in qood

6.5 Measuring the alternator brush length
- for A and B, see text

6.3¢c . andkﬂhpluﬂcmﬁbmm
rear of the alternator

condition, then this indicates that either the
starter motor is faulty, or there is considerable
resistance somewhere in the circuit.

3 1f a fault in the circuil Is suspected,
disconnect the battery leads (including the
earth conneclion 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
light to check that full battery voltage is
available at the battery positive lead
connection to the solenold, 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 lest
light between 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,

5 The solenoid contacts can be checked by
connecting a voltmeter or test light between
the battery positive feed connection on the
starter side of the solenoid, and earth. 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 solenocid is faulty and should
be renewed.,

6.6 Inspect the surfaces of the slip rings
(arrowed), at the end of the alternator shaft
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8.4a Loosening one of the starter motor
mounting boits

6 If the circuit and solenoid are proved
sound, the fault must lie in the starter motor.
Begin checking the starter motor by removing
it (see Section 8), and checking the brushes. If
the fault does not lie in the brushes, the motor
windings must be faulty. In this event, it may
be possible to have the starter motor
overhauled by a specialist, but check on the
availability and cost of spares before
proceeding, as it may prove more economical
to obtain a new or exchange motor.,

&

Note: On petrol engine models, access to the
starter motor is difficult from above or below.
For clarity, the accompanying photographs
were taken after removing the inlet manifold.

8 Starter motor -

8.6 Starter motor wiring plug (A), wiring
retaining nut (B) and harness plastic guide
(C) - diesel engine models

8.4b Starter motor mounting bolts - petrol
engine models

1 Hex bolt, MBx160 3 Hex bolt, M8x70

2 Hex bolt, M8x70, 4 Nut

with nut

Whilst this is not essential, it does make the

job of removing the starter motor much easier

- see the appropriate Part of Chapter 4 for

inlet manifold removal details.

Removal

1 Disconnect the battery negative lead and
position it away from the terminal - refer to the
caution in Section 1,

2 Pull off the black plastic cap (where fitted),
then disconnect the wiring from the starter
solenoid (see illustration).

3 Disconnect the remaining wiring from the
starter motor, removing the retaining nuts and
washers as nacessary (see illustrations).
Petrol engine modeis

4 Remove the longer lower through-bolt, then
the two upper boits. One of the upper bolts is
captive, and the other has a nut. Release the
starter motor from the bellhousing, and guide

it out of the engine compartment
illustrations).
Diesel engine models

5 Move the radiator bottom hose to oné S
then unbolt and remove the bottom Ao
retaining clip.

6 Disconnect the wiring plug, then uns
the nut and disconnect the cables from =
solenoid threaded connection :
illustration).
7 Unclip the wiring hamess plastic guide fos
the front of the starter motor, and move & %
8 Unscrew and remove the threaded stues
(see illustration), then release the stanes
motor from the bellhousing and remove
from the engine compartment.

Refitting

9 Refit the starter motor by following
removal procedure in reverse. Tighten &
mounting bolts to the specified torque.

9 Starter motor -
testing and overhaul

If the starter motor is thought to B
defective, it should be removed from the
vehicle and taken 1o an auto-electrician for
assessment. In the majority of cases, new
slarter motor brushes can be fitted at &
reasonable cost. However, chack the cost &
repairs first as it may prove more economica
to purchase a new or exchange motor.
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1 General information

The Bosch Mono-Motronic, Motronic, and
Magneti-Marelli 1AV systems are self-
contained engine management systems,
which control both the fuel injection and
ignition. This Chapter deals with the ignition
system components only - refer to Chapter 4A
or B for details of the fuel system components.

The ignition system comprises four spark
plugs, five HT leads, the distributor, an
electronic ignition coil, and an Electronic
Control Unit (ECU) together with its associated
sensors, actuators and wiring. The component
layout varies from system to system, but the
basic operation is the same for all modets.

The basic operation is as follows: the ECU
supplies a voltage to the input stage of the
ignition coil, which causes the primary
windings in the coil to be energised. The
supply voltage is periodically interrupted by
the ECU, and this results in the collapse of
primary magnetic field, which then induces a
much larger voltage in the secondary coil,
called the HT voitage. This voitage is directed,
by the distributor via the HT leads, to the
spark plug in the cylinder currently on its
ignition stroke. The spark plug electrodes
form a gap small enough for the HT voltage to
arc across, and the resulting spark ignites the
fuel/air mixture in the cylinder. The timing of
this sequence of events is critical, and is
regulated solely by the ECU.

The ECU calculates and controls the
ignition timing and dwell angle primarily
according to engine speed, crankshaft
position and Inlet manifold depression
information, received from sensors mounted
on and around the engine. Other parameters
that affect ignition timing are throttle position
and rate of opening, inlet air temperature,
coolant temperature and on certain systems,
engine knock. Again, these are monitored via
sensors mounted on the engine.

Knock control is employed on all engines
except code AEV. The knock sensor is
mounted on the cylinder block, and has the
ability to detect engine pre-ignition (or
‘pinking’) before it actually becomes audible.
If pre-ignition occurs, the ECU retards the
ignition timing of the cylinder that is pre-
igniting in steps until the pre-ignition ceases.
The ECU then advances the ignition timing of
that cylinder in steps until it is restored to
normal, or until pre-ignition occurs again.

Idie speed control is achieved partly by an
electronic throttle valve positioning module,
mounted on the side of the throttle body, and
partly by the ignition system, which gives fine
control of the idle speed by altering the ignition
timing. As a result, manual adjustment of the
engine idle speed is not necessary or possible.

On certain systems, the ECU has the ability
to perform multiple ignition cycles during cold
starting. During cranking, each spark plug

fires several times per ignition stroke, until the
engine starts. This greatly improves the
engines cold starting performance.

It should be noted that comprehensive fault
diagnosis of all the engine management
systems described in this Chapter is only
possible with dedicated electronic test
equipment. Problems with the system's
operation that cannot be pinpointed by
following the basic guidelines in Section 2
should therefore be referred to a VW dealer
for assessment. Once the fault has been
identified, the removal/refitting sequences
detailed in the following Sections will then
allow the appropriate component(s) to be
renewed as required.

2 Ignition system -
testing

Warning: Extreme care must be

taken when working on the

system with the ignition

switched on; it is possible to get
a substantial electric shock from a
vehicle's ignition system. Persons with
cardiac pacemaker devices should keep
well clear of the ignition circuits,
components and test equipment. Always
switch off the Ignition before
disconnecting or connecting any
component and when using a multi-meter
to check resistances.

General

1 Most ignition system faulits are likely to be
due to loose or dirty connections or to
tracking (unintentional earthing) of HT voltage
due to dirt, dampness or insulation,
rather than by the failure of any of the
system's components. Always check all
wiring thoroughly before condomning an
electrical component, and work

to eliminate all other possibilities before
deciding that a particular component is faulty.
2 The old practice of checking for a spark by
holding the live end of an HT lead a short
distance away from the engine is not
recommended; not only is there a high risk of
an electric shock, but the HT coil could be
damaged. Similarly, never try to diagnose
misfires by pulling off one HT lead at a time.

Engine will not start

3 If the engine either will not turn over at all,
or only turns very slowly, check the battery
and starter motor. Connect a voltmeter across
the battery terminals (meter positive probe to
battery positive terminal), disconnect the
ignition coil HT lead from the distributor cap
and earth it, then note the voltage reading
obtained while tumning over the engine on the
starter for (no more than) ten seconds. If the
reading obtained is less than approximately
9.5 volts, first check the battery, starter motor
and charging systems (see Chapter 5A).

4 If the engine turns over at normal speed b
will not start, check the HT circuit -3
connecting a timing light (following
manufacturer’s instructions) and turning &%
engine over on the starter motor; if the ig

flashes, voltage is reaching the spark plugs
80 these should be checked first. If the i
does not flash, check the HT -3
themselves, followed by the distributor cas
carbon brush and rotor arm. ]
§ If there is a spark, check the fuel system &
faults, referring to the relevant part of Chag
4 for further information.
6 If there is still no spark, then the pro
must lie within the engine manage
system. In these cases, the vehicle should &
referred to a VW dealer for assessment.

Engine misfires

7 An irregular misfire suggests either a o
connection or intermittent fault on the priman
circuit, or an HT fault on the coll side of
rotor arm.

8 With the ignition switched off, check
If the equipment is available, check the
circuit as described above.
9 Check that the HT coil, the distributor cag
leads themselves and the spark plugs oy
substitution, if necessary), then check the
distributor cap, cafbonbmshmdrotorm'
10 Regular misfiring is almost certainly due &
a fault in the distributor cap, HT leads or sp
plugs. Use a timing light (paragraph 4 abc
to check whether HT voltage is present at
leads.
11 If HT voltage is not present on one
particular lead, the fault will be in that lead o
in the distributor cap. If HT is present on
leads, the fault will be in the spark -
check and renew them if there is any do
about their condition. =
12 If no HT voltage is present, check the Mt
coil; its secondary windings may be breaking
down under load.

Other problems
13 Problems with the system's operation that
cannot be pinpointed by following the

guidelines in the preceding paragraphs should
be referred to a VW dealer for assessment.

Ignition component check

HT leads

14 The spark plug (HT) leads should be
checked whenever new spark plugs are fittec
(see Chapter 1A).

15 Pull the leads from the plugs by gripping
the end fitting, not the lead, otherwise the lead
connection may be fractured (see illustration).

HAYNES
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2.15 Removing the HT leads and
distributor cap as an assembly, for
cleaning

98 Check inside the end fitting for signs of
on, which will look like a white crusty
der. Push the end fitting back onto the
soark plug, ensuring that it is a tight fit on the
slug. If not, remove the lead again and use
s to carefully crimp the metal connector
de the end fitting until it fits securely on the
d of the spark piug.

Using a clean rag, wipe the entire length
of the lead to remove any built-up dirt and
‘srease. Once the lead is clean, check for
s, cracks and other damage. Do not bend
lead too much, nor pull the lead
gthways - the conductor inside might

Disconnect the other end of the lead from
e distributor cap. Again, pull only on the end
g. Check for corrosion and a tight fit in the
me manner as the spark plug end. If an
shmmeter is available, check the resistance of

3.3 Unplug the HT lead from the ignition
coil at the connector

M MMLTMMMM
ignition coil

the lead by connecting the meter between the
spark plug end of the lead and the segment
inside the distributor cap. Refit the lead
securely on completion.

19 Check the remaining leads one at a time,
in the same way. Do not forget to check the
king lead, which runs from the centre terminal
of the distributor cap to the coil.

20 If new spark plug (HT) leads are required,
buy a set for your specific car and engine.
Distributor cap

21 Unscrew its retaining screws or release
the clips and remove the distributor cap. Wipe
it clean, and carefully inspect it inside and out
for signs of cracks, black carbon tracks
(tracking) and worn, burned or loose contacts;
check that the cap's carbon brush is unwom,
free to move against spring pressure, and
making good contact with the rotor arm. Also
inspect the cap seal for signs of wear or
damage, and renew if necessary

22 Do not simultaneously remove all the
leads from the old cap, or firing order
confusion may occur. When refitting, tighten
the cap retaining screws securely, or ensure
that the cap clips engage correctly.

TSy When fitting & new cap,
remove the leads from the
:H ii old cap one at a time, and fit

them to the new cap in the
same location

23 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.

Rotor arm

24 With reference to the previous sub-
Section, remove the distributor cap.

25 Pull off the rotor arm from the distributor
shaft and inspect the rotor arm.

26 Inspect the distributor cap contacts and
clean them if necessary.

27 Refitting is a reversal of removal - ensure
that the rotor arm alignment lug engages with
the recess in the distributor shaft, before
refitting the distributor cap.

3.6a One of the ignition coil mounting
bolts is used to secure the coll earth strap

Ignition coil

28 Disconnect the LT wiring plug and the HT
(king) lead from the ignition coil.

29 Connect a multimeter between terminals
1(-) and 15(+), and check that the resistance
of the primary windings is as given in the
Specifications.

30 Connect the multimeter between
terminals 4 (HT) and 15(+), and check that the
resistance of the secondary windings Is as
given in the Specifications,

31 Reconnect the wiring.

3 HT coil -
removal and refitting

Removal

1 On all models, the ignition coil is mounted
on the engine compartment bulkhead.

2 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

3 Unpiug the HT lead from the ignition coil at
the connector. Note which way round the
collar on the lead end fitting is located (see

illustration).

4 Disconnect the LT wiring from the ignition
coil at the muitiway connector (see
illustration).

§ Lift up the weatherstrip from the top of the
engine compartmeant bulkhead, and lift up the
plastic cowl panel for access to the coil
mounting nuts.

6 Slacken and withdraw the mounting nuts or
one of the mounting bolts is used to retain the
coll earth strap (see illustrations).

7 On some models, the coll output stage can
be unbolted from the main body and renewed
separately if required.

Refitting
8 Refitting is a reversal of removal.
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E el Rpecion §
and refitting X
Removal

1 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
deealer if in doubt.

2 Set the engine to TDC on cylinder No 1,
referring to Seclion 2 of Chapter 2A for
guidance.

3 i required, unplug all five HT leads from the
distributor cap, labelling them to aid refitting
later. It is preferable, however, to remove the
distributor cap with all leads attached - the

4.5 Unplug the Hall sensor cable from the
distributor body at the connector
leads can then be transferred one at a time to

a new cap, if one is being fitted.
4 Unplug the earth braid from the metal
screening cap (see illustration).
5 Unplug the Hall sensor cable from the
distributor body at the connector (see

Hlustration).

6 Remove the screws/prise off the retaining
clips (as applicable), then lift off the distributor
cap (see illustrations). If the HT leads are still
attached, lay the cap to one side, ensuring
that the leads are not twisted or Kkinked
excessively. Check at this point that the
centre of the rotor arm electrode is aligned
with the cylinder No 1 marking on the
distributor body.

7 Mark the relationship between the
distributor body and the mounting flange by
scribing arrows on each, or painting an
alignment mark between them (see
illustration).

4.8b ...and remove the distributor - note
the large O-ring seal (arrowed)

8 Slacken and remove the clamp bolts, thes
withdraw the distributor body from
cylinder head. It may be necessary to wolk
the distributor from side to side, 1o releass S
large O-ring seal (see illustrations).

Inspection

9 Recover the O-ring seal from the bottom &
the distributor and inspect it. Renew the sea
it appears at all wom or damaged.

Refitting

10 Install the distributor, engaging its ¢
dog with the hole in the camshaft drive flange
and loosely fit the clamp bolts. Rotate &=
distributor body such that the alignms
marks made during removal line up. The
centre of the rotor arm electrode should po
directly at the No 1 cylinder mark on the
distributor body (see illustration).

11 Refit the distributor cap, pressing
retaining clips firmly into place/tightening &
retaining screws (as applicable).

12 Reconnect the Hall sensor cabling to
distributor.

13 Refit the screening cap earth braid.

14 Working from the No 1 terminal, conneet
the HT leads between the spark plugs and
distributor cap. The firing order is 1-3-4-2.

15 Fit the HT king lead between the coll &
the centre terminal on the distributor cap.
16 It may be advisable to have the ignitios
timing checked and if necessary adjustes
although in fact nothing should have bes
altered - refer to the notes in Section 5.

4.10 Rotor arm contact aligned with raised
notch in distributor body (arrowed)




Ignition system - petrol engines 5Be5

The ignition timing is under the control of
the engine management system ECU, and is
not manually adjustable without access to
dedicated electronic test equipment. A basic
satting cannot be quoted because the ignition
timing is constantly being altered to control
_engine idle speed (see Section 1 for details).
The vehicle must be taken to a VW dealer if
the timing requires checking or adjustment.

IR ioi srsiom sonsors
- removal and refitting §
' -

1 Many of the engine management system
sensors provide signals for both the fuel

7.2 Removing the rotor arm from the end
of the distributor shaft

injection and ignition systems. Those specific
to the ignition system are detailed in this
Section.

2 Those sensors that are common to both
systems are detailed in Chapter 4A or B.
These include the coolant temperature
sensor, the inlet air temperature sensor, the
throttle potentiometer, the road speed sensor,
the idle switch and the inlet manifold pressure
sensor, as applicable.

Knock sensor

Removal

3 Disconnect the battery negative lead and
position it away from the terminal. Note: If the
vehicle has a secunity-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

4 The knock sensor is mounted on the rear of
the cylinder block, undemeath spark plug No

3 and the rigid coolant pipe which runs across
the back of the block (see illustration).
Access to the sensor is extremely limited from
above, and only a little better from below.

5 Unplug the hamess wiring from the sensor
at the connector.

6 Slacken and withdraw the mounting bolt
and lift off the sensor.

Refitting

7 Refitting is a reversal of removal, but note
that the sensor’s operation will be affected if
its mounting bolt is not tightened to exactly
the right torque.

No 1 cylinder Hall-effect sensor

8 This sensor is an integral part of the
distributor assembly. It can be removed and
renewed separately, but dismantling of the
distributor will be necessary. It is therefore
recommended that this operation is entrusted

to a automotive electrical specialist.
7 Rotorarm - AN
ot N
-~
1 With reference to Section 4, remove the
distributor cap.
2 Pull the rotor arm from the end of the
distributor shaft (see illustration).

3 Inspect the distributor cap contacts, and
clean them if necessary.

4 Refitting is a reversal of removal - ensure
that the rotor arm alignment lug engages with
the recess in the distributor shaft, before
refitting the distributor cap.



Chapter 5 Part C:
Pre-heating system - diesel models
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General information
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To assist cold starting, diesel-engined
models are fitted with a pre-heating system,
which comprises four glow plugs, a glow plug
control unit, a facia-mounted warning light
and the associated electrical wiring.

The glow plugs are miniature electric
heating elements, encapsulated in a metal
case, with a probe at one end and electrical
connection at the other. Each swirl
chamber/inlet tract has a glow plug threaded
into it, the glow plug probe being positioned
directly in line with incoming spray of fuel.
When the glow plug is energised, the fuel
passing over it is heated, allowing its optimum
combustion temperature to be achieved more
readily when it reaches the cylinder.

The duration of the pre-heating period is
governed by the glow plug control unit, which
monitors the temperature of the engine via the
coolant temperature sensor, and alters the
pre-heating time to suit the conditions.

A facia-mounted warning light informs the
driver that pre-heating is taking place. The
light extinguishes when sufficient pre-heating

has taken place to allow the engine to be
started, but power will still be supplied to the
glow plugs for a further period until the engine
is started. If no attempt is made to start the
engine, the power supply to the glow plugs is
switched off to prevent battery drain and glow
plug bum-out. Note that on certain models,
the warning light will also illuminate during
normal driving if a pre-heating system
malfunction occurs.

Generally, pre-heating is triggered by the
ignition key being turned to the second
position. However, models with engine code
AEF (indirect injection engine) are equipped
with a pre-heating system that activates when
the driver's door is opened, and then shut,
Note that the system only functions once
each time the engine Is started - if the driver's
door is opened, shut, and then no attempt is
made to start the vehicle within a certain
period, subsequent opening and shutting of
the door will not reset the system. Refer to the
vehicle handbook for further information.

After the engine has been started, the glow
plugs continue to operate for a further period
of time. This helps to improve fuel combustion
whilst the engine is warming up, resulting in
quieter, smoother running and reduced
exhaust emissions.

2 Glow plug control unit

T S H

1 On engine codes except AEF, the pre-
heating system is controlled by the diesel
engine management system ECU, which is
located behind the engine compartment
bulkhead, under the windscreen cowl panel.

Removal

2 The glow plug control unit is located behind
the facia, at the top of the main fuse/relay
panel - refer to Chapter 11 and remove the
relevant sections of trim to gain access.

3 Disconnect the battery negative lead and
position it away from the terminal. Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

4 Unplug the control unit and remove it from
the relay panel.

Refitting
5 Refitting is a reversal of removal.
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34 Glovvpmwsu;:plyeeuommg
nut (arrowed)

3 Glow - :

Testing

1 It the system malfunctions, testing is
ultimately by substitution of known good units,
but some preliminary checks may be made as
described in the following paragraphs.

2 Connect a voltmeter or 12 volt test light to
between the glow plug supply cable and a
good earth point on the engine.

Caution: Make sure that the live
connection Is kept well clear of the engine
and bodywork.

3 Have an assistant activate the pre-heating
system (either using the Iignition key, or
opening the driver's door, as applicable) and
check that a battery voitage is applied to the
glow plug electrical connection. (Note that the
voltage will drop to zero when the pre-heating
period ends).

4 If no supply voltage can be detected at the
glow plug, then either the glow plug relay
{where applicable) or the supply cabling must
be faulty (see illustration).

5 To locate a faulty glow plug, first
disconnect the battery negative lead and
position it away from the terminal. Note: /f the
vehicle has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

6 Refer to the next sub-Section and remove the

3.17 Remove the nuts and washers from
the glow plug terminal. Lift off the bus
bar/supply cable

3.6 Supply cable (arrowed) removed from
No 4 cylinder glow plug
supply cabling from the glow plug terminal (see
illustration). Measure the electrical resistance
between the glow plug terminal and the engine
earth, A reading of anything more than a few
ohms indicates that the piug is defective,
7 If a suitable ammeter is available, connect it
between the glow plug and its supply cable,
and measure the steady-state current
consumption (ignore the initial current surge,
which will be about 50% higher). Compare the
result with the Specifications - high current
consumption (or no current draw at all)
indicates a faulty glow plug.
8 Remove the glow plugs and inspect
them visually, as described in the next sub-
Section.
9 There are commercially-produced glow
plug testers available which comprise a
casing in which the plug is clamped, an
ammeter, 12-volt connection leads and a
simple timing circuit which illuminates
successive LEDs in five-second intervals.
Warning: Glow plug tips become
very hot during testing. Take
care to avold burns, especially
from plugs which have only just

stopped glowing.
10 With the glow plug in place and the leads
connected to a 12-volt battery, note the time
taken before the tip of the plug begins to glow
and the curmrent
11 Whilst such equipment is available in a
commercial workshop, it is too infrequently
needed to most owners to justify the purchase
price. However, an equivalent test rig can be
made up at home at little cost.

3.18 Slacken and withdraw the glow plug

12 Using an ammeter with a range of at least
30A, connect a lead to each ammeter
terminal, fitting a crocodile clip at each end. I8
the interests of safety, fit an in-line fuseholder
to one of the leads, using a 30A fuse.
13 With the suspect glow plug removed fro=
the cyfinder head, clamp it with self-locking plers
against its metal body 10 a sound earth point o8
the engine. Connect the lead from the positive (<}
terminal on the ammeter to the glow plug
W.MmmmmaM'
s0 that a running count of seconds elapsed can
be made while you watch the glow plug tip.
14 Connect the remaining crocodile clip from
the ammeter negative (-) terminal to the
baﬂoryposhmtmhalandstmtmm_
Watch the ammeter needle and the glow plug
tip closely. The glow plug tip should start 1o
glow red after about five seconds. After about
fifteen seconds, the current reading should
drop from around 25A to about 12A. _
15 Note that the above timings and current
figures are not precise. If the glow plug under
test performs reasonably closely to the above
sequence, it is likely to be alright. An
abnormally high or low current reading (or &
blown fuse) indicates the need for renewal, a5
does a failure of the tip to glow at all.
Waming: Under no circumstances
should the glow plugs be tested
outside the engine. A correctly-
16 Disconnect the battery negative lead and
position it away from the terminal - refer to the
note in paragraph 5.
17 Remove the nuts and washers from the
glow plug terminal. Lift off the bus bar/supply
cable (see illustration).
18 Slacken and withdraw the glow plug (see
illustration).
19 Inspect the glow plug probe for signs of
damage. A badly burned or charred probe is
usually an indication of a faulty fuel injector -
refer to Chapter 4C.

Refitting

20 Refitting is a reversal of removal. Tighten
the glow plugs to the specified torque (see
illustration).

3.20 Tighten the glow plug to the specified
torque




Chapter 6
Clutch
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Specifications
General
VIO s e ara e <7 v etk o A SR R B B o e ey T s Single dry plate, diaphragm spring with spring-loaded hub
Operation-

Petrol engine models:

Up to and including 1.4 litre engine ..
All1.6 lee enginemodels ..........

Torque wrench settings

Pedal mounting bracketbolts . . .........

Pedal pivot pin nut
Pressure plate-to-flywheel bolts:

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

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

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

Cable with automatic adjustment mechanism (up to May 1995), cable

with manual adjustment (May 1995 on)

Cable with automatic adjustment mechanism

Ibf ft

18
18

15

15
10

% wansmitted to the clutch release
geansm mechanically, by means of a
B e release mechanism transfers effort

‘aressure plate diaphragm spring, which
= from the flywheel and releases the
P 2xzte.

“w Sowneel is mounted on the crankshaft,

with the pressure plate bolted to it. Some right-hand-drive (eg UK market) models
diesel engines are equipped with a two-part  reverted to a manually-adjusted cable. Refer
fywheel, where the clutch pressure plate Is  lo the refevant sections below, according o

matched to the flywheel and clutch disc
during manufacture. Removal of the flywheel

is described in Chapter 2A.

2 Clutch cable - §
removal, refitting D
and adjustment SN

Note: All models were fitted with an automatic
adjustment system up to May 1995. From this
date, left-hand-drive models were fitted with a
modified automatic adjuster system, while

your particular model. At the time of writing, it
appears that all components are
interchangeable - ie if the automnatic adjuster
should fail, it appears that a manually-adjusted
cable can be fitted in its place.

Models with automatic
t;gj:;ﬁnent system - up to May

Removal

1 Depress the clutch pedal several times, to
settle the automatic adjustment mechanism.
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2.2 Clutch cable removal - automatic
adjuster models up to May 1985

A Remove cable outer from release arm

B Compress cabile bellows in direction of
amow

C Cable bellows

2 Press the cable outer sideways to release
the mounting rubber from the clutch release
arm (see illustration).
3 Push the cable towards the engine
compartment bulkhead, so that the cable
bellows is compressed. If this proves difficuit,
have an assistant gently press the ciutch
pedal to the floor, and try again.
4 Pull the inner cable end fitting upwards
from the gearbox mounting.
5 Working in the driver's footwell, remove the
glovebox and lower trim panel as described in
Chapter 11, for access to the foot pedals.
6 Remove the fuse/relay panel (refer to
Chapter 12), but do not disconnect any of the
wiring from it.
7 Remove the clutch pedal cover from the
pedal mounting bracket, then unhook the
cable end fitting from the top of the clutch
pedal, and withdraw the cable into the engine
compartment.
8 Release the cable from its mountings in the
engine compartment, and remove the cable
from the car.
Refitting
9 Refitting is a reversal of removal, noting the
following points:

a) Lubricate all pivot points with a multi-

purpose grease.
b) Take care that the cable is not kinked as it
s fitted.
c) When the cable has been fitted, pull the

2.13 Compressing the adjustment
mechanism using the locking strap

release lever approximately 10 mm in the
opposite direction to its normal direction
of travel (ie towards the front of the car).

Models with automatic
adjustment system - May 1995
on

Removal

10 Depress the ciutch pedal several times, to
settle the automatic adjustment mechanism,
11 Working in the engine bay, slide the
locking strap down to the top of the
mechanism protective boot.
12 Pull the release lever approximately 10
mm towards the front of the car - this will
compress the adjuster mechanism.
13 While the mechanism is compressed,
hook the ends of the locking strap over the
lugs protruding from the side of the
adjustment mechanism (see illustration). It
may be necessary to enlist the help of an
assistant for this. Note: /f the locking strap is
no longer attached to the ciutch cable, a
home-made strap can be fabricated using
nylon cable-ties or a length of eleclrical cable.
14 Press the cable outer sideways to release
the mounting rubber from the clulch release
arm,
15 Pull the inner cable end fitting from the
gearbox mounting.
16 Working in the driver’s footwell, remove the
glovebox and lower trim panel as described in
Chapter 11, for access to the foot pedals.

S A )\,‘/'
of the release lever

2.21c Clutch cable attachment at gearbox
(A) and clutch release lever (B)

2.21a Loosen the locknut and adjuster
nut...

17 Remove the fuse/relay panel (refer 1o
Chapter 12), but do not disconnect any of the
wiring from it. _

18 Remove the clutch pedal cover from the
pedal mounting bracket, then unhook the
cable end fitting from the top of the clutch
pedal, and withdraw the cable into the enging
compartment. )
19 Release the cable from its mountings I8
the engine compartment, and remove ihe
cable from the car. .

Refitting
20 Refitting is a reversal of removal of

removal, noting the following points:
a) Lubricate all pivot points with a multi-

purpose grease.

b) Take care that the cable is not kinked as &
is fitted.

¢) Once the cable is attached to the release
arm, gearbox mounting and pedal,
unhook the locking strap from the
adjustment mechanism.

d) Check the operation of the adjuster, by,
pulling the refease lever approximately 10
mm in the opposite direction to its normal 4
direction of travel ie towards the front of the
car). The release lever should move froely.

Models with manual adjuster

Removal

21 At the clutch release lever, loosen the
cable adjuster locknut and adjuster nut, then

press the cable sideways out of the releass

lever (see illustrations).
22 Pull the cable end fitting upwards from the

gearbox mounting (see lllustration).

222 Mﬂuuﬂowml
from the gearbox mounting

|
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23 Working in the driver's footwell, remove
the glovebox and lower trim panel as
‘described in Chapter 11, for access to the
foot pedals.

24 Remove the fuse/relay panel (refer to
Chapter 12), but do not disconnect any of the
wiring from it.

25 Remove the clutch pedal cover from the
pedal mounting bracket, then unhook the
‘cable end fitting from the top of the clutch

compartment.
26 Release the cable from its mountings in
‘the engine compartment, and remove the
cable from the car.
27 Refitting is a reversal of removal, noting
the following points

a) umuaﬂplvotpohrs with a multi-

purpose grease.

b) Take care that the cable is not kinked as it
Is fitted.

¢) Adjust the cable as described below.

Adjustment

28 At the release lever, loosen the adjuster

jocknut, and turn the adjuster nut to give 15 to

' 20 mm of free travel at the clutch pedal. Some

trial-and-error may be involved before

:Ind select a gear to assess the clutch bite

m
29 When adjustment is complete, tighten the
locknut securely, while ensuring the adjuster

_All models

30 On completion, assess the feel of the
clutch pedal before bringing the vehicle back
into service. If it exhibits any stiffness or
“shows signs of binding, check the routing of
the cable and ensure that there are no sharp
‘bends or kinks along its length.

31 Finally, road test the vehicle and check
the operation of the clutch whilst changing up
_and down through the gears, whilst pulling
" away from a standstill and from a hill start,

Warning: Dust created by clutch

wear and deposited on the

clutch components may contain

asbestos, which Is a health
hazard. DO NOT blow it out with
compressed air or inhale any of it. DO NOT
use petrol or petroleum-based solvents to
clean off the dust. Brake system cleaner or
methylated spirit should be used to flush
the dust into a suitable receptacle. After
the clutch components are wiped clean
with clean rags, dispose of the
contaminated rags and cleaner in a sealed,
marked container.

Note: Some friction materials may no longer
contain asbestos, but it is safest lo
assume they DO, and to take precautions
accordingly.

Removal

1 Access to the clutch unit is gained by
removing the engine and transmission
combined, and then separating the two units
as described in Chapter 2C, or by removing
the transmission as described in Chapter 7A.
Unless it is wished to also carry out repairs to
the engine, it is preferable to gain access by
removing the transmission only.

2 Unclip the release bearing from the release
lever, and examine it for signs of terminal wear
or damage. Spin it by hand and listen to the
bearings; if the bearing sticks or is unduly
noisy, it should be renewed.

3 With the transmission separated from the
engine, mark the pressure plate and flywheel
in relation to each other as a guide for

refitting.

4 The flywheel must be held stationary while
the pressure plate bolts are loosened - use a
screwdriver or home-made tool engaged in
the flywheel ring gear for this (see
illustration). Progressively slacken the
pressure plate bolts in diagonal sequence.
With the bolts unscrewed two or three turns,
check that the cover is not binding on the
dowel pins. If necessary, use a screwdriver to
release the cover.

5 Remove all the bolts, then lift the pressure
plate and friction disc from the flywheel.

Inspection

Note: Given the amount of dismantling work
required to gain access to the clutch
components, it is not advisable to refit any
components unless they are known to have
been recently fitted, or are obviously in as-new
condition. Further, it is common practice
when servicing the clutch to buy a complete
kit (friction disc, pressure plate and release
bearing) rather than just a new friction disc.

6 Clean the cover, disc, and flywheel. Do not
inhale the dust, as it may contain asbestos
which is dangerous to health.

7 Examine the fingers of the diaphragm
spring for wear or scoring. If the depth of any
scoring is excessive a new cover assembly
must be fitted.

8 Examine the pressure plate for scoring,
cracking and discoloration. Light scoring is
acceptable, but if excessive, a new cover
assembly must be fitted.

9 Examine the friction disc linings for wear,
cracking, and for contamination with oil or
grease. The linings are worn excessively if
they are worn down to, or near, the rivets.
Check the disc hub and splines for wear,
by temporarily fitting it on the transmission
input shaft. Renew the friction disc as

necessary.
10 If there is any evidence of contamination
by oil or grease, the source of the leak should
be traced and rectified before fitting new

3.4 Home-made flywheel locking tool in
use

clutch components, otherwise the new parts
will quickly go the same way. There is no
satisfactory way to de-grease the friction disc,
once contaminated.

11 Examine the flywheel friction surface for
scoring, cracking, and discoloration (caused
by overheating). If excessive, it may be
possible to have the fiywheel machined by an
engineering works, otherwise it should be
renewed.

12 Before refitting the clutch, it is advisable
to inspect the condition of the release bearing
and lever (see illustration). Spin the release
bearing by hand, and check it for any signs of
roughness (it is usually considered good
practice to renew the bearing at the same
time as the friction disc). If the release lever

12 11 10

3.12 Clutch release mechanism

components

1 Clutch release 7 Release bearing

lever and shaft lever
2 Seal 8 Release bearing
3 Mounting bush 9 Retaining clip
4 Clutch bellhousing 10 Retaining spring
5 Mounting bush 11 Bolt
6 Securing clip 12 Guide sleeve
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l.14a Clutch assembly - petrol engine models, and diesel engine

models with single-part flywheel
1 Flywheel 3 Pressure plate 1 Two-part fiywheel
2 Friction disc ‘ 4 Pressure plate bolt

ushes are excessively worn, they can be
ifted out and renewed. Lubricate the release
ver shaft pivots and release bearing guide
eeve sparingly with high-temperature
'ease.

‘efitting

} Ensure that all parts are clean, and free of
| or grease, before reassembling. Apply just
small amount of high melting-point grease
the splines of the friction disc hub. Note
at new pressure plates may be supplied
rvated with protective grease. It is only
wrmissible to clean the grease away from the
stion disc lining contact area. Removal of
» grease from other areas will shorten the
vice life of the clutch.

3 Pressure plate

4 Pressure plate bolt

14 Study the relevant illustration to ensure
that the clutch friction disc is fitted the correct
way round (see illustrations).

15 Locate the friction disc into position, then
fit the pressure plate on the disc, engaging it
onto the location dowels (see illustrations).
Hold the disc as central as possible while
doing this. If refitting the original cover, make
sure that the previously-made marks are
aligned.

16 Insert the bolts finger-tight to hoid the
cover in position, but to allow movement of
the friction disc.

17 The friction disc must now be centralised,
to ensure correct alignment of the
transmission input shaft with the clutch
components and the spigot bearing in the

3.15a Friction disc orientation -
petrol engine model shown

3.14b Clutch assembly - diesel engine

2 Friction disc (shorter end of hub - arrowed - faces g

(- A ..‘. :T’. 'r
3.15b Fitting the clutch friction disc and
pressure plate

two-part flywheel

crankshaft. To do this, a pro
be used, or alternatively,
mandrel. Insert the tool
disc into the spigot bearing.
that it is central. Failure to
friction disc will mean that t
input shaft will not be able to
clutch components, making
engine and transmission
spent getting the centralisati
well justified.
18 Tighten

the specified torque setting
remove the centralising tool.
19 Refit the engine and/or transes
reference to Chapter 2C or 7A, as &

the pressure




Chapter 7 Part A:

Manua) Iransmssion
Cochach=

‘1 General information

The manual transmission is mounted
transversely in the engine bay, bolted directly
to the engine. This layout has the advantage
of providing the shortest possible drive path
to the front wheels, as well as locating the
transmission in the airflow through engine
bay, optimising cooling. The unit is cased in
aluminium alloy.

Drive from the crankshaft is transmitted via
the clutch to the gearbox input shaft, which is
splined to accept the clutch friction plate.

syncromeshes. When a gear is selected, the
movement of the cabin floor-mounted gear
lever is communicated to the gearbox either
by a selector rod, or gate and gear selector
cables, depending on the transmission type.
This in turn actuates a series of selector forks
inside the gearbox, which are slotted onto the
synchromesh sleeves. The sleeves, which are
locked to the gearbox shafts but can slide
axially by means of splined hubs, press baulk
rings into contact with the respective
gear/pinion. The coned surfaces between the
baulk rings and the pinion/gear act as a
friction clutch, that progressively matches the
speed of the synchromesh sleeve (and hence

............. - B A AT o Y R
CIOnA I OIMBION 5o s e e e s e Ve S T 5 1 Road speed smsorlspeedometer drive - removal and refitting
Manual transmission - removal and refitting ................... 3 Transmission mountings - removal and
Manual tranemission oillevel check ......... See Cnapter 1A or 18 L1 SR A e e S S e SR S See Chapter £
Manual transmission overhaul - general information . ............ 4
Degrees of difficulty
Easy, suitable for Fairly easy, suitable Fairly difficuit, Difficuit, suitable for Very difficult,
noMcR With e fox oaginees Witn T2\ miteide for competent S | expedenced DY suteitie for expent!
experience | some experience 3: DIY mechanic N mechanic § or professional
Specifications
General
EIBOOTIEION (521 2 2 5 et orn o Wl o e n e I Lo o 50 e el o e Transverse-mounted, front-wheel-drive layout with integral tra
differential/final drive. 5 forward speeds, 1 reverse speed
TransmissSion type NUMDer ... ....cccvvuunirennenennannnnnesnnan 085
B OO DOMBCTION i o aa 2 0 at o wx o 57e e () s el o Sl e e e a e Rod or cable operation, depending on model
e e T e I D e R L e See Chapter 1A or 1B
Torque wrench settings Nm Ibf ft
OO DIGCO OIS ., .« oo siais e isse s vinras sisies i oa srard ol Wle aiwimreiar v 15 11
Cable mounting bracketbolts ............ccovniivnnnnnacannss 25 18
Cable mounting bracket-to-angle piecebolt ..................... 20 15
AR SUDDOIY INOCKIE WL o o a et staln aiaveta s e ar n ot AT e S e 20 15
Bate saleclorTNgIrDolt . o o5 o i s s s e s s e e e e 20 15
Gate selectorrod-to-fingernut . ..........coiiiiinnirnranannns 20 15
Gear selector cable-to-selector leverbolt ....................... 20 15
Rod-type gear selector fingerbolt® .............c.ivininnunnn, 20 15
Transmission bellhousing-to-engine bolts:
Petrol engine modeis:
T ey e e A R e e W R M 15 11
MBDOIE - s v ey s i e s e R e e LA M (S 20 15
T F e o e e e LT 80 59
Diesel engine models
L R e R P Ry SO p oy P M ol A e ) S 10 7
s e e o e 60 44
MIZBOME: o e R e S e s e N e R e 80 59
Transmission SUPPOt CALIBPIN ....covvevvecivrasaneseearasvas 20 15
*Use new bolt, with thread-locking fluid
All forward gears are fitted with the gearbox shaft) with that

gear/pinion. The dog teeth on the ou
the baulk ring prevent the synch
sleeve ring from meshing with the gea
until their speeds are exactly match:
allows gear changes to be carri
smoothly, and greatly reduces the no
mechanical wear caused by rapi
changes.

Drive is transmitted to the diff
crownwheel, which rotates the diffq
case and planetary gears, thus driving
gears and driveshafts. The rotation
planetary gears on their shaft allows tt
roadwheel to rotate at a slower spee
the outer roadwheel during comering.
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C Clearance less than 1.5 mm

All models, regardless of whether a rod-
type or cable gear linkage Is fitted, have a
transmission support cable fitted between the
transmission and the gear lever housing. The
cable, which is under tension, is intended to
absorb any movement from the transmission,
which would otherwise be transmitted

through the gear lever.
2 Gearchange lin -

adjustment i %

\

Rod-type linkage

1 the gearchange quality proves
unsatisfactory following transmission refitting,
proceed as described in the following

paragraphs.

2 Reler to Chapter 11 and remove the knob
and gaiter from the gear lever, to expose the
adjustment collar.

3 Select first gear, then take up the play in the
gear change mechanism by gently pressing
the gear lever to the left.

4 Measure the clearance between the gear
lever stop and the side of the lever housing
(see illustration).

5 If the clearance is not between 1 and 2 mm,
slacken the adjustment collar clamping bolt
and rotate the collar until the correct clearance
is achieved (refer to illustration 2.4).

6 On completion, tighten the clamping bolt.

Refit the gear lever gaiter and knob.

Cable linkage

7 To accurately adjust the operation of the
gate and gear selector cables, precisely-
machined jigs are required to set the gear
lever in a reference position. It is
recommended, therefore that this operation
be entrusted to a VW dealer.

X

3 Manual transmission -
removal and refitting

Removal

1 Select a solid, level surface to park the
vehicle upon, Give yourself enough space to
move around it easily. Apply the handbrake
and chock the rear wheels,

2 Loosen the front wheel bolts, then raise the
front of the vehicle and rest it securely on axle
stands (see Jacking and vehicle support).
Remove the front wheels.

3 Refer to Chapter 11 and remove the bonnet
from its hinges.

4 Disconnect the battery negative lead and
position It away from the terminal. Note: If the
vehicle has a securily-coded radio, check that
you have a copy of the code number before
disconnecting the batlery.

5 The lock carrier is a panel assembly
comprising the front valance and bonnet lock
mechanism, radiator and grille, cooling fan,
and headlight units. Its removal gives greatly-
improved access 1o the engine and
transmission, and allows them to be lifted out
of the vehicle via the front of the engine bay.
Its removal is described at the beginning of
the engine removal procedure - refer to
Chapter 2C for details.

6 On diesel engine models, remove the noise
insulation tray from under the engine and
transmission - see Chapter 1B, Section 3.

7 Disconnect the clutch cable from the
transmission release lever (see Chapter 6).
8 Unbolt the earth strap from
transmission (see illustrations).

9 Referring to Sections 5 and 6, disconnect
the wiring plugs from the reversing light
switch and road speed sensor. Where

the

earth strap

applicable, disconnect any additional -3
plugs at the front of the transmission, and
clips (see illustration). ]
10 Referring to Chapter 8, disconnect bo
driveshafts from the flanges on U
transmission - tie both driveshafts up out of
the way, with the left-hand driveshaft up as
high as possible. Turn the steering wheel 15
full left lock.

Models with rod-type gear linkage
11 Loosen the selector finger bolt, and
remove the selector finger from below the
transmission (see illustration). Discard the
bolt - a new one must be used on refitting.
12 Prise off the retaining circlip, and lever ¢
the transmission support cable (where fitted)
from the transmission housing. Recover the
bush from the cable end fitting, and discard &
- a new bush must be used on refitting.

Models with cable gear linkage

13 Unscrew the through-bolt and disconnect
the gear selector cable from the selector lever.
Remove the spring clip and detach the gate
selector cable from the relay lever. Remove
the retaining circlips and detach the cables
from the cable support brackel (see
illustrations).

14 Remove the two angle-piece bolts at the
rear, and the nut at the front, and lift off the
cable support bracket from the top of the
transmission (see illustrations). It may be
necessary to push the exhaust system over

3.11 Gear selector finger (A), retaining boit

(1) and transmission support cable end

fitting (2) - models with rod-type gear
linkage
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3.13a Gear selector through-bolt (A)
and gate selector cable spring clip (B)

~ slightly, to give sufficient clearance to remove
 the support bracket.
15 Prise off the retaining circlip, and lever off
~ the transmission support cable (where fitted)
from the transmission housing. Recover the
bush from the cable end fitting, and discard it
~ - a new bush must be used on refitting (see
illustration).

_All models

16 Unbolt the flywheel shield plate from the
underside of the transmission bellhousing.

17 Position a trolley jack underneath the

transmission, and raise it to just take the
weight of the unit.

18 Unscrew and remove the upper bolts
securing the transmission bellhousing to the
engine, noting the locations of the bolts, as
they are of different sizes and lengths.

19 Referring to Chapter 2A or B as
applicable, unbolt and remove the
20 Where applicable on petrol engine
models, unbolt and remove the inlet manifold

-support brackel.

21 Refer to Chapter 5A and remove the
starter motor.

22 Ensure that the weight of the engine and
transmission is adequately supported, then
unscrew and remove the two bolts securing
the transmission to the left-hand mounting
{refer to Chapter 2A or B, as applicable).

23 Carefully tilt the engine and transmission
assembly down at the transmission end,
making sure the weight of the transmission is

3.13b Gear selector and gate selector
cables disconnected

still adequately supported. Check that nothing
remains attached to the transmission housing
which would prevent its removal.
24 Unscrew and remove the lower bolts
securing the transmission bellhousing to the
engine, again noting the bolt locations, as
they are of different sizes and lengths.
25 Carefully prise the transmission off its
locating dowels, and move it to the side, to
clear the clutch components,
Warning: Support the
A transmission to ensure that it
remains steady on the jack
head. Keep the transmission level until the
input shaft is fully withdrawn from the
clutch friction plate.
26 When all the locating dowels are clear of
their mounting holes, lower the transmission
out of the engine bay using the jack.
Refitting
27 Refitting the transmission is essentially a
reversal of the removal procedure, but note
the following points:

a) Apply a smear of high-melting-point
grease to the clutch friction plate splines;
take care to avoid contaminating the
friction surfaces.

b) Tighten the bellhousing bolts to the
specified torque

c) Refer to Chapter 2A or B (as applicable)
and tighten the engine and transmission
mounting bolts to the correct torque.

d) On models with the rod-type gear linkage,
when refitting the selector finger, clean its

the cable support bracket

3.13d Selector cables and relay linkage -
models with cable gear linkage

Gear selector cable
Selector lever (fits into selector finger -

ammowed)

Gate selector cable
Reday lever

Mounting bracket
Selector finger

Gate seleclor link rod

NG AL N~

3.14a Remove two bolts from support
bracket angle plece...

3.14b ... and nut at front, and remove
support bracket

threaded hole with an M8 tap, and fit a
finger should be assembled so that the
boit fits into the forward recess in the
inner finger (see illustration).

15 Prise off the retaining circlip and
off the transmission support cable - renew
bush in cable end fitting (arrowed)
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3.27 Selector finger securing bolt (1) fits
into forward recess in inner finger (2) when
assembled - rod-type gear linkage
@) When refitting the transmission support
cable, renew the cable bush at the
) Refer to Chapler 6 when refitting the

clutch cable.
g) On compiletion, refer to Section 2 and

4 Manual transmission
overhaul - general information

The overhaul of a manual transmission is a
complex (and often expensive) engineering
task for the DIY home mechanic to undertake,
which requires access to specialist
equipment. It involves dismantling and
reassembly of many small components,
measuring clearances precisely and if
necessary, adjusting them by the selection
shims and spacers. Internal transmission
components are also often difficult to obtain
and in many instances, 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 if the special tools are available

and the job is carried out in a deliberate step-
by-step manner, to ensure that nothing is
overiooked

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 workbench
and a vice will be required.

During dismantiing of the transmission,
make careful notes of how each component is
fitted to make reassembly easier and
accurate.

Before dismantling the transmission, it will
help if you have some idea of where the
problem lies. Certain problems can be closely
related to specific areas in the transmission
which can make component examination and
renewal easier. Refer to the Fault Diagnosis
Section in the Reference section of this
manual for more information.

£

5 Reversing light switch -
testing, removal and refitting

Testing

1 Ensure that the ignition switch is tumed to
the OFF position.

2 Unplug the wiring hamess from the
reversing light switch at the connector (see
lllustration). The switch is located on the
front of the transmission casing, with the
harness clipped into a retaining bracket
above.

3 Connect the probes of a continuity tester,
or multimeter set to the resistance
measurement function, across the terminals
of the reversing light switch.

4 The switch contacts are normally open, so
with any gear other than reverse selected, the
tester/meter should indicate an open circuit.
When reverse gear is then selected, the
switch contacts should close, causing the
tester/meter to indicate a short circuit.

5 If the switch appears to be constantly open

or short circuit, or is intermittent in its
operation, it should be renewed.

Removal

6 Ensure that the ignition switch is tumed 1o
the OFF position.

7 Unplug the wiring harness from tha
reversing light switch at the connector. _
8 Slacken the switch body using a ring
spanner and withdraw it from the transmission
casing. Recover the sealing ring, where fitted.

Refitting

9 Refit the switch by reversing the remova
procedure.

General information

1 All transmissions are fitted with an
electronic road speed sensor. This device
measures the rotational speed of the
transmission final drive, and converts the
information into an electronic signal, which is
then sent to the speedometer module in the
instrument panel. On most models, the signal
is also used as an input by the engine
management system ECU.

Removal

2 Ensure that the ignition switch is tumed to
the OFF position.

3 Locate the speed sensor, at the top of the
transmission casing. Unplug the wiring
harness from the sensor, at the connector
(see illustration).

4 Unscrew the transducer using a suitable
spanner, and withdraw the unit from the
transmission casing.

5 Recover the sealing ring, where fitted.

Refitting
6 Refit the sensor by following the removal
procedure in reverse.

|
o




Chapter 7 Part B:

Automatic transmission

Contents

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

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

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

ESaral MOmON <. .. s oo enssmensneminsersensmonn, s R O Sl R A
Degrees of difficulty

Easy, suitable for & Fairly easy, suitable % Fairly difficult, % Difficult, sutable for % Very difficult, &
novice with little oV | forbeginnerwith 9 | suitable for competent & | experienced DIY A\ | suitable for expert DIY Q%
Specifications

General

001

1.4 and 1.6 litre petrol engine models
Electro-hydraulically controlied planetary gearbox providing four forward
speeds and one reverse speed. Drive transmitted through hydrokinetic
torque converter. Lock-up clutch on top two speeds, electronic control
unit (ECU). Two driving modes, selected automatically by ECU

Automatic transmission fluidtype ..........cciniiiinaineinannn See Lubricants, fluids and tyre pressures
Automatic transmission fluidcapacity . .......... ... i See Chapter 1A Specifications
Ratios (typical)
BB e s s e s aa s s s e e A AR e e e N A A e R A e 2.875:1
..................................................... 1.512:1
...................................................... 1.000:1
...................................................... 0.726:1
T R e s T e A e A I S I ) e 2.656:1
Torque wrench settings Nm Ibf ft
Driveshaft-to-swivelhubbolt ...........cccvvieinrerrascnnansns 110 81
BRSO DI DORE v s v sy vals s e Ry e s n e see s S e e 8 6
Fluid temperaturesenderunit . .. ... ...cvviiiiiniiaininereainnes 8 6
‘Road speed sensor mountingbolt .. ...... ... . iiiiiiniaaaaas 6 4
Selector cable-to-selector lever lockingbolt ..................... 23 17
IESCIOr ShAfL IOVOr TR S 5o o e v iam a v s vt wss msws s s o v aela 13 10
Series resistancemounting bolt .. .......oiviiiniiniaiariaiiann 6 4
Torque convertorshieldplatenuls . ... ...oovvievnennresnnnenns 15 11
Torque converter-to-driveplatebolts .............ccocinnninnnnn 60 44
Transmission bellhousing-to-engine bolts
BT O DO L L i e i e e ST e e A 60 44
A O e A L B L R e K e e e 80 59
Transmission speed sensormountingbolt . . ..............ooouu. 6 4

The VW type 001 automatic transmission
has four forward speeds (and one reverse).
The automatic gear changes are electronically
controlled, rather than hydraulically as with
previous conventional types. The advantage
- of electronic management is to provide a
faster gearchange response. A kickdown
facility is also provided, to enable a faster
acceleration response when required.

The transmission consists of three main
assemblies; the torque converter, which is
directly coupled to the engine; the final drive
unit, which incorporates the differential unit;
and the planetary gearbox, with its multi-disc
clutches and brake bands. The transmission
is lubricated with automatic transmission fiuid
(ATF), and is regarded by the manufacturers
as being filled for life, with no requirement for
the fluid to be changed at regular intervals. No
provision is made for DIY checking of the fluid
level, either - this must be carmried out by a VW
dealer, using special equipment capable of
monitoring the fluid temperature,

The torque converter incorporates ai
automatic lock-up feature, which eliminate
any possibility of converter slip in the top tw
gears, this alds performance and economy. |
addition to the normal alternative of manuz
change, two further modes are available - spor
or economy mode. In sport mode, upshifts ar
delayed longer, to make full use of engin
power, while in economy mode, upshifts ar
taken as soon as possible, to permit optimur
economy. The decision as to which operatin
mode to use is determined by the ECU, base
on throttie position and its rate of change (thi
information is derived from the throtti
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potentiometer signal). In this way, gearchanges
can be economy-orientated, but full
accoleration is always available on demand.

Another feature of this transmission is the
selector lever lock, with which the selector
lever can be set in the P or N position when
the engine is running, below about 3 mph.
Under these conditions, selection from P or N
can only be made by depressing the brake
pedal. Correct functioning of the brake stop-
light switch is therefore vital for this system to
work correctly - see Chapter 9.

The transmission kickdown switch, which
acts to select a lower gear (where possible) on
full-throttle acceleration, is incorporated into
the accelerator cable. The switch itself is
mounted on the bulkhead in the engine
compartment. No adjustment of the switch is
possible, beyond ensuring that the basic
accelerator cable adjustment is comect - see
Chapter 4A or B, as applicable.

A starter inhibitor relay is fitted, to prevent
starter motor operation unless the trans-
mission is in P or N. The relay is located above
the main fuse/relay panel (see Chapter 12),
and is typically marked with the number 53.

Some models also feature a security/safety
device which locks the transmission in P when
the ignition key is removed (see Section 5).

The transmission is fitted with an electronic
road speed sensor (refer to illustration 2.9).
This device measures the rotational speed of
the transmission final drive, and converts the
information into an electronic signal, which is
then sent to the speedometer module in the
instrument panel. The signal is also used as an

input by the engine management system ECU.
A fault diagnosis system is integrated into
the control unit, but analysis can only be

undertaken with specialised equipment. If a
malfunction should occur in the transmission
electrical system, automatic gear selection will
continue, but the changes will be noticeably
jerky. There is also an emergency running
mode, in which 4th gear will not be selected. In
the event of automatic selection failure, the
selection of gears can be made manually. In
any event, it is important that any transmission
fault be identified and rectified at the earliest
possible opportunity. Delay in doing so will
only cause further problems. A VW dealer can
‘interrogate’ the ECU fault memory for stored
fault codes, enabling him to pinpoint the fault
quickly. Once the fault has been comected and
any fault codes have been cleared, normal
transmission operation should be restored.

Because of the need for special test
equipment, the complexity of some of the
parts, and the need for scrupulous cleanliness
when servicing automatic transmissions, the
amount which the owner can do is limited.
Repairs to the final drive differential are also not
recommended. Most major repairs and
overhaul operations should be lefl to a VW
dealer, who will be equipped with the
necessary equipment for fault diagnosis and
repair. The information in this Chapter is
therefore imited to a description of the removal
and refitting of the transmission as a complete
unit. The removal, refitting and adjustment of
the selector cable is also described.

In the event of a transmission problem

o N o s

occurring, consult a VW dealer or transmisses
specialist before removing the transmissios
from the vehicle, since the majority of faut
diagnosis is carried out with the transmissios
in situ.

1 Select a solid, level surface to park the
vehicle upon. Give yourself enough space &
move around it easily. Apply the handbrake
and chock the rear wheels. i
2 Loosen the front wheel boits, and the lef-
hand driveshaft hub nut/bolt, then raise
front of the vehicle and rest it securely on
stands (see Jacking and vehicle suppc
Remove the front wheels. Allow a suitable
working clearance underneath for
eventual withdrawal of the transmission.
3 Refer to Chapter 11 and remove the bo
from its hinges. _
4 The lock carrier is a panel assemb
comprising the front valance and bonnet |
mechanism, radiator and grille, cooling f
and headlight units. Its removal gives grea
improved access to the engine
transmission, and allows them to be lifted cet
of the vehicle via the front of the engine bay.
Its removal is described at the beginning of
the engine removal procedure - refer =
Chapter 2C for details. -
5 Disconnect the battery negative lead and

6 Remove the battery as described
Chapter 5A, then remove the battery tray ane

radiator fan control unit.

10 Using hose clamps, clamp off the fiuic
hoses at the fluid cooler, and disconnect the
hoses.

11 Referring to Chapter 4D, remove the
12 Referring to Chapter 8, disconnect both.
driveshafts from the flanges on the
transmission - tie the right-hand shaft up out
of the way. Remove the left-hand driveshaft

completely.

13 Refer to Chapter 5A and remove the
starter motor.

14 Remove three nuts and take off the torque ‘
converter shield plate from the underside of
the transmission bellhousing.
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15 Where fitted, remove the transmission
sump guard from under the transmission.

16 Position the selector lever in the P
position, then detach the selector cable from
the lever on the transmission by unscrewing
the shouldered retaining bolt; recover the
serrated washer. Detach the cable retaining
clip, and move the cable out of the way. The
serrated washer should be discarded, and a
new one fitted on reassembly.

17 Where applicable, detach the power
steering pump fluid pipes from the radiator -
there is no need to disconnect the fluid unions.
18 Remove the radiator cooling fan as
described in Chapter 3.

19 The weight of the engine must now be
supported while the engine/transmission
mountings are removed. To do this, attach a
lift sling to the engine, and raise it with an
engine crane just enough to support the
weight of the engine, or support the engine
securely from below, taking care not to
damage the sump. Alternatively, use an
engine support bracket similar to the type
which VW mechanics use (see illustration).

20 In order to create sufficient room for the

transmission to be separated and removed,
the auxiliary drivebeit and its crankshaft pulley
must be removed as described in Chapter 2A.
21 Position a trolley jack undemeath the
transmission, and raise it to just take the
weight of the unit,

22 Referring to Chapter 2A, disconnect the
engine/transmission rear mounting, and
remove the transmission left-hand mounting
completely.

23 Unscrew and remove the upper bolls
securing the transmission bellhousing to the
engine, noting the locations of the bolts, as
they are of different sizes and lengths.

24 Lower the engine support bar, hoist or jack
{as applicable) as far as possible, ensuring that

. the weight of the engine is still supported.

25 Unscrew and remove the lower bolts
sacuring the transmission bellhousing to the
engine, again noting the bolt locations, as
they are of different sizes and lengths.

26 Check that all fixings and attachments are
clear of the transmission. Enlist the aid of an
assistant to help in guiding and supporting the
transmission during its removal.

27 The transmission is located on engine
alignment dowels, and if stuck on them, it
may be necessary to carefully tap and prise
the transmission free of the dowels to allow
separation. Once the transmission Is
disconnected from the location dowels, swivel

" the unit out and lower it out of the car,

Warning: Support the
transmission to ensure that it
remains steady on the jack
head. Ensure that the torque
converter remains In position on its shaft in
the torque converter housing.
28 With the transmission removed, boit a
suitable bar and spacer across the front face
of the torque converter housing, to retain the
torque converter in position.

2.19 Engine/transmission support bar
used by VW mechanics

Refitting

29 Refitting is a reversal of the removal
procedure, but note the following special
points:

a) When reconnecting the transmission to
the engine, ensure that the location
dowels are in position, and that the
transmission is comrectly aligned with
them before pushing it fully into
engagement with the engine. As the
torque converter is refitted, ensure that
the drive pins at the centre of the torque

b) Tighten all retaining bolts to their
specified torque wrench settings.

¢) Reconnect and adjust the selector cable,
as described in Section 4.

d) On completion, have the transmission
fluid level checked by a VW dealer. If a
new transmission unit has been fitted, it
may be necessary to have the
transmission ECU matched to the engine
management ECU electronically, to
ensure correct operation - seek the advice
of your VW dealer.

3 Automatic transmission
overhaul - )
biistiscu R

In the event of a fault occurring, it will be
necessary to establish whether the fault is
electrical, mechanical or hydraulic in nature,
before repair work can be contemplated.
Diagnosis requires detailed knowledge of the
transmission's operation and construction, as
well as access to specialised test equipment,
and so is deemed to be beyond the scope of
this manual. It is therefore essential that
problems with the automatic transmission are
referred to a VW dealer for assessment.

Note that a faulty transmission should not
be removed before the vehicle has been
assessed by a dealer, as fault diagnosis is
camied out with the transmission in situ.

S Lt N
and adjustment D
Removal

1 Disconnect the battery negative lead and
position It away from the terminal. Note: /f the
vehicie has a security-coded radio, check that
you have a copy of the code number before
disconnecting the battery.
2 Raise and support the vehicle at the front
end on axle stands (see Jacking and vehicle
support). Allow a suitable working clearance
undemeath the vehicle.
3 Move the selector lever to the P position.
4 Undo the screw under the detent button on
the lever handie, and lift the handle from the
lever (see illustration overleaf).
5 Detach and lift the selector cover up from
the centre console.
6 Prise free the circlip and detach the cable
7 Referring to Chapter 4D, remove the
exhaust system front downpipe and catalytic
converter. Where applicable, detach and
remove the sections of exhaust heat shield
necessary to gain access to the selector cable.
8 Withdraw the cable from the selector lever
housing, and remove the protective sleeve. if
the sleeve is no longer a tight fit in its selector
aperture, or is in any way damaged,
discard it and fit a new one on reassembly.
Working along its length, release the cable
from the securing clips. Note the cable routing
carefully for refitting.
9 At the transmission end of the cable, undo
the locking bolt and detach the cable from the
transmission selector shaft. Recover the
serrated washer, and discard it - a new one
must be usad on refitting.

Reflitting

10 Refit the selector cable by reversing the

a) Use a new serrated washer when
reconnecting the cable to the selector
fever, but do not tighten the locking bolt
until the cable has been adjusted, as
described below.

b) Ensure that the cable is correctly routed,
as noted on removal, and that it is
securely held by its retaining clips.

¢) Fit the protective sieeve to the selector
housing before passing through the
selector cable.

d) When fitting the cable to the selector
lever, use a new circlip.

@ Adjust the selector cable as described
below.

Adjustment

11 Inside the car, move the selector lever to
the P position,

12 At the transmission, slacken the cable
locking bolt on the side of the seleclor shaft
lever (if not already done). Push the selector
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4.4 Selector lever and cable details

1 Ignition switch 7 Selector lever
2 Park locking sleeve
cable 8 Cover strip
3 Cilp 9 Selector lever
4 Selector lover 10 Nut
handle 11 Distance
5 Screw piece
6 Selector cover 12 Gasket

shaft up against its end stop, comesponding to
the P position, then tighten the locking bolt to
the specified torque. If a new cable has not
been fitted, check the condition of the serrated
washer on the locking bolt, and renew it if it
appears to be in less-than-perfect condition.
13 Verify the operation of the selector lever
by shifting through all gear positions and
checking that every gear can be selected
smoothly and without delay.

| b Mg
e

Description

1 This system is a security/safety device,
intended to prevent the vehicle from being left
with the transmission in any position other
than P. The ignition key cannot be removed
from the lock unless P is selected, and once
the key has been removed, no other position
than P can be selected.

2 This function is provided by means of a
cable fitted to the selector linkage at the
selector lever, and to the ignition switch
assembly (refer to illustration 4.4).

13 Selector lever 20 Washer
housing 21 Bolt
14 Screw 22 Transmission
15 Nut 23 Selector shaft
16 Protective sleeve lever
17 Selector cable 24 Washer
18 Seal 25 Locking bolt
19 Circlip 26 Serrated washer
Lock cable
Removal
3 With reference to Section 4, remove the
selector lever handle and cover.

4 Referring to Chapter 11, remove the centre
console for access to the cable run.

5 At the selector lever, loosen the clamp
screw and disconnect the cable outer (see
fllustration). Unhook the cable eye from the
peg on the operating lever.

6 Referring to Chapter 10, remove the steering
wheel and the upper and lower steering column
shrouds for access to the ignition switch.

7 Press the lock cable clip out of its mounting
bracket, and prise the cable end fitting off its
balistud (see illustration).

—a
5.5 Park lock cable clamp screw (a) at
selector lever

8 The lock cable is now free to be removed
from the car. Take careful note of the cabis
routing, and remove any further trim as
necessary to facilitate removal of the cable.

Refitting
9 Refitting is a reversal of removal. Check the
cable adjustment as described below.
Adjustment

10 If not already done, refer to paragraphs 3
and 4 to gain access to the cable at the
selector lever. Loosen the cable clamp s
at the selector lever.
11 Apply the handbrake firmly. Place i
selector lever in position 1.
12 Turn the ignition key to the start position.
and release it. 1
13 Adjust the clearance between
operating lever and the locking pin by moving
the cable outer in its clamp, as shown (see
illustration). i
14 When the clearance is correct, move the
selector lever to P and tumn the ignition key t&
the off position. It should be possible o
remove the ignition key - if not, repeat the
adjustment procedure, and check the cable
for stiffness or kinking. When the system i
working correctly, it should only be possibie
to remove the key with the selector in P, anc
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1 General information

Drive is transmitted from the differential to the
front wheels by means of two driveshafts of
unequal length. The right-hand driveshaft is
longer than the left-hand, due to the position of
the transmission. Depending on engine size and
transmission type, there are several different
types of driveshaft which may be fitted:

1) Solid-steel left-hand shaft, tubular right-
hand shaft, with ball-and-cage CV joints

(see illustration).

2) Solid-steel shafts, ball-and-cage outer CV
Joint, triple-rolier (tripod-type) inner CV
Joint, driveshafts secured to wheel hub
with nut (see illustration).

3) Solid-steel shafts, ball-and-cage outer CV
Joint, triple-roller (tripod-type) inner CV
joint, driveshafts secured to wheel hub
with bolt (automatic transmission models).

Both driveshafts are splined at their outer
ends to accept the wheel hubs, and are
threaded so that each hub can be fastened by

a large nut or bolt. The inner end of each

driveshaft is bolted to the transmission drive

Constant velocity (CV) joints are fitted to
each end of the driveshafts, to ensure the
smooth and efficient transmission of drive at
all the angles possible as the roadwheels
move up and down with the suspension, and
as they tum from side to side under steering.
As mentioned above, the constant velocity
joints are either of the ball-and-cage type or
tripod type.

2 Driveshaft -
removal and refitting

Removal

1 Remove the wheel trim/hub cap
applicable) and slacken the =
retaining nut/bolt with the vehicle resting
its wheels (see illustration). Also slacken
wheel bolts

2 Chock the rear wheels of the car,
apply the handbrake, then jack up the front o
the car and support it on axle st
Remove the relevant front roadwheel.

3 Remove the CV joint protector plate
the suspension lower arm.

the right-hand driveshaft is

7 8 9 10 11 12 13

1.1a Exploded view of driveshaft components -

meodels with ball-and-cage inner CV joint
1 Circlip 7 Gaiter securing 13 Outer CV joint
2 Gasket clip 14 Driveshaft nut
3 Inner CV joint 8 Outer CV joint 15 Driveshaft flange
4 Dished washer gaiter bolt
5 Right-hand 9 Gaiter securing 16 Gaiter securing
driveshaft clip clip
(tubulan 10 Dished washer 17 Piate
6 Left-hand 11 Thrustwasher 18 Inner CV joint
driveshaft (solid) 12 Circlip gaiter
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21 mmmmmm
the driveshaft retaining nut

removed, unbolt and remove the retaining clip
for the lambda sensor wiring harness, where

‘applicable. Ensure that the harness is kept

clear as the driveshaft is removed/refitted.

§ Using a suitable marker pen, draw around
the end of the suspension lower arm, marking
the correct fitted position of the balljoint.
Unscrew the balljoint retaining bolts and
remove the retaining plate from the top of the
lower arm.

B8 Unscrew and remove the driveshaft

| wwnwboﬂmd(mrm@mmm

7 Slncken and remove the splined bolts
securing the inner driveshaft joint to the
transmission flange and, where necessary,
recover the retaining plates from undermeath
the bolts (see illustrations). Support the
driveshaft by suspending it with wire or string
- do not allow it to hang under its weight, or
the joint may be damaged.

8 Carefully pull the swivel hub assembly
outwards, and withdraw the driveshaft outer
constant velocity joint from the hub assembly.
The shaft will probably be a very tight fit in the
hub; tap the joint out of the hub using a soft-
faced mallet. If this fails to free it from the hub,
the joint will have to be pressed out using a
suitable tool which is bolted to the hub.

® Manoeuvre the driveshaft out from
underneath the vehicle and (where fitted)
recover the gasket from the end of the inner
constant velocity joint. Discard the gasket - a
new one should be used on refitting.

10 Do not allow the vehicle to rest on its
wheels with one or both driveshaft(s)

2.7a Inner CV joint splined bolts and
retaining plates

removed, as damage to the wheel
bearing(s) may result. If moving the vehicle
is unavoidable, temporarily insert the outer
end of the driveshaft(s) in the hub(s), and
tighten the driveshaft retaining nut/boll(s) to
50 Nm/37 Ibf ft; in this case, the inner end(s)
of the driveshaft(s) must be supported, for
example by suspending with string from the
vehicle underbody. Do not allow the
driveshaft to hang down under its weight,
or the joint may be damaged.

Refitting

11 Ensure that the transmission flange and
inner joint mating surfaces are clean and dry.
Where necessary, fit a new gasket to the joint
by peeling off its backing foil and sticking it in

position.
12 Ensure that the outer joint and hub splines
are clean and dry.

13 Manoeuvre the driveshaft into position,
and engage the outer joint with the hub.
Ensure that the threads are clean, and apply a
smear of oil to the contact face of the
driveshaft retaining nut/bolt. Although VW do
not specifically require that a new nut or bolt
be used, it is advisable to consider fitting one,
particularly in view of the high torque applied.
Fit the washer (where fitted) and the nut/bolt,
and draw the joint fully into position. Do not
try to fully tighten the driveshaft nut/bolt until
the vehicle is resting on its wheels.

14 Refit the suspension lower arm balljoint
retaining bolts, and tighten them to the
specified torque setting, using the marks
made on removal to ensure that the balljoint is
15 Align the driveshaft inner joint with the
transmission flange, and refit the retaining
plates (where applicable) and the bolts.
Tighten the retaining bolts to the specified
torque.

16 Refit the CV joint protector plate to the
lower arm. Where removed, refit the lambda
sensor wiring harness retaining clip, ensuring
that the hamess is securely clipped back into

place.

17 Ensure that the outer joint is drawn fully
into position, then refit the roadwheel and
lower the vehicle to the ground.

18 Tighten the driveshaft nut/bolt to the
specified torque setting (see Haynes Hint).

HAYNES

Where a 12-point nut is fitted, the angle
between each driveshaft retaining nut
flat point is 30°. If an angle-tightening
gauge is not available, the angle can be
accurately measured by making marks
on the hub and the nearest nut flat
point and tightening the nut so its mark
moves by the correct number of points

19 Once the driveshaft nut/bolt is correctly
tightened, tighten the wheel bolts to the
specified torque and refit the wheel trim/hub
cap.

3 Driveshaft rubber gaiters - §
renewal
\\

Outer CV joint gaiter

1 Remove the driveshaft as described in
Section 2.

2 Secure the driveshaft in a vice equipped
with soft jaws, and release the two outer joint
gaiter retaining clips. If necessary, the
retaining clips can be cul to release them.

3 Slide the rubber gaiter down the shaft to
expose the constant velocity joint, and scoop
out excess

4 Using a soft- 1acodmalle! tap the joint off
the end of the driveshaft.

5§ Remove the circlip from the driveshaft
groove, and slide off the thrustwasher and
dished washer, noting which way around it is
fitted.

s Slide the rubber gaiter off the driveshaft and

2.7b Using a suitable key or socket,
slacken the splined bolts . . .

2.7¢ ...and recover the retaining plates
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7 Thoroughly clean the constant velocity
joint(s) using paraffin, or a suitable solvent,
and dry thoroughly. Carry out a visual
inspection as follows.

8 Move the inner splined driving member
from side to side to expose each ball in turn at
the top of its track. Examine the balls for
cracks, flat spots or signs of surface pitting.

9 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. If,
when carrying out the road test as described
in Chapter 1, any noise from the driveshaft
joints was apparent, inspect the joints
carefully to determine the cause. Re-packing
the joint with grease and fitting a new gaiter is
unlikely to effect a reduction in noise.

10 If on inspection any of the constant
velocity joint components are found to be
worn or damaged, it will be necessary to
renew the complete joint assembly. If the joint
is in satisfactory condition, obtain a new gaiter
and retaining clips, a constant velocity joint
circlip and the cormrect type of grease. Grease
is often supplied with the joint repair kit - if
not, use a good-quality molybdenum
disulphide grease.

11 Tape over the splines on the end of the
driveshaft, to protect the new gaiter as it is
slid into place.

12 Slide the new gaiter onto the end of the
driveshaft, then remove the protective tape
from the driveshaft splines.

13 Slide on the dished washer, making sure

its convex side is innermost, followed by the
thrustwasher.

14 Fit a new circlip to the driveshaft, then tap
the joint onto the driveshaft until the circlip
engages in its groove. Make sure that the joint
is securely retained by the circlip.

15 Pack the joint with the specified type of
grease. Work the grease well into the bearing
tracks whilst twisting the joint, and fill the
rubber gaiter with any excess.

16 Ease the gaiter over the joint, and ensure
that the gaiter lips are correctly located on
both the driveshaft and constant velocity joint.
Lift the outer sealing lip of the gaiter, to
equalise air pressure within the gaiter.

17 Fit the large metal retaining clip to the
gaiter. Pull the clip as tight as possible, and
locate the hooks on the clip in their slots.
Remove any slack in the gaiter retaining clip
by carefully compressing the raised section of
the clip. In the absence of the special tool, a
pair of side cutters may be used, taking care
not to cut the clip. Secure the small retaining
clip using the same procedure. Some CV
gaiter kits now include plastic cable-ties to
secure the gaiters - while not as effective as
the metal clips, they are adequate for the task.
Ensure the ties are pulled as tight as possible,
and that the excess is trimmed off.

18 Check the constant velocity joint moves
freely in all directions, then refit the driveshaft
to the vehicle, as described in Section 2.

Inner CV joint gaiter

19 A hydraulic press and several special
tools are required to remove and refit the inner

CV joint. Therefore it is recommended that
gaiter renewal is entrusted to a VW dealer.

1 If any of the checks described in Chapter ¥
reveal wear in any driveshaft joint, first remos

the roadwheel trim or centre cap (&
appropriate) and check that the drivesha®
retaining nut/bolt is tight.
2 If the nut/bolt is tight, refit the centre cap or
trim. Repeat this check on the remaining
driveshaft nut/bolt. i
3 Road test the vehicle, and listen for &
metallic clicking from the front as the vehicie
is driven slowly in a circle on full lock. This test
should be performed in both directions. If
clicking noise is heard, this indicates wear =
the outer constant velocity joint. This means
that the joint must be renewed; re i
is not possible.
4 If vibration, consistent with road speed, &
feﬂﬁwoughmocarwhenmelersﬁng.Mﬁ
a possibility of wear in the inner constz

velocity joints. _
5 To check the joints for wear, the drivesha®
must be dismantled. The outer m
velocity joint can be removed and checked.
but work on the inner joint should be
entrusted to a VW dealer (see Section 3).' j
any wear or free play is found, the affected
joint must be renewed.



Chapter 9
Braking system

Contents

Anti-lock braking system (ABS) components - removal and refitting .20 Hydraulicsystem-bleeding ................cciviiiinninn. 2
Brake pedal - removaland refitting . ..........cvcveciennaanns 11 Master cylinder - removal, overhauland refitting ............... 10
Front brake caliper - removal, overhaul and refitting . . ........... 8 Rear brake drum - removal, inspectionand refitting . ............ 7
Front brake disc - inspection, removal and refitting ............. 6 Rear brake pressure-regulating valve - removal and refitting ...... 17
Frontbrake padwearcheck ..........ccocvenninnns See Chapter1 Rearbrakeshoewearcheck ............ccivnnanns See Chapter 1
Frontbrakepads -renewal ........coverencaensrennassnanss 4 Rearbrakeshoes -renewal ........ccccreeennncnsananssanas 5
IENNOrS] WOITMRION .« « o 'an'nas se/s vainnnaannssssnsvnensessssss 1 Rear wheel cylinder - removal, overhaulandrefitting ............ 9
Handbrake - adjustment ............c.cnveserncannnssanaras 14  Stop-light switch - removalandrefitting . ...........ccvcvnes. 18
- Handbrake cables - removalandrefitting ..................... 16 Vacuum pump (diesel models) - removal and refitting ........... 21
Handbrake lever - removal and refitting ...................... 15 Vacuum pump (diesel models) - testing and overhaul ........... 22
* Hydraulic fluid levelcheck ...............oavus See Weekly checks  Vacuum servo unit - testing, removal and refitting .............. 12
Hydraulic fluidrenewal ............ccceennnnnnss .See Chapter 1  Vacuum servo unit check valve - removal, testing and refitting ....13

Easy, suitable for % Fairly easy, suttable % Fairly difficult, % Difficult, suitable for % Very difficult, §
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Specifications
R R e s T e U O Front disc brakes, rear drums. Dual-circuit, diagonally-split hydraulic

system with vacuum servo assistance. Engine-driven vacuum pump
on diesel engine models. Mechanical pressure regulator for rear

brakes fitted to rear axie. Cable-operated handbrake to rear wheels.
Anti-lock Braking System (ABS) optionally available on some modeis

Front brakes
R e o Ty T S e 239 mm
Disc thickness (new)
SOBA OMD & o i e rh e s s ol o alans o et e ' m e  n e 10 mm
OO OG- oo nsa o oo nly m pkh e Al als e e o' sls s etk s's 18 mm
Disc thickness (minimum):
R e L Ay i sy s 8 mm
N S oy e SO R I AT R R e R RN e RS T 16 mm
AT GO0 TUNOUR - oo v v we b o ha s e mis S v ATE e w16 e i we e W B 0.1 mm
Brake pad thickness (all modeis);
e e e ey e o ey 12 mm
Minimum (including backing plate) . ..........coveucncaanannns 7 mm
Rear drum brakes
Drum diameter (new)
MOdels WHROUL ABS - . o s e s e s A bale s e s ww s sTm e 180 mm
Y R e e e 200 mm
Drum diameter (wear limit):
B 000ciols WIROUR ABS . .. ..o .iinsis iasnslvaiiandsnssnesass 181.5 mm
MOGSIS WRNABS oo i oo vie (o wn sloe s Wara d o asiain/an a/u /o a's d'us 201.5mm
Maximum drum out-of-round .. .......cvvvvvnensosrsssnnssrsnn 0.1 mm
Brake shoe friction material minimumthickness .................. 2.5mm
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Torque wrench settings

Brake pressure regulating valve bolts

Front brake cafiper mountingbolts . .. .......

Front caliper air deflector plate bolts

Handbrﬁ(elevarrrmnihgm ............

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

Ibf ft 4
7
7
1
18
15
18
11
18

15
18
18
44
7

81
15

The braking system is of the servo-
assisted, dual-circuit hydraulic type. The
arrangement of the hydraulic system is such
that each circuit operates one front and one
rear brake from a tandem master cylinder.
Under normal circumstances, both circuits
operate in unison. However, if there is
hydraulic failure in one circuit, full braking
force will still be available at two wheels.

All models are fitted with front disc brakes
and rear drum brakes. ABS was offered as an
option on several models (refer to Section 19
for further information on ABS operation).

The front disc brakes are actuated by
single-piston sliding type calipers, which
ensure that equal pressure is applied to each
disc pad.

The rear drum brakes incorporate leading
and trailing shoes, which are actuated by
twin-piston wheel cylinders. A self-adjust
mechanism is incorporated, to compensate
for brake shoe wear.

pressure-regulating set-up is
k\oorpocated in the braking system, this helps
to prevent rear wheel lock-up during
emergency braking. The system is controlled
by a load-dependent valve which is linked to
the rear axle.

The handbrake provides an independent
mechanical means of rear brake application.

Note: When servicing any part of the
observe scrupulous cleanliness when
overhauling any part of the hydraulic system.
Always renew components (in axe sets, where
applicable) if in doubt about their condition,
and use only genuine VW replacement parts,
or at least those of known good quality. Note
the warnings given in Safety first! and at
relevant points in this Chapter conceming the
dangers of asbestos dust and hydraulic fluid.

medical advice if any fluid is swallowed or
gets into the eyes. Certain types of hydraulic
fluid are flammable, and may ignite when
aliowed into contact with hot components;
when servicing any hydraulic system, it is
safest to assume that the fiuid is flammable,
and to take precautions against the risk of
fire as though it is petrol that is being
handied. Hydraulic fluid is also an effective
paint stripper, and will attack plastics; if any
s spilt, it should be washed off immediately,
using copious quantities of fresh water.
Finally, it is hygroscopic (it absorbs moisture
from the air) - old fluid may be contaminated
and unfit for further use. When topping-up
or renewing the fiuid, always use the
recommended type, and ensure that it
comes from a freshly-opened sealed
container.

General

1 The correct operation of any hydraulic
system is only possible after removing all air
from the components and circuit; this is
achieved by bleeding the 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 fiuid 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 flushed
completely with uncontaminated, correct
fluid, and new seals should be fitted to the
various components.

4 If hydraulic fluid has been lost from the
system, or air has entered because of a leak,
ensure that the fault is cured before
continuing further.

5 Park the vehicle on level ground, switch

the engine and select first or reverse gear.
6 Check that all pipes and hoses are securs
unions tight and bleed screws closed. Cleas
any dirt from around the bleed screws.
7 Unscrew the master cylinder reservoir cas
and top the master cylinder reservoir up to

MAX level line; refit the cap loosely, &
remember to maintain the fluid level at
above the MIN level line throughout
procedure, or there is a risk of further 2%
entering the system. Y
8 There are a number of one-man, do
yourself brake bleeding kits currently availabs
from motor accessory shops. It &
recommended that one of these kits is use
whenever possible, as they greatly simpi#y
expelled air and fluid being drawn back int
the system. If such a kit is not available, the
basic (two-man) method must be used, whio
is described in detail below.
9 If a kit is to be used, prepare the vehicle &5
described previously, and follow the k&
manufacturer's instructions, as the procecd
may vary slightly according to the type being
used; generally, they are as outlined below

the relevant sub-section.
10 Whichever method is used, the san
sequence must be followed (paragraphs ﬁ
and 12) to ensure the removal of all air fro

the system.

Bleeding sequence

11 If the system has been only partially
disconnected, and suitable wers

precautions
taken to minimise fiuid loss, it should be
necessary only to bleed that part of the
system (ie the primary or secondary circuit).

12 If the complete system is to be bled, thes

it should be done working in the following

sequence:

a) Right-hand rear brake.

b) Left-hand rear brake.

¢) Right-hand front brake.

d) Left-hand front brake.
Warning: On models with ABS,
under no circumstances should
the bleed screws on the ABS
hydraulic unit be opened.
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Bleeding -

basic (two-man) method

13 Collect together a clean glass jar of
reasonable size, a suitable length of plastic or
rubber tubing which is a tight fit over the bleed
screw, and a ring spanner to fit the screw. The
help of an assistant will also be required.

14 Remove the dust cap from the first screw
in the sequence (see illustration). Fit the
spanner and tube to the screw, place the
other end of the tube in the jar, and pour in

_sufficient fluid to cover the end of the tube.

15 Ensure that the master cylinder reservoir
fluid level is maintained at least above the MIN
level line throughout the procedure.

16 Have the assistant fully depress the brake
pedal several times to build up pressure, then
maintain it on the final downstroke.

17 While pedal pressure is maintained,
unscrew the bleed screw (approximately one
turn) and allow the compressed fluid and air to
flow into the jar. The assistant should maintain
pedal pressure, following it down to the floor if
necessary, and should not release it until
instructed to do so. When the flow stops,
tighten the bleed screw again, have the

‘assistant release the pedal slowly, and

recheck the reservoir fluid level.

18 Repeat the steps given in paragraphs 16
and 17 until the fluid emerging from the bleed
screw s free from air bubbles. If the master

cylinder has been drained and refilled, and air

is being bled from the first screw in the
sequence, allow approximately five seconds

between cycles for the master cylinder

passages to refill.
19 When no more air bubbles appear, tighten

the bleed screw securely, remove the tube

and spanner, and refit the dust cap. Do not

‘overtighten the bleed screw.
‘20 Repeat the procedure on the remaining

screws in the sequence, until all air is
removed from the system and the brake pedal
feels firm again.

Bleedi

m-
‘using a one-way valve kit
21 As their name implies, these kits consist

of a length of tubing with a one-way valve
fitted, to prevent expelled air and fluid being
drawn back into the system; some kits include
a translucent container, which can be
positioned so that the air bubbles can be
more easily seen flowing from the end of the
tube.

.22 The kit is connected to the bleed screw,
~ which is then opened (see lllustration). The

user returns to the driver’s seat, depresses
the brake pedal with a smooth, steady stroke,
and slowly releases it; this is repeated until
the expelied fluid is clear of air bubbles.

23 Note that these kits simplify work so
much that it is easy to forget the master
cylinder reservoir fluid level; ensure that this is
maintained at least above the MIN level line at
all times.

2.14 Dust cap (arrowed) over bleed screw
on rear brake wheel cylinder

Bleeding -

using a pressure-bleeding kit

24 These kits are usually operated by the
reservoir of pressurised air contained in the
spare tyre. However, note that it will probably
be necessary to reduce the pressure to a
lower level than normal; refer to the
25 By connecting a pressurised, fluid-filled
container to the master cylinder reservoir,
bleeding can be carried out simply by opening
each screw in tum (in the specified sequence),
and allowing the fluid to flow out until no more
air bubbles can be seen in the expelled fluid.
26 This method has the advantage that the
large reservoir of fiuid provides an additional
safeguard against air being drawn into the
system during bleeding.

27 Pressure-bleeding Is particularly effective
when bleeding ‘difficult’ systems, or when
bleeding the compmo system at the time of
routine fluid renewal

All methods

28 When bleeding is complete, and firm
pedal feel is restored, wash off any spilt fluid,
tighten the bleed screws securely, and refit
their dust caps.

29 Check the hydraulic fluid level in the
master cylinder reservoir, and top-up if
necessary (see Weekly checks).

30 Discard any hydraulic fluid that has been
bied from the system; it will not be fit for re-use.
31 Check the feel of the brake pedal. If it feels
at all spongy, air must still be present in the

repetition of the bleeding procedure may be
due to wom master cylinder seals.

PR :

Note: Refer to the note in Section 2
conceming the dangers of hydraulic fluid.

1 if any pipe or hose is to be renewed,
minimise fluid loss by first removing the
master cylinder reservoir cap, then tightening
it down onto a plece of polythene to obtain an
airtight seal, Alternatively, flexible hoses can
be sealed, if required, using a proprietary

2.22 Bleeding front brake caliper using a
one-way valve brake bleeder kit

brake hose clamp; metal brake pipe unions
can be plugged (if 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 fiuid.

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 bracket (see illustration).
3 To unscrew the union nuts, it is preferable to
oblain a brake pipe spanner of the comect size;
these are available from most large motor
accessory shops. Failing this, a close-fitting
open-ended spanner will be required, though if
the 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 a stubbom union, but it follows that
the pipe and the damaged nuts must be
renewed on reassembly. Always ciean a union
and surrounding area 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 |f a brake pipe is to be renewed, it can be
obtained, cut to length and with the union
nuts and end flares in place, from VW dealers.
All that is then necessary is to bend it to
shape, following the line of the original, before
fitting it to the car. Alternatively, most motor
accessory shops can make up brake pipes
from kits, but this requires very careful
measurement of the original, to ensure that
the replacement is of the cormect length. The
safest answer is usually to take the original to
the shop as a pattern.

a.zmmkono:duomu
showing spring clips (A) and union nuts (B)
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4.11a Fit the lower anti-rattle spring ...

§ On refitting, do not overtighten the union
nuts. It is not necessary to exercise brute
force to obtain a sound joint.

6 Ensure that the pipes and hoses are
comectly 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 spilt
fluid, and check carefully for fluld leaks.

4 Frontbrake -
renewal hace

Warning: Renew both sets of
brake pads/shoes at the same
time - never renew the
pads/shoes on only one wheel,
as uneven braking may result. Note that
the dust created by wear of the pads may
contain asbestos, which is a health hazard.
Never blow it out with compressed air, and
do not Inhale any of it. An approved
filtering mask should be worn when
working on the brakes. DO NOT use petrol
or petroleum-based solvents to clean
brake parts; use brake cleaner or

methylated spirit only.

1 Apply the handbrake, loosen the front
wheel bolts, then jack up the front of the
vehicle and support it on axie stands. Remove
the front roadwheels.

2 Two different types of calipers and front
brake pads are fitted to Polo models. Modeis
fitted with VW type 1 calipers have separate

. 4.12a Slide the caliper into position...

4.11b ... then the upper anti-rattie spring

pad retaining/anti-rattle springs fitted at the
top and bottom of the caliper; those with the
later type 2 calipers have pads with retaining
springs riveted to the back of the pads.

VW type 1 calipers

3 Although not essential, to improve access,
remove the air deflector shield from the

caliper.

4 Using a suitable Allen key or Allen socket,
slacken and remove the two caliper mounting
bolts.

§ Lift the caliper away from the brake pads
and hub, and tie it to the suspension strut
using a suitable plece of wire. Do not allow the
caliper to hang unsupported on the fiexible
brake hose.

6 Withdraw the two brake pads from the
swivel hub and recover the two anti-rattie
springs, noting their correct fitted locations.
Note that the springs are different, and are not
interchangeable.

7 First measure the thickness of each brake
pad (including the backing plate). If either pad
is worn at any point to the specified minimum
thickness or less, all four pads must be
renewed. Also, the pads should be renewed if
any are fouled with oil or grease; there is no
satisfactory way of degreasing friction
material, once contaminated. If any of the
brake pads are wom unevenly, or are fouled
with oil or grease, trace and rectify the cause
before reassembly. New brake pad kits are
available from VW dealers.

8 If the brake pads are still serviceable,
carefully clean them using a clean, fine wire
brush or similar, paying particular attention to

4.12b omhgtmw
engage properly with the anti-rattie springs

4.11c ... followed by the inner pad

the sides and back of the metal backing. &
pads are glazed (have a shiny appearans
mayboholpfulloroughonlhesufacocf
friction material in order to restore the pa
braking effectiveness. Clean out the groos

mocalipefboaylmunth'lgbrackot.
9 Prior to fitting the pads, check that =
spacers are free to slide easily in the ¢
body bushes, and are a reasonably tight |
Brush the dust and dirt from the caliper
piston, but do not inhale it, as it is injuric
health, Inspect the dust seal around the pisis
for damage, and the piston for evidenca &
fiuid leaks, corrosion or damage. If attents
to any of these components is ne

refer to Section 8. i
10 if new brake pads are to be fitted, e
caliper piston must be pushed back into the
cylinder to make room for them. Either use &
G-clamp or similar t0ol, or use suitable place
of wood as levers. Provided that the masiee
cylinder reservoir has not been overfilled
hydraulic fiuid, there should be no spillag
but keep a careful watch on the fluid lew
while retracting the piston. If the fiuid lever
rises above the MAX level line at any time, the
surplus should be siphoned off or ejectas
through a plastic tube connected to the biead
screw (see Section 2). Note: Do not on
the fluid by mouth, ssmspotsonws.m.
syringe or an old poultry baster.

11 Fit the new anti-rattle springs to the hut
making sure they are correctly positioned. F&
the pads, ensuring that the friction material of
each pad is against the brake disc (see
fllustrations).

12 Position the caliper over the pads, and
press into position sufficiently until it s
possible to install the caliper mounthgbolb '|
(see illustrations). Note: Do not exert excess
pressure on the caliper, as this will deform the
pad springs, resulting in noisy operation of the
brakes.

13 Tighten the mounting bolts to the
specified torque setting (see illustration).

14 Where removed, refit the air deflector
shield to the caliper.

15 Depress the brake pedal repeatedly, unti
the pads are pressed into firm contact with
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4.13 Umamhnkayorsockﬂ.
tighten the caliper mounting bolts to the
specified torque

the brake disc, and normal (non-assisted)
pedal pressure is restored.

16 Repeat the above procedure on the
‘remaining front brake caliper.

17 Refit the roadwheels, then lower the
vehicle to the ground and tighten the
roadwheel bolts to the specified torque.

18 New pads will not give full braking
efficiency until they have bedded-in. Be
prepared for this, and avold hard braking as
far as possible for the first hundred miles or so
19 Check the hydraulic fluid level as
described in Weekly checks.

VW type 2 calipers

120 Although not essential, to improve
access, remove the air deflector shield from
the caliper.

21 Using a suitable Allen key or Alien socket,
slacken and remove the two caliper mounting
bolts (see illustrations).

from the brake disc

4.21a Loosen the caliper mounting bolts
using an Allen key or socket. ..

22 Lift the caliper and pads away from the
hub (see illustration). While the caliper is
removed, make sure it is supported at all
times, and that the flexible brake hose is not
strained or unduly twisted - if the caliper must
be left unattended, do not allow it to hang
unsupported on the flexible brake hose.

23 Using a flat-bladed screwdriver if
necessary, prise the pads out of their
locations in the caliper - note that the pad with
the larger friction surface is fitted to the outer
side of the caliper (see illustrations).

24 First measure the thickness of each brake
pad (including the backing plate). If either pad is
worn at any point to the specified minimum
thickness or less, all four pads must be
renewed. Also, the pads should be renewed if
any are fouled with oil or grease; there is no
satisfactory way of degreasing friction material,
once contaminated. If any of the brake pads are
womn unevenly, or are fouled with oll or grease,
trace and rectify the cause before reassembly.
25 If the brake pads are still serviceable,
carefully clean them using a clean, fine wire
brush or similar, paying particular attention to
the sides and back of the metal backing. If the
pads are glazed (have a shiny appearance) it
may be helpful to roughen the surface of the
friction material in order to restore the pads'
braking effectiveness. Clean out the grooves
in the friction material (where applicable), and
pick out any large embedded particies of dirnt
or debris. Carefully clean the pad locations in
the caliper body/mounting bracket.

26 Prior to fitting the pads, check that the
spacers are free to slide easily in the caliper
body bushes, and are a reasonably tight fit.

. . and the larger outer brake pad
from the caliper

and remove the bolts from the
caliper

421b ...

Brush the dust and dirt from the caliper and
piston, but do not inhale it, as it is injurious to
health. Inspect the dust seal around the piston
for damage, and the piston for evidence of
fluid leaks, corrosion or damage. If attention
to any of these components is necessary,
refer to Section 8.

27 if new brake pads are to be fitted, the
caliper piston must be pushed back into the
cylinder to make room for them. 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,
but keep a careful watch on the fluid level
while retracting the piston. If the fluid level
rises above the MAX level line at any time, the
surplus should be siphoned off or ejected
through a plastic tube connected to the bleed
screw (see Section 2). Note: Do not syphon
the fluid by mouth, as it is poisonous; use a
syringe or an old poultry baster.

28 Press the pads into their locations in the
caliper. The inner pad can be pressed in
sideways, but the outer pad must be pressed
in downwards, as shown (see illustration).

29 Position the caliper and pads over the
disc, and press into position sufficlently until it
is possible to install caliper mounting bolts.
Tighten the mounting bolts to the specified
torque setling.

30 Where removed, refit the air deflector
shield to the caliper.

31 Depress the brake pedal repeatedly, until
the pads are pressed into firm contact with the
brake disc, and normal (non-assisted) pedal
pressure is restored,

4.28 erbrakepadsprmgcﬁplsm
easily engaged in the caliper by pressing in
downwards
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o | :

5.6 Self-adjusting mechanism spring may

be attached as shown (arrowed) on some
modeis

32 Repeat the above procedure on the
remaining front brake caliper.

33 Refit the roadwheels, then lower the
vehicle to the ground and tighten the
roadwheel boits to the specified torque.

34 New pads will not 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 or so
after pad renewal.

35 Check the hydraulic fluid level as

described in Weekly checks.
\

5 Rear brake shoes -

renewal
N
Note: Refer to the waming at the start of
Section 4 before starting work.

1 Remove the brake drum (see Section 7).

5.8 Unhook the shoes from the lower pivot
point, and remove the lower return spring

5.9a Free the shoes from the wheel
cylinder. Note elastic band (arrowed) used
to retain pistons . ..

§.7a Using pliers, remove the spring

2 Working carefully, and taking the necessary
precautions, remove all traces of brake dust
from the brake drum, backplate and shoes.

3 Measure the thickness of the friction
material of each brake shoe at several points;
if either shoe is worn at any point to the
specified minimum thickness or less, all four
shoes must be renewed as a set. The shoes
should also be renewed if any are fouled with
oil or grease; there is no way of degreasing
friction material, once contaminated.

4 If any of the brake shoes are wom unevenly,
or fouled with oil or grease, trace and rectify
the cause before reassembly.

5 To renew the brake shoes, continue as
follows. If all is well, refit the brake drum as
described in Section 7.

6 Note the position of the brake shoes and
springs, and mark the webs of the shoes, if
necessary, to aid refitting. Note: One of the
project vehicles seen in the workshop had a
slightly different self-adjusting spring
arrangement fitted - this should be noted
when following the accompanying illustrations
in this Section (see illustration).

7 Using a pair of pliers, remove the shoe
retainer spring cups by depressing and
tuming them through 90°. With the cups
removed, lift off the springs and withdraw the
retainer pins (see illustrations).

8 Ease the shoes out one at a time from the
lower pivot point, to release the tension of the
return spring, then disconnect the lower returmn
spring from both shoes (see illustration).

9 Ease the upper end of both shoes out from
their wheel cylinder locations, taking care not

5.9b ... then detach the handbrake cable
and remove the shoe assembly

T

o,

5.7¢ ...and withdraw the retainer pin
from the rear of the backplate

to damage the wheel cylinder seals, and
disconnect the handbrake cable from the
trailing shoe. The brake shoe assembly can
then be manoeuvred out of position and away
from the backplate. Do not depress the brake
pedal until the brakes are reassembled; wrap
a strong elastic band around the whesl
cylinder pistons to retain them (see
illustrations).
10 Make a note of the correct fitted positions
of all components (refer to the Note in
paragraph 6, and to illustration 5.6), thes
unhook the upper return spring, an:l-
disengage the wedge key spring (ue
illustration). _
11 Unhook the tensioning spring, and
remove the pushrod from the trailing shoe,
together with the wedge key.
12 Examine all components for signs of wear
or damage, and renew as necessary. All returmn
springs should be renewed, regardiess of ther

5.10 Prior to dismantling, note the correct
fitted location of the shoe components
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= hwmsprhgmom
~ trailing shoe . .

s -

al of the shoes complete with
preferred, unless the necessary
Back the rubber protective caps, and

eel cylinder for fluid leaks or
jage; check that both cylinder
'l’no to move easily. Refer to

nocossary for information on

btﬁtegmasotottmcmtac‘t
mionhgapmglnlommirng
the pushrod with the opposite
g, and pivot the pushrod into
the tralling shoe (see

dge key between the trailing

dition. Although linings are
ately (without shoes) from VW

ipment are available to fit new

5.18 smmewodgekoyhtopoﬂﬁon.
Ensure raised dot (arrowed) is facing away
from the shoe

5.17a Locate the leading shoe in the

5.18b Mmommdwlﬂ\
mooppooﬂoondoimspmg

shoe and pushrod, making sure it is fitted the
correct way around (see illustration).

17 Locate the handbrake lever on the leading
shoe in the pushrod, and fit the upper return
spring using a pair of pliers (see illustrations).
18 Fit the spring to the wedge key, and hook
it onto the trailing shoe (see illustration).

19 Prior to installation, clean the backplate,
and apply a thin smear of high-temperature
brake grease or anti-seize compound to all
those surfaces of 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.

20 Remove the elastic band fitted to the wheel
cylinder, and offer up the shoe assembly.

21 Connect the handbrake cable to the
handbrake lever, and locate the top of the
shoes in the wheel cylinder piston slots.

22 Fit the lower return spring to the shoes,
then lever the bottom of the shoes onto the
bottom anchor.

23 Tap the shoes to centralise them with the
backplate, then refit the shoe retainer pins
and springs, and secure them in position with
the spring cups.

24 Refit the brake drum as described in
Section 7.

25 Repeat the above procedure on the
remaining rear brake.

26 Once both sets of rear shoes have been
renewed, adjust the lining-to-drum clearance

by repeatedly depressing e Drike pedd urth
normally (non-assisted) pedal pressure retumns.
27 Check and, if necessary, adjust the

handbrake as described in Section 14.

&17!: andhookﬁnupporumawhg
mhmmmw
(arrowed)

5.15¢ ... and pivot the strut into position
on the shoe

28 On completion, check the hydraulic fluid
level as described in Weekly chocks.

20 New shoes will not 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 or so
after shoe renewal.

6 Front brake disc -
inspection, removal
and rofitt

Note: Before starting work, refer to the note at
the beginning of Section 4 concerning the
dangers of asbestos dust.

Inspection

Note: If either disc requires renewal, BOTH
should be renewed at the same time, to
ensure even and consistent braking. New
brake pads should also be fitted.

1 Apply the handbrake, loosen the front
wheel bolts, then jack up the front of the car
and support it on axle stands. Remove the
appropriate front roadwheel.

2 Slowly rotate the brake disc so that the full
area of both sides can be checked; remove the
brake pads if better access Is required to the
inboard surface. Light scoring is normal in the
area swept by the brake pads, but if heavy
scoring or cracks are found, the disc must be
renewed.

3 NS NOMME o TN A Tp B Tus, Eh ovase
dust around the disc’s perimeter; this can be
scraped off if required. If, however, a lip has
formed due to excessive wear of the brake

5.18 Fit the spring to the wedge key, and
hook it onto the trailing shoe
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6.3 Measuring brake disc thickness with a
micrometer

pad swep! area, then the disc's thickness
must be measured using a micrometer (see
illustration). Take measurements at several
places around the disc, at the inside and
outside of the pad swept area: if the disc has
wom at any point to the specified minimum
thickness or less, the disc must be renewed.

4 If the disc is thought to be warped, it can be
checked for run-out. Either use a dial gauge
mounted on any convenient fixed point, while
the disc is slowly rotated, or use feeler blades to
measure (at several points all around the disc)
the clearance between the disc and a fixed
point, such as the caliper mounting bracket. If
the measurements obtained are at the specified
maximum or beyond, the disc is excessively
warped, and must be renewed; however, it is
worth checking first that the hub bearing is in
good condition (Chapters 1 and/or 10). if the
run-out is excessive, the disc must be renewed.
5§ Check the disc for cracks, especially

7.2 Lever out the cap from the centre of
the brake drum

around the wheel bolt holes, and any other
wear or damage, and renew if necessary.
Removal

6 On models with VW type 1 calipers, remove
the brake pads as described in Section 4.

7 On models with VW type 2 calipers, unbolt
the caliper as described in Section 4, and
remove it with the pads. Tie the caliper up to
the front suspension coil spring using a piece
of wire or string, so that the flexible brake
hose is not twisted or strained.

8 Use chalk or paint to mark the relationship
of the disc to the hub, then remove the screw
securing the brake disc to the hub, and
remove the disc (see illustrations). If it is
tight, tap its rear face with a hide or plastic
maliet.

Refitting

9 Refitting is the reverse of the removal

procedure, noting the following points:

a) Ensure that the mating surfaces of the
disc and hub are clean and flat.

b) Align (if applicable) the marks made on
removal, and securely tighten the disc

c) If a new disc has been filted, use a
suitable solvent to wipe any preservative
coating from the disc, before refitting the

caliper.

d) On models with type 2 brake calipers,
slide the caliper into position over the
disc, making sure the pads pass either
side of the disc. Tighten the caliper
mounting bolls (o the specified torque

the hub

©) On modeis with type 1 brake calipers,
the pads as described in Section 4,

f) Refit the roadwheel, then lower the
vdﬂdetothegrwndandﬂghmﬂn

Note: Before starting work, refer to the note
the beginning of Section 4 concerning
dangers of asbestos dust.

Removal

1 Chock the front wheels and engage 1%
gear (or P). Loosen the rear wheel bolts, t
jack up the rear of the vehicle and suppos |
on axle stands. Remove the appropriate n
wheel.
2 Using a hammer and a large flat-blades
screwdriver, carefully tap and prise the cag
out of the centre of the brake drum {si
illustration). Discard the cap if it is disfigu
during removal. l
3 Extract the split pin from the hub nut, aa
remove the locking ring (see illustration}
Discard the spilit pin; a new one must be u

73 Rommthoapmandlocldm .
cap...

74a . meﬂamm
andmnovothetoomm
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5 It should now be possible to withdraw the
brake drum assembly from the stub axle by
hand (see lllustration). It may be difficult to
remove the drum, due to the tightness of the
hub bearing on the stub axle, or due to the

brake shoes binding on the inner
circumference of the drum. If the bearing is

tight, tap the periphery of the drum using a
hide or plastic mallet, or use a universal puller,
sacured to the drum with the wheel bolts, t>
pull it off. If the brake shoes are binding, first

‘check that the handbrake is fully released,

.~ then continue as follows.

6 Referring to Section 14, fully slacken the

handbrake adjustment, to obtain maximum
free play in the cable.

7 Insert a screwdriver through one of the
wheel bolt holes in the brake drum, and lever
up the wedge key in order to aliow the brake

shoes to retract fully - see Section 5. The
brake drum can now be withdrawn (see
illustrations).

Inspection

Note: /f either drum requires renewal, BOTH
should be renewed at the same time, to
ensure even and consistent braking. New
brake shoes should also be fitted.

8 Working carefully, remove all traces of
brake dust from the drum, but avoid inhaling
the dust, as it is injurious to heaith.

9 Clean the outside of the drum, and check it
for obvious signs of wear or damage, such as
cracks around the roadwheel bolt holes;
renew the drum if necessary,

10 Examine carefully the inside of the drum.
Light scoring of the friction surface is normal,
but if heavy scoring is found, the drum must
be renewed. It 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
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 wear,
then the drum must be renewed.

11 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

7.7a Release the brake shoes by inserting
a screwdriver through the drum hole . . .

ovality. Provided that it does not enlarge 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 a consistent internal diameter on
both sides.

12 On models with ABS, take the opportunity
to inspect the reluctor ring for the wheel
sensor, which is pressed into the drum.
Examine the ring for signs of damage such as
chipped or missing teeth, and renew as
necessary,

Refitting

13 If a new brake drum is to be installed, use
a suitable solvent to remove any preservative
coating that may have been applied to its
interior. If necessary, install the bearing races,
inner bearing and oll seal as described Iin
Chapter 10, and thoroughly grease the outer
bearing

14 Prior to refitting, fully retract the brakes
shoes by lifting up the wedge key.

15 Apply a smear of grease to the drum oil
seal, and carefully slide the assembly onto the
stub axle.

16 Fit the outer bearing and toothed
thrustwasher, ensuring its tooth is correctly
engaged in the axle slot.

17 Refit the hub nut, tightening it to the point
where it just contacts the washer whilst
rotating the brake drum to settle the hub
bearings in position. Gradually slacken the
hub nut until the position is found where it is
just possible to move the toothed washer
from side-to-side using a screwdriver. Note:
Only a small amount of force should be
needed to move the washer. When the hub
nut is correctly positioned, refit the locking
cap and secure the nut in position with a new
split pin.

18 Fit the cap to the centre of the brake
drum, driving it fully into position.

19 Depress the footbrake several times to
operate the seif-adjusting mechanism.

20 Repeat the above procedure on the
remaining rear brake assembly (where
necessary), then check and, if necessary,
adjust the handbrake cable (see Section 14).

21 On completion, refit the roadwheei(s)
then lower the vehicle to the ground an¢
tighten the wheel bolts to the specifiec
torque.

8 Front brake caliper -
rmmvalmhaulmdmﬂm

Note: Before starting work, refer to the note a
the beginning of Section 2 concerning thi
dangers of hydraulic fluid, and to the waming
at the beginning of Section 4 concermning th
dangers of asbestos dust.

Removal

1 Apply the handbrake, loosen the fron
wheel boits, then jack up the front of thi
vehicle and support it on axie stands. Remow
the appropriate roadwheel.

2 Minimise fluid loss by first removing th
master cylinder reservoir cap, and the:
tightening it down onto a plece of polythene
to obtain an airtight seal. Alternatively, use i
brake hose clamp, a G-clamp or a similar toc
to clamp the flexible hose.

3 Clean the area around the union, the:
loosen the brake hose union nut.

4 Remove the brake pads as described i
Section 4.

5 Unscrew the caliper from the end of th
brake hose, and remove it from the vehicle.

Overhaul

6 With the caliper on the bench, wipe away a
traces of dust and dirt, but avoid inhaling thy
dust, as it Is injurious to heaith.

7 Withdraw the partially-ejected piston fron
the caliper body, and remove the dust seal.

If the m cannot be
HAYNES :
byhunkmbo

'gomntod by a foot pump. As the
'phtonbmmd,tahmnmmt
and caliper.
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8.8 Extracting the piston seal - take care
not to scratch the surface of the bore

8 Using a small screwdriver, extract the
piston hydraulic seal, taking great care not to
damage the caliper bore (see lllustration).
9 Thoroughly clean all components, using only
methylated spirit, isopropyl alcohol or clean
hydraulic fluid as a cleaning medium. Never
use mineral-based solvents such as petrol or
paraffin, as they will attack the hydraulic
system’s rubber components. Dry the
components immediately, using compressed
air or a clean, lint-free cloth. Use compressed
air to blow clear the fluid passages.
10 Withdraw the spacers from the caliper
body bushes.
11 Check all components, and renew any
that are wom or damaged. Check particularly
the cylinder bore and piston; these should be
renewed (note that this means the renewal of
the complete body assembly) if they are
scratched, worn or corroded in any way.
Similarly check the condition of the
spacers/guide pins and their bushes/bores (as
applicable); both spacers/pins should be
and (when cleaned) a reasonably
tight sliding fit in their bores. If there is any
doubt about the condition of any component,
renew it.
12 If the assembly is fit for further use, obtain
the appropriate repair kit; the components are
available from VW dealers in various
combinations.
13 Renew all rubber seals, dust covers and
caps disturbed on dismantling as a matter of
course; these should never be re-used.
14 On reassembly, ensure that all
components are clean and dry.
15 Soak the piston and the new piston (fiuid)
seal in clean hydraulic fluid. Smear clean fluid
on the cylinder bore surface.
16 Fit the new piston (fluid) seal, using only
your fingers (no toois) to manipulate it into the
cylinder bore groove. Fit the new dust seal to
the piston, and refit the piston to the cylinder
bore using a twisting motion; ensure that the
piston enters squarely into the bore. Press the
piston fully into the bore, then press the dust
seal into the caliper body.
17 Apply the grease supplied in the repair kit
(or a copper-based high-temperature brake
grease or anti-seize compound) to the
spacers, and insert them into their bushes.

Refitting

18 Screw the caliper fully onto the flexible
hose union,

19 Refit the brake pads (see Section 4).

20 Securely tighten the brake pipe union nut.
21 Remove the brake hose clamp or
polythene, as applicable, and bleed the
hydraulic system as described in Section 2.
Note that, providing the precautions
described were taken to minimise brake fluid
loss, it should only be necessary to bleed the
relevant front brake.

22 Refit the roadwheel, then lower the
vehicle to the ground and tighten the
roadwheel boits to the specified torque.

ek

Note: Before starting work, refer to the note at
the beginning of Section 2 concerning the
dangers of hydraulic fluid, and to the waming
at the beginning of Section 4 conceming the
dangers of asbestos dust.

Removal

1 Remove the brake drum (see Section 7).
2 Using pliers, carefully unhook the upper
brake shoe retum spring, and remove it from
both brake shoes. Pull the upper ends of the
shoes away from the wheel cylinder to
them from the pistons.
3 Minimise fluid loss by first removing the
master cylinder reservoir cap, and then
tightening it down onto a piece of polythene,
to obtain an airtight seal. Alternatively, use a
brake hose clamp, a G-clamp or a similar tool
to clamp the flexible hose at the nearest
convenient point to the wheel cylinder.
4 Wipe away all traces of dirt around the
brake pipe union at the rear of the wheel
cylinder, and unscrew the union nut. Carefully
ease the pipe out of the wheel cylinder, and
plug or tape over its end to prevent dirt entry.
Wipe off any spilt immediately.
§ Unscrew the two wheel cylinder retaining
bolts from the rear of the backplate, and
remove the cylinder, taking great care not to
allow surplus hydraulic fluid to contaminate
the brake shoe linings. Later models may be
fitted with an aluminium wheel cylinder, which
only has one retaining bolt.

Overhaul

6 Brush the dirt and dust from the wheel
cylinder, but take care not to inhale it.

7 Pull the rubber dust seals from the ends of
the cylinder body.

8 The pistons will normally be ejected by the
pressure of the coil spring, but if they are not,
tap the end of the cylinder body on a piece of
wood, or apply low air pressure - eg, from a
foot pump - to the hydraulic fluid union hole to
eject the pistons from their bores.

9 Inspect the surfaces of the pistons and their
bores in the cylinder body for scoring, or

evidence of metal-to-metal contact. If evident.
renew the complete wheel cylinder 4l
The later aluminium wheel cylinder may be
fitted as a direct replacement for the earlier
cylinder, if wished - VW state that it &
permissible to mix the two types. |
10 If the pistons and bores are in good
condition, obtain a repair kit, which ﬂ
contain all the necessary renewable items.
11 Remove the seals from the pistons, G
their correct fitted orientation. Lubricate the
them onto the pistons with their 3
diameters innermost.

12 Dip the pistons in clean brake fluid,
fit the spring to the cylinder.

13 Insert the pistons into the cylinder
using a twisting motion.

14 Fit the dust seals, and check that
pistons can move freely in their bores.

Refitting

15 Ensure that the backplate and whesl
cylinder mating surfaces are clean, thes
spread the brake shoes and manoeuvre the
wheel cylinder into position. !
16 Engage the brake pipe, and screw in
union nut two or three tums to ensure that the
thread has started.

17 Insert the two wheel cylinder retaining
bolts (or the single bolt), and tighten to the
specified torque. Now fully tighten the braks
pipe union nut.
18 Remove the clamp from the flexible -3
hose, or the polythene from the master
cylinder reservoir (as applicable). !
19 Ensure that the brake shoes are correctly
located in the cylinder pistons, then refit the
brake shoe upper return spring, using &
screwdriver to stretch the spring into position.
20 Refit the brake drum (see Section 7).
21 Bleed the brake hydraulic system as
described in Section 2. Providing suitable
precautions were taken to minimise loss of
fiuid, it should only be necessary to bleed the
relevant rear brake, "

1. e N oY =3 ) ] ¥
0 Famoval vethau an reft

Note: Before starting work, refer to the
waming at the beginning of Section 2
concerning the dangers of hydraulic fluid.

Removal

1 Disconnect the battery negative terminal.
Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the battery.
Refer to your VW dealer if in doubt.

2 To improve access to the master cylinder.
remove the air cleaner and air inlet trunking
(petrol models) or the air inlet trunking and
inlet manifold pipe cover (diesel modeis) as
described in the relevant Part of Chapter 4.
3 Remove the brake fiuid reservoir cap, and
syphon the hydraulic fiuid from the reservoir.
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~ Note: Do not syphon the fluid by mouth, as it
s poisonous; use a syringe or an old poultry
baster. Alternatively, open any convenient
bleed screw in the system, and gently pump
~ the brake pedal to expel the fiuid through a
plastic tube connected to the screw (see
- Section 2). Disconnect the wiring plug from
the brake fluid level sender unit.

4 Wipe ciean the area around the brake pipe
unions on the side of the master cylinder, and
place absorbent rags beneath the pipe unions
1o 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 master cylinder orifices, to minimise
the loss of brake fluid, and to prevent the
entry of dirt into the system. Wash off any spiit
fluid immediately with cold water.

5 Slacken and remove the two nuts (and
washers, where applicable) securing the
master cyfinder to the vacuum servo unit, then
withdraw the unit from the engine
compartment. Remove the O-ring from the
rear of the master cylinder, and discard it (see
Hlustration).

Overhaul

8 If the master cylinder is faulty, it must be
- renewed. Repair kits are not available from
VW dealer, so the cylinder must be treated as
& sealed unit.

7 The only items which can be renewed are
 the mounting seals for the fluid reservoir; if
these show signs of deterioration, pull off the

reservoir and remove the old seals. Lubricate
the new seals with clean brake fluid, and
press them into the master cylinder ports.
Ease the fluid reservoir into position, and push
it fully home.

Refitting

8 Remove all traces of dirt from the master
cylinder and servo unit mating surfaces, and
fit a new O-ring to the groove on the master
cylinder body.

9 Fit the master cylinder to the servo unit,
ensuring that the servo unit pushrod enters the
master cylinder bore centrally. Refit the master
cylinder mounting nuts (and washers, where
fitted) and tighten them to the specified torque.
10 Wipe clean the brake pipe unions, then
refit them to the master cylinder ports and
tighten them securely.

11 Refill the master cylinder reservoir with
new fluid, and bleed the complete hydraulic
system as described in Section 2,

1 B n,,,"m'wﬁﬂm §

Removal

1 Disconnect the battery negative terminal.
Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the baltery.
Refer to your VW dealer if in doubt.

components
1 Vacuum servo
2 Mounting nut
3 Fluid reservoir cap
4 Fluid level sender
unit

10.5 Brake master cylinder and vacuum servo

2 Refer to Chapter 11 and remove the driver’s
side glovebox.

3 The pedal cluster must be removed
complete, in order to allow sufficient room for
the brake pedal to be removed.

4 Remove the stop-light switch (Section 18).
5 Unhook the clutch and accelerator cables
from their respective pedals.

6 It is now necessary to release the brake
pedal from the ball on the vacuum servo
pushrod. To do this, reach up behind the
pedal and carefully expand the pedal retaining
clip lugs until the pedal can be gently pulled
off the servo unit pushrod ball.

7 Drill out the two shear-bolts used to secure
the base of the steering column to the pedal
bracket.

8 Unscrew and remove the pedal bracket
mounting bolts, and remove the assembly
from the car.

9 Unscrew the nut on the right-hand end of
the pedal pivot shaft, and pull the shaft out.
Remove the brake pedal.

10 Carefully clean all components, and
renew any that are worn or damaged.

Refitting

11 Refitting is a reversal of removal, noting

the following points:

a) Prior to refitting, apply a smear of muiti-
purpose grease fo the pivot shaft and
pedal bearing surfaces.

b) Fit new shear-bolts and tighten them untif
their heads break off,

¢) Press the brake pedal onto the servo
pushrod ball, ensuring that it locates
correctly.

d) Refit the stop-light switch as described in
Section 18.

12 Vacuum servo unit -

Testing

1 To test the operation of the servo unit,
depress the footbrake several times to
exhaust the vacuum, then start the engine
whiist keeping the pedal firmly depressed. As
the engine starts, there should be a noticeable
‘give’ in the brake pedal as the vacuum builds
up. Allow the engine to run for at least two
minutes, then switch it off. If the brake pedal
is now depressed, it should feel normal, but
further applications should result in the pedal
feeling firmer, with the pedal stroke
decreasing with each application.

2 If the servo does not operate as described,
first inspect the servo unit check valve as
described in Section 13. On diesel models,
also check the operation of the vacuum pump
as described in Section 22.

3 if the servo unit still fails to operate
satisfactorily, the fault lies within the unit itself.
Repairs to the unit are not possible - if faulty,
the servo unit must be renewed.
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14.4a Pull up the handbrake lever trim. ..

Removal

Note: On left-hand drive models equipped
with ABS, it is not possible to remove the
vacuum servo unit without first removing the
hydraulic unit (see Section 20). Therefore,
servo unit removal and refitting should be
entrusted to a VW dealer.

4 Remove the master cylinder (Section 10).

5 Carefully ease the vacuum hose out from
the servo unit sealing grommet,

6 From inside the vehicle, remove the stop-
light switch as described in Section 18.

7 Undo the four retaining nuts securing the
servo unit to the pedal mounting bracket, then
return to the engine compartment and
manoeuvre the servo unit out of position,
noting the gasket which is fitted to the rear of
the unit. As the servo is withdrawn, it will be
necessary to release its pushrod ball from the
brake pedal spring clip (see paragraph 6 of
Section 11).

Refitting

8 Check the servo unit vacuum hose sealing
grommet for signs of damage or deterioration,
and renew if necessary.

9 Fit a new gasket to the rear of the servo
unit, and reposition the unit in the engine

t.

10 From inside the vehicle, ensure that the
servo unit pushrod is comrectly engaged with
the brake pedal, and clip the pedal onto the
pushrod ball. Check the pedal is securely
retained, then refit the servo unit mounting
nuts and tighten them to the specified torque.
11 Carefully ease the vacuum hose back into

14.5 Adjusting the handbrake cables

14.4b ... for access to the cable adjuster
nuts (A) and locknuts (B)

position in the servo, taking great care not to
displace the sealing grommet.

12 Refit the master cylinder as described in
Section 10 of this Chapter.

13 Refit the stop-light switch (Section 18).

14 On completion, start the engine and
check for air leaks at the vacuum hose-to-
sarvo unit connection; check the operation of

the braking system.
s

1 The check valve is in the vacuum hose from
the inlet manifold to the brake servo. If the
valve is to be renewed, the complete

13 Vacuum servo uﬁtdn:kﬂ
refitting

2 Ease the vacuum hose out of the servo unit,
taking care not to displace the grommet.
3 Note the routing of the hose, then slacken
the retaining clip and disconnect the opposite
end of the hose assembly from the
manifold/pump and remove it from the car.

Testing

4 Examine the check valve and vacuum hose
for signs of damage, and renew if necessary.
5 The valve may be tested by blowing
through it in both directions. Air should filow
through the valve in one direction only - when
blown through from the servo unit end of the
valve. Renew the valve if this is not the case,
6 Examine the servo unit rubber sealing
grommet for signs of damage or deterioration,
and renew as necessary.

Refitting

7 Ensure that the sealing grommet is
correctly fitted to the servo unit.

8 Ease the hose union into position in the
servo, taking great care not to displace or
damage the grommet.

9 Ensure that the hose is correctly routed,
and connect it to the inlet manifold/pump,
tightening its retaining clip securely.

10 On completion, start the engine and
check the check valve-to-servo unit
connection for signs of air leaks.

1 To check the handbrake adjustment, firs®
apply the footbrake firmly several times
establish correct shoe-to-drum clearance.
then apply and release the handbrake severs
times.

2 Applying normal moderate pressure, pul
the handbrake lever to the fully-appies
position, counting the number of clicks
emitted from the handbrake ratches
mechanism. If adjustment is correct, thess
should be approximately 4 to 7 clicks befors
the handbrake is fully applied. If this is not he
case, adjust as follows.

3 Chock the front wheels, then jack up the ress
of the vehicle and support it on axle stands.
4 Release the handbrake, then pull up the
trim from the rear of the handbrake lever for
access to the handbrake cable adjuster nuss
(see illustrations).

§ With the handbrake set on the 4th notch of
the ratchet mechanism, slacken the locknuts
and rotate the adjusting nuts equally until & &
difficult to turn both rear wheels/drums (see
illustration). Once this is so, release the hand-
brake lever, and check that the wheels/hubs
rotate freely. Check the adjustment by applying
the handbrake fully, counting the clicks from the
handbrake ratchet and, if necessary, re-adjust.

6 Once adjusiment is correct, hold the
adjusting nuts and securely tighten the
locknuts, Refit the handbrake lever trim.

15 Handbrake lever and
g light switch -
and refitting

Handbrake lever

Removal

1 Pull up the trim piece from the base of the
handbrake lever, and remove it upwards over
the lever. If required, the handle/lever trim can
be removed by depressing the locking g
with a small screwdriver and pulling the trim
forwards off the lever.

2 Referring to Section 14 if necessary.
remove both the handbrake cable locknuts
and adjusting nuts, and detach the cables
from the compensator plate.

3 Disconnect the wiring connector from the
waming light switch, then undo the retaining
nuts and remove the lever from the vehicle,

Refitting

4 Refitting is a reversal of the removal. Adjust
the handbrake as described in Section 14.
Warning light switch

Removal

5 Pull up the trim piece from the base of the
handbrake lever, and remove it upwards over
the lever.
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6 Pull the handbrake lever up as far as

possible.

7 The switch has a plastic peg moulded into
it, which locates through a small hole in the
base of the handbrake lever. Press out the
peg, and disconnect the wiring plug from the
switch (see lllustrations).

Refitting
8 Refitting is a reversal of removal.

16 Handbrake cables -

V(i

Removal

1 The handbrake cable consists of two
sections, a right- and a left-hand section,
which are linked to the lever by a
compensator plate. Each section can be
removed individually.

2 Lift up the trim at the base of the handbrake
lever to gain access to the cables. Referring to
Section 14 if necessary, slacken the relevant
handbrake locknut and adjusting nut to obtain
maximum free play in the cable, and
disengage the inner cable from the handbrake
compensator plate.

3 Chock the front wheels, then loosen the
relevant rear wheel bolts. Jack up the rear of
the car and support it on axle stands.

4 From the vehicle underbody, free the front
end of the outer cable from the body, and
withdraw the cable from its support guide.

5 Working back along the length of the cable,
noting its comect routing, and free it from all
the relevant retaining clips (see illustration),
6 Remove the rear brake shoes from the
relevant side as described in Section 5. Using
a hammer and pin punch, carefully tap the
outer cable out from the brake backplate,
release it from the backpiate cable guide, and
remove it from underneath the vehicle.

Refitting

7 Refitting is a reversal of the removal
procedure. Where the cable is clipped to the
rear trailing arm, note that genuine VW cables
have an indentation in the cable outer, which
must lie in the centre of the retaining clip

when fitted. On completion, adjust the

handbrake as described in Section 14,

17 Rear brake pressure- .
regulating valve - §

Note: Before starting work, refer to the
warning at the beginning of Section 2
concerning the dangers of hydraulic fluid.
Removal

Note: Models with ABS are not fitted with a
rear brake pressure-regulating valve; the
function is automatically controlled by the
ABS unit.

15.7a Release the handbrake warning light
switch from the base of the lever...

1 The rear brake pressure-regulating valve is
of the load-dependent-type; the valve is
mounted in front of the rear axie, attached to
the axle by a spring (see illustration). As the
load being carried by the vehicle is altered,
the suspension moves in relation to the
vehicle body, altering the tension in the
spring. The spring then adjusts the pressure-
regulating valve lever so that the correct
pressure is applied to the rear brakes to suit
the load being carried.

2 Minimise fluid loss by first removing the
master cylinder reservoir cap, and then
tightening it down onto a piece of polythene
to obtain an airtight seal.

3 Chock the front wheels, then jack up the
rear of the car and support it on axle stands.
4 Slacken and remove the nut and bolt
securing the valve spring to the axle.

5§ Wipe clean the area around the brake pipe
unions on the valve, and place rags beneath
the pipe unions to catch any surplus fluid.
Make identification marks on the brake pipes;
these marks can then be used on refitting to
ensure each pipe is correctly reconnected.

6 Slacken the union nuts and disconnect the
brake pipes from the valve. Piug or tape over
the pipe ends and vaive orifices, to minimise
the loss of brake fluid and to prevent the entry
of dirt into the system. Wash off any spiit fluid
immediately with cold water.

7 Using a suitable Allen key or Allen socket,
undo the regulating valve-to-mounting
bracket bolts, and remove the pressure-
regulating valve and spring from below the
car,

16.5 Handbrake cable securing clip on
rear suspension arm

15.7b ... and disconnect the wiring plug

Refitting

8 Refitting is the reverse of the removal

procedure, noting the following points:

a) If a new valve is being fitted, set the
spring adjustment bolt to the same
position as the one on the oid vaive, and
tighten it securely.

b) Ensure that the brake pipes are correctly
connected to the valve, and that their
union nuts are securely lightened.

¢) Coat the ends of the spring with grease
prior to installation.

d) Tighten the fixings to the specified torque.

@) Bleed the braking system (see Section 2).

) On completion, take the vehicle to a VW
dealer to have the valve operation
checked and if necessary adjusted.

 emova andreting

Removal

1 The stop-light switch is located on the
pedal bracket below the facia.

2 Referring to Chapter 11, remove the driver's
side i

3 Reach up behind the facia and disconnect
the wiring connector from the switch (see

illustration).
4 Twist the switch through 90° clockwise and
release it from the mounting bracket (see
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18.3 Disconnect the stop-light switch
wiring plug ...

Refitting

5 Prior to installation, fully extend the stop-
light switch plunger.

6 Fully depress and hold the brake pedal,
then manoeuvre the switch into position.
Secure the switch in position it by twisting it
through 90° anti-clockwise, and release the
brake pedal.

7 Reconnect the wiring connector, and check
the operation of the stop-lights. The stop-
lights should illuminate after the brake pedal
has travelied about 5 mm. If the switch is not
functioning correctly, it is faulty and must be
renewed; no adjustment is possible.

8 On completion, refit the driver's side
glovebox as described in Chapter 11.

19 Anti-lock braking system
(ABS) - general information

ABS is available as an option on most of the
models covered in this manual. The system
comprises a hydraulic block (which contains
the hydraulic solenoid valves and
accumulators), the electrically-driven return
pump, and four roadwheel sensors (one fitted
to each wheel), and the electronic control unit
(ECU). The purpose of the system is to
prevent the wheel(s) locking during heavy
braking. This is achieved by automatic release
of the brake on the relevant wheel, foliowed
by re-application of the brake.

20.5 ABS front wheel sensor wiring plug
(1) and retaining bolt (2)

184 ... then twist the switch body 90°
clockwise and remove it from the brake
pedal

The solenoids are controlled by the ECU,
which itself receives signals from the four
wheel sensors (one fitted on each hub), which
monitor the speed of rotation of each wheel.
By comparing these signals, the ECU can
determine the speed at which the car is
travelling. It can then use this speed to
determine when a wheel is decelerating at an
abnormal rate, compared to the speed of the
car, and therefore predicts when a wheel is
about to lock. During normal operation, the
system functions in the same way as a non-
ABS braking system.

if the ECU senses that a wheel is about to
lock, it operates the relevant solenoid valve in
the modulator block, which then isolates the
brake caliper on the wheel which is about to
lock from the master cylinder, effectively
sealing-in the hydraulic pressure.

If the speed of rotation of the wheel
continues to decrease at an abnormal rate,
the ECU switches on the electrically-driven
retum pump, which pumps the hydraulic fluid
back into the master cylinder, releasing
pressure on that brake so that the brake is
released. Once the speed of rotation of the
wheel retumns to an acceptable rate, the pump
stops; the solenold valve opens, allowing the
hydraulic master cylinder pressure to retum to
the brake, which then re-applies the brake.
This cycle can be carried out at up to 10 times
a second.

The action of the solenoid valves and retum
pump creates pulses in the hydraulic circuit.
When the ABS system is functioning, these
pulses can be felt through the brake pedal.

The operation of the ABS system is entirely
dependent on electrical signals. To prevent the
system responding to any inaccurate signals,
a built-in safety circuit monitors all signals
received by the ECU. If an inaccurate signal or
low battery voltage is detected, the ABS
system is automatically shut down, and the
warning light on the instrument panel is
illuminated, to inform the driver that the ABS
system is not operational. Normal braking
should still be available, however.

If a fault does develop in the ABS system,
the car must be taken to a VW dealer for fault
diagnosis and repair.

ﬁ_mmbmkmmn _-1-
removal and refitting

Hydraulic unit

1 Removal and refitting of the hydraulic uss
should be entrusted to a VW dealer. Graa®
care has to be taken not to allow any fiuid &
escape from the unit as the pipes am
disconnected. If the fluid is allowed to escape.
air can enter the unit, causing air locks wihic
cause the hydraulic unit to malfunction.

Electronic control unit (ECU)

2 The anti-lock braking system ECU
secured to the hydraulic unit, and can only be
separated from it once the pair have be
removed as an assembly. This task should be
entrusted to a VW dealer.

Front wheel sensor
Removal

bolts. Jack up the front of the car and
on axle stands. Remove the appropria
roadwheel.

4 Trace the wiring back from the sensor &
the connector, freeing it from any retainis
clips, and disconnect it from the main loom.
5 Slacken and remove the bolt securing the
sensor to the swivel hub (see illustratior
and remove the sensor and lead asse

from the car.
Refitting

6 Prior to refitting, apply a thin coat of
multi-purpose grease to the sensor m
and to the sensor’'s location in the swive
hub (VW recommend the use of lubrica |
paste G 000 650 - available from your
dealer). :
7 Fit the sensor to the swivel hub, then refs
the retaining bolt and tighten it to the
specified torque.

8 Ensure that the sensor wiring is correctiy
routed and retained by necessary clips, and
reconnect its wiring connector.
9 Refit the roadwheel, then lower the car 1o
the ground and tighten the roadwheel bolts 1a
the specified torque.
Rear wheel sensor

Removal 1

10 Chock the front wheels, then loosen the
relevant rear wheel bolts, Jack up the rear of |
the car and support it on axle stands. Remove
the appropriate roadwheel.

11 Fold the rear seat forwards, and lift up any
floor covering beneath. Locate the whes
sensor wiring connector, and disconnect it.

12 Working under the car, unscrew and
remove the sensor retaining bolt from the stud
axle (see illustration), and withdraw the
sensor from the brake.




Braking system 915

20.12 ABS rear wheel sensor retaining bolt
(arrowed)

13 Trace the sensor wiring back from the
sensor, detaching it from the retaining clips.
Where the sensor wiring passes into the
vehicle interior, prise out the rubber grommet
from the vehicle floor, and pull the sensor
wiring through. The sensor and its wiring can
now be removed from the car.

Refitting

14 Coat the sensor body and its aperture in
the stub axie/brake backplate with a thin coat
of multi-purpose grease (VW recommend the
use of lubricating paste G 000 650 - available
from your dealer).

15 Fit the sensor to the stub axle/brake
backplate, then refit the retaining bolt and
tighten it to the specified torque.

16 Ensure the sensor wiring is routed
correctly, and secured by the retaining clips.
Feed the wiring through the hole in the vehicle
floor, and seal the hole with the grommet.

17 Inside the car, reconnect the sensor
wiring, then refit the floor covering and fold
the rear seat upright.

18 Refit the roadwheel, then lower the car to
the ground and tighten the roadwheel bolts to
the specified torque.

Front wheel sensor reluctor
rings

19 The front reluctor rings are fixed onto the
rear of wheel hubs. Examine the rings for

damage such as chipped or missing teeth. If
renewal is necessary, the complete hub

assembly must be dismantied as described in
Chapter 10.

Rear wheel sensor reluctor rings

20 The rear reluctor rings are pressed onto
the inside of the rear brake drum. Examine the
rings for signs of damage such as chipped or
missing teeth, and renew as necessary. If
renewal is necessary, remove the drum as
described in Section 7. The reluctor ring can
be prised off using two screwdrivers on
opposite sides of the ring. Press the new ring
on squarely, using a tube or socket of

appropriate diameter.

21 Vacuum pun
ol

1 The vacuum pump is mounted almost
vertically on the front of the engine block, on
the left-hand side. The vacuum pump is driven
from the intermediate shaft.

2 The vacuum pump is required to provide a
vacuum supply for the servo unit. Diesel
engines cannot tap into the inlet manifold for a
vacuum supply as on petrol engines, since the
manifold is not throttled.

Removal

3 Release the retaining clip, and disconnect
the vacuum hose from the top of pump.

4 Slacken and remove the retaining bolt, and
remove the pump retaining clamp from the
cylinder block.

5 Withdraw the vacuum pump from the
cylinder block, and recover the O-ring seal.
Examine the O-ring, and obtain a new one for
refitting if the old one is damaged or has
deteriorated.

Refitting

6 Fit the O-ring to the vacuum pump, and
apply a smear of oil to the O-ring to aid
installation.

7 Manoeuvre the vacuum pump into position,
making sure that the slot in the pump drive
gear aligns with the dog on the pump drive
gear (see illustration).

21.7 Ensure vacuum pump slot (arrowed)
is aligned with the pump drivegear

8 Refit the retaining clamp and tighten its
retaining bolt to the specified torque (see
Chapter 2B).

9 Reconnect the vacuum hose to the pump,
and secure it in position with the retaining
clip.

22 Vacuum pump
diesel -
I A

1 The operation of the braking system
vacuum pump can be checked using a
vacuum gauge.
2 Disconnect the vacuum pipe from the
pump, and connect the gauge to the pump
union using a suitable length of hose,
3 Start the engine and allow it to idie, then
measure the vacuum created by the pump. As
a guide, after one minute, a minimum of
approximately 500 mm Hg should be
recorded. If the vacuum registered Is
significantly less than this, it is likely that
the pump is faulty. However, seek the
advice of a VW dealer before condemning the
pump.
4 Overhaul of the vacuum pump is not
possible, since no major components are
available separately for it; the only spare part
readily available is the pump cover sealing
ring. If faulty, the complete pump assembly
must be renewed.



Chapter 10

Suspension and steering

Contents
Anti-roll bar - removalandrefitting ............ccciiieiinaann 7 Rear suspension strut and coil spring - separation and reassembly 11
Front suspension strut - removal andrefitting ................. 2 Rear torsion beam axle - removalandrefitting ................. 12
Front suspension strut and coil spring - separation and reassembly 3 Rear wheel hub bearings - renewal and adjustment ............. 8
Front swivel hub - removal and refitting ...............000vvnn 4 Steering column - removalandrefitting .................0000n 14
Front wheel bearing -renewal ........c.cocvvvvinennnsnnarnnss 5 Steering column height adjuster - removal and refitting .......... 15
T A T B AT T S e A A R e e 1 Steering column lock or switches ................. See Chapter 12
Manual steering gear-adjustment ........ ... iineiiiennn 18 Steering gear - removalandrefitting . ........ccoveiiiinnnaaan 17
Power steering fluid - general information, draining and refilling ...20 Steeringgeargaiters-renewal ..............c.oiviiiiniiinnan 16
Power steering fluid levelcheck .............. .See Weekly checks Steering wheel - removaland refitting .. ............... ...t 13
Power steering pump - removaland refitting .................. 21 Suspension and steeringcheck ............c.00.0nd See Chapter 1
Power steering pump drivebeltcheck . .............. See Chapter 1  Track-rod end balljoints - removal andrefitting ................ 19
Power steering pump drivebelt removal, refitting and Wheel alignment and steering angles - general information ....... 22
O L e e e R R N a See Chapter 2AorB  Wheel and tyre maintenance ............coenn See Weekly checks
Rear stub axle - removal andrefitting .............ccvvvnnnn.. 9 Wishbone/lower arm - removal, overhaul and refitting ........... 6
Rear suspension strut and coil spring - removal and refitting .. .. .. 10
Degrees of difficulty
Easy, suitable for ::;% Fairly easy, suitable % Fairly difficult, % Difficult, suitable for % Very difficuit, &
novice with little oy | for beginner with 23 | suitable for competent &y | experienced DIY v | suitable for expert DIY WS
Specifications
General
R T R T e S S e G L Independent, with coil spring struts incorporating telescopic shock
absorbers; lower wishbones. Anti-roll bar on 1.6 litre and diesel engine
models
Rear suspensiontype . .. ... cciiiiriiviersasivasisaanaannnss Transverse torsion beam with trailing arms. Coil spring struts
incorporating telescopic shock absorbers
T R e T IR e A e Rack-and-pinion. Power assistance on some models
Suspension angles/wheel alignment
Front wheels
BN 5 (o a e s s e e R S R oy o S R A S e ek e 0° =+ 10'
R I L N e gl L R S0 s -25' = 20"
T A G R e e e A I R e e Ay +1°20' =+ 30’
Maximum side-to-side difference:
T e o T e A A S S e S R e IE BT 20
o s AR Al A e e 30
Track angle difference at lock of 20° leftandright . . ............... -1°05' = 30’
Rear wheels
i e S e Iy T e A e S e e e e -1°40' + 20"
Maximum side-to-side difference . . ...........cciviieaiinnannns 20'
Total track (at specifiedcamber) .........c.c.cviviiianinrnnnnnes +20' = 10'
Maximum allowable deviation ............ ..o iiiininrneianns 20
VPO DYOSBLINOE ... osis s s e s e asnial s v e s See end of Weekly checks
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Torque wrench settings Nm Ibf ft
Front suspension
Anti-rofl bar connecting link nUts .. .....covvivvernirannannnnenns 25 18
Anti-roll bar mounting plate bolts .. .........c.ccvvviivareananaans 25 18
Brake disc splashshieldbolts ..............cccciivvevnnnnnnns 10 7
e T D o N S IRV o Ot Sy 60 44
Strutuppermounting NUL® ..........civvriianesasaaasnannanss 60 44
Strut-to-swivel hub mounting NnUVDOR® .. .......covciinevnrnnnes 95 70
Subframe mounting bolt (M12):

e e e e e L e ot A o T 50 37

BRROD 2 s S e n W e e T e R A 3R R 4 A Angle-tighten a further 90°
Wishbone/lowerarmbalfjointnut . ... .. ..iiiiiiiiineiinrnnnas 35 26
Wishbone/lower arm balljoint retaining bolts ..................... 35 26
Wishbone/lower am pivotbolt . . .. .....ciiviniriinnnnnnnsnnans 70 52
Wishbone/lower arm rear mounting through-bolt (M12)

T R P A A T S R S A Y S A S B s 50 37

L e T A S o e e O Angle-tighten a further 90°
Rear suspension
Roar 2000 PVOR DO MU -« vovaiv/s v an ou'v sisinia saiu sionassnlssiswenisse 65 48
oKD LoD TS o o v s v e s s Y e i e s N 15 11
Strutlower MoOUuNtINg MR ......ccocvvrensaannnsssnansssasssnns 55 a1
Strutuppermounting MUt .. .......oviiianninerrrrrnnsnnnnnnns 25 18
Manual steering
Column height adjuster lever nut (left-handthread) ................ 8 6
Column height adjuster lever through-bolt (left-hand thread) ........ 23 17
Column lower universal joint (UJ) DOt .........ceciiennnnnnnnass 30 22
Column upper-to-lower universal joint shaft clamp

boR (p o 1908 modal Yal) . - . . . i i ria i i s s aeaanaan 25 18
HOWN CONMBCE A DORS™ - o i o a o ave viawsivain ns iinin v alnios a’annioln v 7 5
Steering gearmounting bolts . ........ccvviveennscsnarnnrsanns 30 22
Steering gear pinionclampbolt ............coiiiiiiieriiennans 30 22
Stooring WHBBITWUL: .. i i vaaiinnnivane v e ebovasiswasvioenssusees 50 37
Track-rod adjustment JOCKNUE . ........ccovvnnrvunnrnaonnanenns 50 37
TracK-200 DAMOINE TR | .22 s caaiaa s’y na alare'a s 'ala/a's o a'u'nta s o W u'a s ' 35 26
Power steering (where different to manual)
e e e AR s = S 30 22
Fluid reservoirmountingbolts . ..........civvvunirnnncnnnnnnns 5 4
L L R e O e O T I R B OO 20 15
Steering pumpmountingbolts ..........cciiiniiiiiririiainanas 25 18
Steering pump mounting bracketbolts ............ciieauiiiniaie 45 a3
Steeringpump pulley bolts . .. ... ...iiiiiiiirniniirrriraraaans 25 18
Track-rod-t0-S1eering Qear ........ccviviennnrsnannnsnnssnnsas 80 59
Roadwheels
RO BORE--. ot s o ol dn s s e o B e i W i 110 81
*Use new nuts/bolls

The front suspension is of independent,
MacPherson strut and wishbone type. The
strut on each side incorporates a telescopic
shock absorber and coll spring. The wishbone
arms are pivoted from large rubber bushes in
the subframe, and are attached to the swivel
hubs by a large balljoint. An anti-roll bar is
fitted to 1.6 litre and diesel engine models,
mblocaudonmomhbommmud\

torsion beam axie with trailing arms. The
combined axle and arms pivot from large

underbody mountings each side. A coil spring
and shock absorber strut are located each
side, between the top of the wheel arch and the
axle arm at the bottom end, to control axie

section as a safety feature in the event of a
collision. A height-adjustable steering column is
fitted on some models. Models from 1998
model year onwards have a steering column
equipped with a ‘torque overioad clutch’, This is
an additional security device, which ensures
that the steering column lock cannot be broken
by excessive force. If a torque of more than 100
Nm is applied through the steering wheel, the
clutch disengages the column from the front
wheels, preventing damage to the lock. The

clutch mechanism is overridden when the
ignition key is next inserted.

All models except the base 1.0 litre modet
are equipped with an airbag mounted in the
steering wheel. For details, refer to Chapter 12.

2 Front suspension strut -
removal and refitting

Removal

1 Chock the rear wheels, apply the
handbrake, then loosen the relevant front
wheel bolts. Jack up and support the front of
the car on axle stands (see Jacking and
vehicle support). Remove the roadwheel on
the side concemed.
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2.3a Holding the piston rod stationary with
an Allen key ...

2.3b ...loosen and remove the strut
upper mounting nut

2.4a Loosen and remove the strut-to-swivel hub nuts . . .

2 Position a jack under the outer end of the
wishbone arm for support.

3 In the engine compartment, unscrew and
remove the strut upper mounting nut whilst
holding the piston rod stationary with a 7 mm
Allen key. It is recommended that the self-
locking nut be renewed once removed. Lift off
the stop plate (see illustrations).

4 Scribe an alignment mark around the
periphery of the suspension strut-to-swivel
hub location lugs, to ensure accurate
positioning when refitting. Also mark the
upper and lower retaining bolts to identify one
from the other. This is essential, as the fitted
position of the strut to swivel hub (and of the
bolts) sets the camber angle. It is therefore
critical that they be refitted in exactly the
same position during reassembly. Undo the
retaining nuts (18 mm on project car), and
withdraw the two bolts securing the strut at its
bottom end to the swivel hub, noting that the
bolts are fitted from the front (see
illustrations). Renew the seif-locking nuts.

5 Disengage the strut from its top mounting,
then prise it free from the swivel hub (see
illustration).

6 Note that the lower balljoint must not be
detached from the wishbone without first
referring to Section 6.

2.4b .

Refitting

7 Refitting is a reversal of the removal
procedure. Tighten all fasteners to the
specified torque (see illustration). Use new
self-locking nuts to secure the strut-to-swivel
hub bolts. Insert the boits from the front of the
swivel hubs. Ensure the correct realignment of
the two units (as marked during removal), to
ensure that the camber angle is maintained. If
a new strut and/or swivel hub have been
fitted, have the camber angle checked and if
necessary adjusted by a VW dealer.

25 Romovhgtmanpomionsmfrom
under the front wheel arch

2.3c Lift off the stop plate from the top of
the strut

andremovoﬂwbohs,noﬂngtlnirdrocﬁonofm

1 Remove the front suspension strut as
described in the previous Section.
Warning: Before attempting to
dismantle the suspension strut,
a suitable tool to hold the coil
spring in compression must be
obtained. Adjustable coil spring
compressors are readily available, and are

27 '!'igh‘l.enmewut-to-swhre!m
nuts/bolts to the specified torque
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recommended for this operation.

/@\ 10 @ attempt to dismantle the strut withess
+ 3 - such a tool is likely to result in damage
—T . 3.4 Front suspension strut personal injury.
== 9@ components 2 Support the lower end of the strut in 8 wes
—— Shock absorber then fit the coil spring compressor ==
= ; Bump-stop position, and check that it is securely locas
— 3 8 @ 3 Protective sieeve 3 Compress the spring until the upper sg
NI E 4 Coll spring seat is free of tension, then remove tha =
e 5 Spring seat from the top of the piston rod. As
6 Bearing removing the strut upper mounting nut, &
: 7 S 7 Suspension strut the piston rod with a 7 mm Allen key white 8
= 2 mounting nut is unscrewed. The need to hold the pis
(== — 8 Shock absorber top nut rod means that an ordinary deep soch
8 — 9 Stop piate cannot readily be used; in the workshop,
upper mounting used a deep socket with hex fiats on it (2 88
9.5t P& spanner would also work), which could B
1 55— - held using a spanner (see lllustration 3
The nut is especially tight - don't expec
! use makeshift means to loosen it safely.
4 4 Remove the strut mounting, louowodby
bearing and the spring seat (see illustrat
s Note the fitted order and orientation ¢
e ) components, for use when refitting. _
S G § Lift the coil spring from the strut with

compressor still in position. Mark the top &
the spring for reference.

6 Withdraw the protective sleeve and b
stop from the piston rod, noting their ©
removal.

é’%\ 7 Move the shock absorber piston rod up a8

down through its complete stroke, and ches
that the resistance is even and smooth. If 15

are any signs or seizing or lack of resist:
or if fiuid has been leaking excessively,
shock absorber should be renewed.

| N
e e a4 %

) 3.9¢c Taking care that the spring
3.9a Slide on the bump stop ... 3.9b ... followed by the protective sleeve compnssortsnotmidomlym
the spring over the strut . .

3.91 ... strut top bearing ...
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that all components are orientated
correctly

8 The coll springs are normally colour-coded,
and if the springs are to be renewed (it is
advisable to renew both at the same time), be
sure to get the correct replacement type with
the identical colour code.

9 To reassemble the strut, follow the
accompanying photos, beginning with
llustration 3.9a. Be sure to stay in order, and
carefully read the caption undemeath each.

A
s §
Note: The swivel hub can be removed and
refitted on its own, or together with the front
strut. If disconnecting the strut unit from the
swivel hub, (before or after removal from the
vehicie) the instructions given in paragraph 7
of Section 2 must be noted and adhered to.

Removal

1 Firmly apply the handbrake and chock the
rear wheels, Where applicable, remove the
relevant front wheel trim to gain access to the
driveshaft nut or bolt through the centre of the
roadwheel.

2 Loosen, but do not remove, the driveshaft
retaining nut or bolt. The weight of the vehicle
must be on the ground, as the nut/bolt is
tightened to a very high torque, and it would
be dangerous to try loosening it with the
vehicle raised.

3 Loosen the relevant front wheel bolts.

4 Raise the front of the vehicle and support it
on axle stands (see Jacking and vehicle
support). Remove the relevant front roadwheel.
5 Unscrew and remove the driveshaft
nut/bolt, and recover the washer, where
applicable (see illustration).

6 Remove the brake caliper and disc as
described in Chapter 9. The brake caliper can
be tied up out of the way, leaving the
hydraulic hose attached but clear of the strut.
7 Where applicable, refer to Chapter 9 and
remove the ABS fronmt wheel sensor from the
side concerned.

8 Remove the expanding rivets and detach
the air deflector from the wishbone/lower arm.

By AW N

4.5 Front swivel hub and related components

Lower balljoint retaining

boits

Lower balljoint retaining
plate
Strut-to-swivel hub bolt
ABS wheel sensor
retaining boit

ABS wheel sensor
Strut-to-swivel hub nut
Track rod
Swivel hub (16-vaive
modeis only)

9 Wheel bearing retaining

circlip

10 Brake splash shield
retaining boit

11 Brake splash shield

12 Wheel bearing

13 Swivel hub

14 Track rod nut

15 Wheel hub with integral
ABS rotor

16 ABS rotor

17 Wheel hub

18 Wheel hub-to-ABS rotor
screws

19 Brake disc (solid type)

20 Brake disc (ventilated
type)

21 Brake disc securing screw

22 Roadwheel bolt

23 Driveshaft nut
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4.14 le!\ocwlulhubfmmtho
driveshaft splines, and romove it from
the car

9 Loosen the nut on top of the lower arm
balljoint, leaving the nut attached to the
balljoint by a couple of threads. If necessary,
the balljoint shank can be retained using a
cut-down 5 mm Allen key. Using a suitable
balljoint splitter tool, separate the balfjoint
from the swivel hub, then unscrew and
remove the balljoint nut.

10 Refer to Section 19 and disconnect the
track-rod from the swivel hub.

11 Where applicable, refer to Section 7 and
disconnect the anti-roll bar connecting link
from the wishbone.

12 If the swivel hub is to be separated from
the suspension strut, refer to paragraph 7 in
Section 2, and mark the relative positions of
the items described before removing the
retaining boits. Prise free the strut from the
swivel hub,

13 U removing the swivel hub together with
tho strut, disconnect the strut at the top from
the body mounting, as described in Section 2.
If the suspension coll spring is still under
tension, position a jack under the swivel hub
to support the weight of the hub and strut;
when the strut is detached at the top end from
the body, lower the jack slowly to
decompress the coil spring and allow the strut
to be disengaged from the body.

14 Remove the swivel hub (and where
appiicable, the strut), withdrawing it from the
driveshafl (see illustration). Withdraw the
hub assembly from the shaft, using a suitable
puller if necessary, or carefully tap it free.

Refitting

15 Refitting is a reversal of the removal
procedure. Refer to Chapter 8 for details on
reconnecting the driveshaft, and Chapter 9
when refitting the wheel sensor, brake disc
and caliper,

16 When reconnecting the suspension strut
to the swivel hub, ensure that the two are
correctly realigned before lightening the
rotaining bolts.

17 When refitting the bottom balljoint nut,
hold the balljoint shank stationary using a cut-
down 5 mm Allen key.

18 Do not fully tighten the driveshaft retaining
nut/bolt or the anti-roll bar connecting link nut
until after tho vehicle is lowered, and with its

full weight on the wheeis,

19 All fastenings must be tightened to their
specified torque settings.

1 Remove the swivel hub, as described in the
previous Section.

2 Undo the retaining bolts, and remove the
berake disc splash shield.

3 Support the swivel hub with the hub facing
down, and press or drive out the hub from the
housing. Unscrew and remove the three
cross-head screws, and remove the speed
sensor reluctor ring on models with ABS.

4 The bearing inner race can be removed
from the swivel hub using a suitable puller, but
note that the bearing must be renewed once it
Is removed.

5 Exlracl the circlip, then supporting the
swivel hub, press or drive out the bearing (see

illustration).

6 Clean the recess In the housing, then
support the swivel hub and press the new
bearing into position, so that it is positioned
behind the circlip groove. If a tube drift is
used, ensure that it butts against the bearing
outer race only.

7 Press the inner bearing race onto the swivel
hub, using a suitable tube drift.

8 Fit the circlip, and ensure that it is fully
engaged In its groove.

9 Refit the ABS wheel sensor reluctor ring to
the swivel hub (where applicable), then with
the swivel hub positioned and supported with
its bearing shoulder facing up, press or drive
the bearing housing into position.

10 Refit the brake disc splash shield.

11 Roefit the swivel hub as described in the
previous Section,

12 When the driveshaft nut/bolt and
roadwheel bolts have been tightened to the
specified torque, raise the car again so that
the front wheels are clear of the ground.
Referring to Chapter 1 Suspension and
steering check, rotate the wheels by hand to
There should be no excessive lateral play.

hitp://vnx.su

vehicle support). Remove the relev
roadwheel.

2 Remove the expanding rivets and de
the air deflector plate from the wishbone (:
illustration opposite).

3 Position a jack under the centre of the
subframe and raise it to support (not fift} &
subframe.
4 Unbolt and remove the wishbone

link nut, mmwmwm .
wishbone. As it is removed, note that the
connecting link-to-wishbone mounting 3
is fitted with its conical side towards e
wishbone,
6 Refer to Section 4, paragraph 9
disconnect the bottom balljoint from &=
swivel hub.
7 Unscrow and remove the pivot bolit fre
the front inboard end of the wishbone arm 8=
subframe).
8 Remove the wishbone, manoeuvring

down to clear the front pivot and the balfjoes
and twisting it to clear the rear mounting.
suitable lover will assist in freeing ™
wishbone from its mountings, but take caw
not to damage adjacent components.

Overhaul

9 With the wishbone removed, clean it %
inspection.

10 Check the balljoint for excessive wes
and chock tho pivot bushes for det 3=
Also examine the wishbone arm for damag
and distortion. If necessary, the balljoint
bushes shoukd be renewed.
11 To renew the balljoint, first cutline &=
exact position on the wishbone. This &
important as the relative positions of ™
wishbone and the balljoint are set :
production, and the new balijoint must 5
accurately positioned when fitting it. Unscoes
the bolts and remove the balljoint and
plate. Fit a new balljoint in the exact
and tighten the boits. If fitting a
wishbone, locate the balfjoint centrally in
elongated hole.

12 To renew the front pivot bush, use a ieg
bolt, together with a metal tube and washes
to pull the bush from the wishbone. Fit
new bush using the same method but, to
insertion, dip the bush into scapy water firs
13 The rear mounting rubber bush can
removed in the same manner as the frc
pivot bush.



Suspension and steering 107

14 Press or drive the new mounting bush into

‘position from the top of the wishbone, but

‘@nsure that it is positioned correctly, as

shown (see illustration).

Refitting

15 Refitting the wishbone is a reverse of

‘ramoval, noting the following points:

‘@) Delay fully tightening the pivot bolts until
the weight of the car is on the wheels.

_b) Tighten all fasteners to the specified

torque (where given).
_¢) Refer to Section 4 when reconnecting the

balljoint.

" d) Refer to Section 7 when reconnecting the
anti-roll bar.

- 8) Have the front whee! alignment checked
and, if necessary, adjusted on
completion.

removal and refitting

Removal

1 Apply the handbrake and chock the rear
_wheols, then loosen the front roadwheel boits.
‘Raise and support the front of the vehicie on
- axle stands (see Jacking and vehicle support).
For better access, remove the front
‘2 Unscrew and remove the anti-roll bar
“mounting plate retaining bolts, then unhook
_the plates from the subframe locations (see

Hllustration),

'3 Unscrew the connecling link nut, and
" detach the anti-roll bar from the wishbone
gach side. As they are removed, note that the
connecting  link-to-wishbone  mounting
bushes are fitted with their conical side facing
the wishbone (see illustration).

4 Lower the anti-roll bar, and remove it from
5 Renew the anti-roll bar if it is damaged or
distorted. Renew the mounting bushes if they
_are perished or wom.

26 25 24 23 22 21

6.14 Fitted position of wishbone rear
mounting

One of the embossed arrows must align with
the projection (A) on top of the wishbone

6.2 Wishbone/lower arm and related components

1 Nut 12 Anti-roll bar connecling 22 Washer

2 Engine/transmission rear fink 23 Connecting link nut
mounting 13 Connecting link bush 24 Wishbone rear mounting

3 Through-bolt 14 Anti-roll bar mounting bolt

4 Rubber mounting plate bolt 25 Spreader

5 Rubber mounting 15 Anti-roll bar mounting 26 Air deflector plate
housing plate 27 Subframe mounting bolt

6 Rubber mounting 16 Wishbone rear mounting 28 Wishbone/lower arm

7 Washer 17 Retaining plate 29 Wishbone front mounting

8 Bolt 18 Lower balfjoint nut bush

9 Captive nuts 19 Lower balfjoint 30 Wishbone front mounting

10 Anti-roll bar bush 20 Lower balljoint bolts bolt

11 Anti-roill bar 21 Connecting link bush 31 Subframe

?.2 Mmmww-
plate is hooked into subframe at point (B) (arrowed)
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8.3 Drive out the old outer races using a
hammer and punch

Refitting

6 Refitting is a reversal of the removal
procedure. Ensure that the connecting link
mounting bushes are fitted with their conical
faces towards the wishbone.

7 Do not fully tighten the retaining bolts to
their specified torque settings until after the
vehicle is fully lowered onto its wheels.

8 Rear wheel hub bearings -
A
Renewal

1 The rear wheel hub bearings are housed in
the rear brake drum/hub. Refer to Chapter 9
for removal details.

2 Wipe clean the inner bearing and seal. Note
the direction of fitting, then lever the seal from
the hub. On modeis with ABS, take care not to
damage the speed sensor rotor. Extract the
inner bearing from the hub.

3 The races can be driven out using a suitable
soft metal drift, but take care not to damage
the hub or ABS speed sensor rotor (see
illustration).

4 Clean the bearing race locations in the hub.
Use a tube drift of suitable diameter to drive
or press the new races into position in the hub
each side (see illustration). Ensure that they
are squarely and fully inserted. If using the old
bearings, be sure to keep the original bearings
and races together. Never interchange new
bearings with old races, or vice-versa.

8.4 Drive the new races in squarely, using
a socket on the outer edge

5 Lubricate the inner bearing with grease, and
insert it into position (see illustration).

6 Support the hub with its outboard face
down, and carefully drive the new oll seal into
position, taking care not to damage the ABS
speed sensor rotor, where applicable (see
illustration). Lubricate the oil seal lip ready for
refitting to the stub axle.

7 Pack the hub with grease, then refit it to the
stub axle. Fit the outer bearing and the
thrustwasher, then screw the hub retaining
nut into position by hand.

Adjustment

8 If not already done, extract the split pin,
remove the locking ring and loosen the hub nut.
9 Tighten the hub nut slowly, up to the point
where it only just touches the thrustwasher.
Rotate the hub as the nut is tightened, to
ensure that the bearings are comrectly seated.
Back the nut off a fraction so that the washer
can just be seen to move when prodded with
a screwdriver. Fit the locking ring and insert a
new split pin to secure.

10 Beware of overtightening the hub nut, as
this will cause premature bearing wear. If you
are adjusting a bearing which has been in
service for some time, when play has been
noted, do not overtighten to compensate for
wear - this is potentially dangerous and
unlikely to effect anything more than a
temporary solution.

11 Smear a liberal amount of grease into the
cap, then carefully drive the grease cap into
position. If the grease cap is badly dented or
distorted, such that it is no longer a tight fit, a
new one should be fitted.

8.5 Work grease into the taper-roller inner
bearing prior to fitting to the hub

8.6 Grease the lips of the oil seal, and
press it into the rear of the hub

12 If a new bearing has been fitted, & 8
advisable to check for play after a %
hundred miles. Re-adjust the bearing
necessary.

9 Rear stub axle -

Removal

1 Chock the front roadwheels, engage
gear (or P), then loosen the relevant res
roadwheel bolts. Raise the vehicle at the ma
and support it on axle stands (see Jacking
2 Refer to the appropriate Sections |
Chapter 9, and proceed with the following:
a) Remove the brake drum/hub.
b) Remove the brake shoe assembly.
¢) Disconnect the brake hydravlic line fro
the wheel
d)mmmm.
@) On models with ABS, remove the rear
wheel sensor,
3 Undo the four retaining bolts and remows
the brake backplate and stub axle. Note ™
two of the bolts are used to retain
handbrake cable guide - recover the guide &=
the bolts are removed, noting its £
orientation.

Refitting

4 Refit in the reverse order of removal.
5 Refer to the appropriate Sections |
Chapter 9 to refit the brake sys%
components. When refitting the drum/hes
adjust the wheel hub bearings as describec
Section 8 of this Chapter.
emmmmm:w_'
the handbrake, as described in Chapter 9.

1 Chock the front roadwheels, engage 18
gear (or P), then loosen the relevant
roadwheel bolts. Raise and support
vehicle at the rear on axle stands (see Jack®
and vehicle support). Allow the suspension
extend fully.
2 From inside the vehicle, tilt forwards the
and pull out the rear parcel sheif.
3 Remove the two Torx screws from the
parcel shelf side support, then unhook the
panel from the two retaining lugsonthtc-i
pillar and remove it from the car (ses
illustration).

4Hﬂndmthﬂmmbbekmm
on models provided with a first aid kit storags
compartment, turn the two fasteners througs
90* and lower the side trim panel, Otherwise.
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10.3 Romoving the parcel shelf side
support

prise out the plastic retainer(s) holding the
upper part of the carpeted side trim panel in
place, and fold the carpet down for access to
the strut upper mounting. It may be heipful to
ramove, or at least loosen, several peripheral
frim paneis to achieve improved access - see
‘Chapter 11.

5 Pull the domed cover off the strut upper
mounting for access to the nut beneath (see
Hiustration).

8 Using a small open-ended spanner on the
piston rod fiats if necessary, unscrew and
remove the upper mounting nut (see
illustration). Recover the large dished washer
i itis loose.

7 Working undemeath the vehicie, engage a
spanner on the nut securing the strut bottom
mounting bolt, then unscrew the bolt and
remove it. Take care that the ABS wheel
sensor wiring is not damaged as the strut is
being worked on - if preferred, remove the
wheel sensor as described in Chapter 9.

8 Disengage the strut at the bottom end, and
withdraw the strut downwards (complete with
coil spring) from the vehicle.

Refitting
9 Refit in the reverse order of removal. Ensure
that the strut is correctly located at the top
and, and then engage the lower end with the
am.
10 Tighten the retaining bolls to their
specified torque settings, but delay full
tightening of the upper mounting nut and

lower mounting bolt until after the vehicle is
lowered fully, and standing on its wheels.

11 Rear suspension strut %
and coil spring -

separation and reassembly &

1 The component parts of the strut and coil
spring are as shown (see illustration).

Warning: Before attempting to

dismantle the suspension strut,

a suitable tool to hold the coll

spring in compression must be

obtained. Adjustable coil spring

compressors are readily available, and are

recommended for this operation. Any

attempt to dismantie the strut without

10.5 Pull off the domed cover from the top
of the suspension strut

such a tool is likely to result in damage or
personal injury.

2 Fit the spring compressor, and ensure that
it is fully located. Compress the spring so that

10.6 Hold the piston rod stationary using a
suitable spanner, and unscrew the upper
mounting nut
the tension on the top mounting retainer is

relieved,
3 Prise free the cover cap and remove the
sealing O-ring.

|
8 = L t
| 1
, | |
= | |
7 I -
| |
6 | |
il b
==
5
11.1 Rear suspension strut components
1 Shock absorber 8 Bump-stop 15 Cover
2 Lower spring seat 9 Upper spring seat 16 Upper mounting rubber
3 Packing piece 10 Washer
4 Piston rod and circlip 11 Upper spring plate 17 Cover
5 Coil spring 12 Spacer tube 18 Nut
6 Protective cap 13 Lower mounting rubber 19 Upper mounting nut
7 Protective tube bush 20 Dished washer
14 Nut 21 Domed cover
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4 Unscrew and remove the shock absorber
top nut, then remove the large cover, rubber
bush, small cover and the nut beneath,

§ Withdraw the spacer tube and washer, the
lower bush, spring plate and spring seat.

6 Lift the coil spring from the strut with the
compressor slill in position. Mark the top of
the spring for reference.

7 Remove the bump-stop, tube, and plastic
cap. Release the circlip and remove the lower
spring seat and packing piece(s).

8 Note that the coil springs are colour-coded,
and if renewal is necessary, check that the
correct replacement is supplied for your
vehicle. It is advisable to renew both rear
springs at the same time, to ensure even
handiing characteristics.

9 Check the operation of the shock absorber
in the same manner described for the front
units in Section 3, paragraph 7. Renew if
necessary, as the shock absorbers cannot be
overhauled.

10 Reassembly of the shock absorber and
coil spring is a reversal of the removal
procedure. The spring seat installation
position must be as shown (see illustration).
11 Tighten the shock absorber nuts to the
specified torque setting. Remove the spring
comprassor tool before refitting the unit to the
vehicle as described in Section 10.

12 Rear torsion beam axle -
removal and refitting

Note: If the rear axle is suspected of being
distorted, it must be checked in position by a
VW garage, using optical alignment
equipment.
Removal

1 Chock the front wheeis, engage 1st gear (or
P), then loosen the rear roadwheel bolts.
Raise and support the vehicle at the rear on
axle stands (see Jacking and vehicle support).
Remove the rear roadwheels.

2 Refer to Chapter 9 and disconnect the
handbrake cable from each rear brake, then
detach the cable from the clips securing it to
the axie.

3 Disconnect the brake hydraulic line from

11.10 The spring seat must be installed so
that the arrow aligns with the end of the
spring

each rear brake, and from the attachment
points on the axle, referring to Chapter 9 for
details. Either remove the ABS wheel sensors
(where applicable) completely, or disconnect
the wiring under the rear seat, pull the wiring
through the grommet in the vehicle floor, and
detach it from the retaining clips on the rear
axie - see Chapter 9.

4 Position jacks or stands under the axle
each side to support its weight.

5 Unbolt and remove the strut lower
mounting bolt each side, and detach the
struts from the axle.

6 Disengage the brake pressure regulator
spring from the bracket. If necessary, loosen
off the spring bolt, but first mark its fitted
position on the bracket, o ensure correct
positioning during reassembly, or the
regulator adjustment will be lost.

7 Check that all associated fittings are clear
of the axle. Cover the stub axles and brake
assemblies to ensure that they do not get
damaged or dirty as the axle assembly Is
removed. Ensure that the axle is securely
supported. If possible, engage the services of
an assistant to help in steadying the axle
assembly as it is detached and lowered from
the vehicle.

8 Unscrew and remove the pivol boit nut
each side, then withdraw the bolts and lower
the axie from the pivot/mountings. Lower and
remove the axle assembly from under the
vehicle.

9 If the mounting/pivot bushes are worn, they
must be renewed. Remove the outer bush,
then the inner bush, using a suitable puller. It

is Important that the mounteg = == s
out, or eise the seating would e s d
10 Dip the new bushes in scase
lubricate them for ease of fitteg
bush in from the outside == &
ensuring that the rubber/mets &
the inner face point to the froet &
section points to the rear. Inse=
the point where the conical pa=
with the axle. Fit each haif ooe.

Refitting
11 Refitting is a reversal of W%
procedure. When the axie =
position, loosely assembie I#
mdmmmtﬁmeaxioisw
tightening them fully to the &
settings. .

regulator spring, its ﬁmd
bracket must be as marked o\

Removal

1 Set the front wheels in the &
position, and release the
inserting the ignition key. E=
direction indicator lever is i &

position.
Models without an &

2 Prise free the horn push-Ses
centre of the steering wheel N
of the homn wiring, and disco

terminals on the cover.
smmamw
mmnloud\odarm
and withdraw the steering w
tap it up near the centre, ¢
your hand, or twist it from
pulling upwards to releass
washer, where fitted.
Models with an airbag
4 Remove the airbag unit fros
5 Slacken and remove
screws underneath, and ramoss
column upper and lower =%

ilustrations).

6 Trace the wiring back
contact unit in the steering W
foam tube, and disco
omnoctorhum
7Rmvomos!ooﬁngwhg_
above in paragraph 3 (see ustass
8 With the steering wheel remowss 8
contact unit ring slightly ==
connector is at the bottom
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the straight-ahead position); this will lock the
contact unit in the central position, and
prevent it from being tumed. Alternatively,
tape the wiring connector securely to the
steering wheel while the wheel is out of the
car.

Refitting

Models without an airbag

9 Refitting is a reversal of removal, but make
wre that the direction indicator lever is in its

Note: The steering column was modified for
1998 model year (ie approximately July/August
1997) to incorporate a torque overioad clutch
assembly. This development may significantly
affect the column removal/refitting procedure
(and other related tasks). The column upper

later column - based on our expeérience of an
earlier-type column in the workshop, this
suggests that the column cannot be removed
from the car, and it certainly cannot be
removed from the column tube, without cutting
through the column shaft. The torque overicad
clutch assembly cannot be dismantied.

1 Steering column components are shown
below (see illustrations).

Removal

ATIOXS N UL I e Sgremldor e 2 Disconner) Ve balery nepative Jead.

(BRSEOT, QAAUITE CRTURGE 1788 XU

celling arm. Engage the direction [ ’
por lever cancelling ring tongue as the
s wheel is fitted. Tighten the retaining 7
peuvre the wheel into position,
‘gure the wiring connector is comrectly
d. and engage it with the column,
% points made in paragraph 9.
sennect the airbag wiring connector,
e steering column shrouds.
the steering wheel retaining nut, and
10 the specified torque setting
g% the airbag unit as described in
12
1 Column support 10 Column height adjuster 20 Helght adjuster lever
2 Support ring mounting bracket 21 Steering column
3 Ignition switch/steering 11 Locking plate 22 Self-locking nut
column lock 12 Nut (left-hand thread) 23 Lower spring
4 Combination switch 13 Nut 24 Clamp bolt
5 Spring 14 Through-bolt fleft-hand 25 Universal joint shaft
6 Splined adaptor sleeve thread) 26 Captive nut
7 Steering wheel nut 15 Slide rod 27 Clamp bolt
8 Shear-bolt 16 Boit 28 Lower bearing
9 Column height adjuster 17 Washer 29 Bearing bracket
.7 Loosening the steering wheel nut 18 Packing plate 30 Nut

19 Column tube
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1 Column support 11 Columnn height adjuster 22 Lower spring

2 Support ring mounting bracket 23 Rubber ring

3 Ignition switch/steering 12 Locking plate 24 Assembly drift
column lock 13 Nut (left-hand thread) 25 Securing spring

4 Combination switch 14 Nut 26 Steering column lower

5 Spring 15 Through-bolt (left-hand section with universal joint

6 Splined adaptor sleeve thread) shaft

7 Steering wheel nut 16 Slide rod 27 Captive nut

8 Shear-bolt 17 Bolt 28 Clamp bolt

9 Steering column upper 18 Washer 29 Lower bearing
section 19 Packing plate 30 Bearing bracket

10 Column height adjuster 20 Column tube 31 Nut
L0057 2V Mooty Rfsonte b

14.9a Unclip the wiring hamess guide 14.9b Unclip and remove the cover from
from below the column the rear of the ignition switch . ..
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14.9¢ Mﬂnigitlon
switch wiring plug

Hefer to your VW dealer if in doubt.

ove the combination switches as
g in Chapter 12.

e the driver’s side glovebox and
panel as described in Chapter 11,

B the ignition immobiliser control unit

underside of the column, and

£t its wiring plug from the ignition
Niustrations)

models, where the immobiliser
reader coil can be removed from
o0 switch, detach the reader coil
{see illustration). On later models,

coil Is integral with the ignition

% wiring hamess plastic guide from

de of the column, and lower the

of the way. Pull the plastic cover

} rear of the ignition switch, then

et the main ignition switch wiring
{see lllustrations).

_ the plastic fasteners and detach
2 the foot pedals (see

ov¢ the column mounting bolts,
bolts are used - to remove them, it
gssary to drill out the threaded

"%.*% Using a hammer and chisel to
wmewn the column mounting shear-bolts
(arrowed)

Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the battery.

3 Remove the steering wheel, as described in

14.10a Unscrew the plastic fasteners (one
of two arrowed) . . .

round with a centre-punch, or chisel the
heads off (see illustration). Access to one of
the bolts may be improved by removing the
instrument panel - see Chapter 12,

12 Unscrew and remove the column upper
universal joint clamp bolt - this Is only

14.10b ... and remove the lower column
cover from behind the pedals

Overhaul - early-type column only

16 Remove the Iignition switch/steering
column lock, as described in Chapter 12.

17 Using a suitable puller, withdraw the
splined adaptor sleeve from the shaft.

18 If the steering column bottom bearing is to

if not already done, remove the screws and  possible on the earfier-type column. It may be
e e T _oassible 1o rempys the Jaier-fype column by

removing the column lower universal joint
clamp bolt, but this approach was
unsuccessful when tried on the earlier-type
column in the workshop (the only altemative
here is to cut through the column to remove it,
but consult your VW dealer before doing so). If
removing a clamp bolt, it may be necessary to
temporarily refit the steering wheel and tumn it
to bring the clamp bolt into the most
accessible position.

13 Pull the steering column to the rear, to
unhook it from the mounting halfway up the
column tube, and pull it from the universal
joint splines (see illustrations). Withdraw the
column tube assembly from the vehicle.

Inspection

14 Check the various components for
excessive wear. If the column has been
damagod in any way, it must be renewed as a

16 The early-type column can be withdrawn
upwards through the column tube and
removed, noting the fitted positions of all
components as it is removed. The later-type
column can only be withdrawn from the tube
by cutting off the upper universal joint - if a
later-type column is to be overhauled, seek
the advlooo!m VW dealer.

14.13a Unhook the column tube from the

be renewed, drive (or draw) it out downwards
whrdhndicir S e genlenemen heannn by
ddvlngnthloposlﬁoninmebmo!tmwbe
using a suitable tube drift,

19 Renew any parts which are wom or

suspect.

Refitting

20 Reassembly and refitting is in general a

raversal of the dismantling and removal

procedure, but note the following points.

a) When fitting the multi-splined adaptor
sleeve, position the sleeve over the
column, and then tighten the steering
wheel nut against it. Tighten the nut to the
specified torque to press the adaptor into
continue refitting the column.

b) Refit the ignition switch/column lock as
described in Chapter 12.

¢) The captive nut fitted to the lower
universal joint should not be re-used if the
self-locking threads are no longer
effective. The nut should be removed
from the UJ, and a replacement self-
locking nut obtained.

d) When refitting the column tube, hook it
onto the mounting bracket halfway up the
column tube before engaging the
universal joint splines.

14.13b ... and tmwvorul
joint splines
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@) Tighten the retaining nuts and bolls to the
specified torque wrench settings. Fit new
shear-bolts and tighten them until their
heads break off (see illustration).

f) On completion, ensure that the steering
action, and the operation of the column
swilches, is satisfactory.

15 Steering column height

1 The component parts of the height adjuster
mechanism are shown in illustrations 14.1a
and 14.1b.

2 The adjuster mechanism components can
be removed from the column after the column
is lowered from the upper mounting, as
described in the previous Section. Note that
the lever through-bolt and nut have a left-
hand thread - ie they loosen clockwise and
tighten anti-clockwise (see illustration).

3 Any components in the height adjuster
mechanism which are broken or excessively
worn must be renewed.

14.20 Inserting a new steering column
shear-bolt (arrowed)

4 When refitting the components of the

adjuster, note the following points:

a) Lubricate the siiding surfaces of the adjuster.

b) The mounting plate tabs must be guided
under the spring pin.

¢) When refitting the lever, tighten the
through-bolt to the specified torque
setting with the lever on the upper stop.
Refit the locking plate after the bolt is
tightened.

4321

17.5 Manual steering gear

1 Right-hand track-rodend 7 Locknut 12 Steering gear mounting
and balljoint 8 Left-hand track-rod bolts

2 Track-rod end locknut 9 Track-rod balljoint nut 13 Adjustment bolt

3 Gaiter securing clip 10 Steering arm on swivel 14 Steering gear

4 Gaiter hub 15 Grommet

5 Gaiter securing clip 11 Left-hand track-rod end 16 Clamp bolt

6 Right-hand track-rod and balljoint 17 Steering column universal

joint

1 The steering gear gaiters can
and refitted with the steering oes
or removed from the vehicle.
2 Measure the exposed =
adjustment thread showing on
side of the track-rod end bals
This will act as a guide 10 e 8
position when refitting the balioes
Loosen off the locknut, and
balljoint from the track-rod &5 &
Section 19.
3 Unscrew and remove the e

the inner bore of the gaiter with &
to fitting, to ease its assembiy.

1 Apply the handbrake and chee
wheels, then loosen the front roadwhe
2 Raise and support the front of the
on axle stands (see Jacking and vese
support). For better access, remove the
roadwheels. ]
3 Refer to Section 19, and detach the rasi
rod end balljoints from the swivel hub.
4 On power steering models, either clamp
fluid supply and return hoses with sutsss
hose clamps, or drain the hydraulic system &
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s

column shaft before connecting them. An
assistant will be required to align and
engage the two shafts as the subframe
and engine are raised. When the two are

18 Manual steering gear -
adjustment

reconnected and the clamp bolt is tight,

make sure the floor sealing grommet is Note: The power steering gear should not
correctly located, to prevent noise and normally require adjustment, and no
water ingress. procedure is given by the manufacturers.

..:..—==~ S Lnzaner tioenpnradele M0 LIRS | fis atier o Bt S A AT e
will also need to be connected as the unit il

~ and return unions

in Section 20. Clean the area
fluid hose connections on the

w and remove the steering column
wniversal joint shaft clamp bolt, as
hed In Section 14, paragraphs 10 and
pease the large grommet from the
& on the engine side, and push it
2 over the lower joint (see illustration).
% TOP marking on the grommet, which
{#ace into the passenger compartment

to Chapter 4D, unbolt and lower
system front downpipe.

manual transmission models, refer to
7A. Section 3 and disconnect the

zable from the transmission housing.

Ihe nut and remove the through-

. the engine/transmission rear

1 the subframe from below, using
s if available. Loosen, but do not
me wishbone/lower arm rear
g through-bolts and the subframe
bohs. then lower the subframe
to disengage the steering gear
lhe universal joint splines. Do not
g subframe any more than is

wer steering models, disconnect
supply and return lines from the
ar (see illustrations). Recover the
w7 O-rings as they are detached. Drain
g remaining in the system into a
htcﬁsposal Position the lines out of
ind seal off their ends to prevent
e and the possible ingress of

sack that all connections are free and
@ of the steering gear, then withdraw it
s and manoeuvre it from the vehicle,
§ e steering gear is known to be
gad or worn beyond an acceptable level,
®ave to be renewed. However, it is
10 have the steering gear overhauled
2% a VW dealer or specialist repairer for
advice.

% Seftting Is a reversal of the removal

sowcure, noting the following points:
“s~tralise the sleering rack and the

is raised. Take care to keep the
connections clean. Use new O-rings and
seals when reconnecting the fluid lines.

c) Tighten all fasteners lto the specified
torgue wrench settings.

d) Refer to Section 19 to reconnect the
track-rod ends.

€) On power steering models, top up the
fluid level as described in Weeldy checks
and bleed the systern as described in
Section 20.

f) Finally, have the wheel alignment checked
and if necessary adjusted (see Section 22).

will almost certainly be due to wear, but if a
whining or hissing noise is noted, the hydraulic
system may need bleeding - see Section 20.

1 If there is any undue slackness in the
manual steering gear, resulting in noise or
ratties, the steering gear can be adjusted as
follows.

2 Apply the handbrake and chock the rear
wheels. Raise and support the front of the
vehicle on axle stands (see Jacking and
vehicle support).

3 With the wheels in the straight-ahead
position, tighten the self-locking adjustment
screw gradually, while an assistant tumns the

24

17.10b Power steering gear

1 Right-hand track-rodend 9 Left-hand track-rod end 17 O-ring
and balljoint and balijoint 18 Unlon nut

2 Track-rod end locknut 10 Left-hand track-rod 19 Retumn hose

3 Gaiter securing clip 11 Steering gear mounting 20 Banjo bolt

4 Gaiter bolts 21 Seal

5 Gaiter securing clip 12 Mounting clamp 22 Supply (pressure) hose

6 Right-hand track-rod 13 Mounting rubber 23 Grommet

7 Track-rod balfjoint nut 14 Steening gear 24 Clamp bolt

8 Steering arm on swivel 15 Adjustment bolt 25 Steering colurmn universal
hub 16 Mounting nut Joint
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18.3 Using a socket, universal joint and
extension to reach the steering gear
adjustment screw
steering wheel back and forth (see
illustration). When the knocking noise can no
longer be heard inside the car, adjustment is

complete.

4 Lower the vehicle to the ground, then road
test the car. If the steering fails to self-centre
after cornering, loosen the adjustment screw
a fraction at a time until it does.

5 If, when the cormrect self-centring point is
reached, there is still excessive play in the
steering, retighten the adjuster nut a fraction
to take up the play.

6 If the adjustment procedures listed above
do not provide satisfactory steering
adjustment, it is probable that the steering
gear is wom beyond an acceptable level, and
it must be removed and overhauled.

19 Track-rod end -

Removal

1 If the steering track-rod end balljoints are
waorn, play wil be evident as the roadwhes! s
rocked from side to side, and the balljoint

19.1 Track-rod end balljoint (arrowed)

must then be renewed. Make sure, however,
that any lateral play noted is not due o a wom
wheel bearing - hold your hand over the
balljoint while an assistanl rocks the
roadwheel; play in the balljoint will be readily
apparent (see illustration).

2 Apply the handbrake and chock the rear
wheels, then loosen the relevant front
roadwheel bolts. Raise and support the front
of the vehicle on axle stands (see Jacking and
vehicle support). Remove the front roadwheel
on the side concemed.

3 Measure the distance of the exposed
thread inboard of the locknut. Make a note of
the distance, so that the new balijoint can be
screwed on to the same position, then loosen
the locknut. It is advisable to fit a new locknut
if the balljoint is being renewed.

4 Loosen the balljoint nut on the side
concerned, and unscrew it by a few tums - do
not remove it at this stage. Use a balljoint
separator tool to release the joint from the
swivel hub, then remove the nut completely.
With the track-rod outer joint separated from
the swivel hub, the outer balljoint can be
unscrewed from the track-rod.

Refitting

5 Screw the new balljoint onto the track-rod
so that, when the locknut is tightened, the
same amount of thread is exposed as noted
on removal.

6 Reconnect the outer balljoints to the swivel
hub, and tighten the nut to the specified
torque wrench setting. Tighten the track-rod
locknut to the specified torque.

7 On completion, have the front wheel
alignment checked (see Section 22).

and refilling ;
General information

1 The power steering fluid level is checked as
described in Weekly checks. Fluid renewal is
not called for by the manufacturer's
maintenance schedule, and so should only be
necessary if the power steering components
are being removed.

2 All models covered by this manual use a
special VW hydraulic oil in the power steering
system. When topping-up the system, it is
recommended to only use this oil (available
from your VW dealer), but the oil is compatible
with normal automatic transmission fluid (ATF)
and can therefore be mixed in small amounts
if required. If the system is being drained and
refilled, however, use only the recommended
oil.

3 If the system is in need of constant topping-
up, check for signs of leakage at the pump,
reservoir and steering gear hose unions and
make repairs as necessary.

20 Power st fluid -

Draining
4 To drain the fluid from the s
the fluid suction hose at the pume.
the fluid into a container for ¢
draining, turn the steering whes S s
lock to expel as much fiuid 2= sea
not run the engine while this & Sees
the pump will be damaged. 1

and

in the system to build up.
8 Watch the level of the fluid i
and add fluid if necessary 10 s
the MAX mark. X

9 When the level stops fa
bubbles appear in the re
engine off and fit the resens
of fluid will rise slightly
switched off. >
10 After the vehicle is next ws
the fluid level as described in

that the type of pump fitted depends o=
engine type and equipment level, but remova
procedures for each pump are basically the
same.
2 Using brake hose clamps, clamp both the
supply and return hoses near the powes
steering fluid reservoir. This will minimise fl

loss during subsequent opera ;
Alternatively, drain the fluid from the system
as described in Section 20.

3 Slacken the steering pump pulley retaininy
boits - it may be necessary to counterhold the
pulley using a large Allen key in the centre of
the pulley mounting flange. Working as
described in Chapter 2A or B, release the
drivebelt tension and unhook the drivebelt

from the pump pulley.
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4 Unscrew the retaining bolts and remove the
pulley from the power steering pump, noting
which way around it is fitted (see illustration),
5 Slacken the retaining clip, and disconnect
~ the fluid supply hose from the pump. Where a
spring-type clip is still fitted, cut the clip and
discard it; replace it with a standard worm-
drive hose clip on refitting. Slacken the union
boit, and disconnect the feed pipe from the
~ pump, along with its sealing washers; discard
 the washers - new ones should be used on
refitting. Be prepared for some fiuid spiilage
as the pipe and hose are disconnected, and
plug the hose/pipe end and pump unions, to
minimise fluid loss and prevent the entry of
dirt into the system.

- 6 Slacken and remove the bolts securing the
power steering pump to its mounting bracket,
and remove the pump from the engine
compartment. On diesel engine models, it will
be necessary to disconnect the lock carrier
fasteners, and pull the lock carrier forwards
slightly, to allow sufficient clearance to
withdraw the pump - see Chapter 2C, Section
2.

Refitting

7 Prior to fitting, ensure that the pump is

primed by injecting hydraulic oil in through the
supply hose union and rotating the pump
shaft. This is especially important if a new or

2

21.4 Power steering pump and associated components - typical

-mm;mummn,asnm 7 Pubey ol & Saatng washers 70 Hose trom A reservor
< P A RO A By
the pump into position and refit 3 D eneir steering gear bracket bolts - tighten in
g bolts, tightening them to the 4 Pump mounting bolts 8 Pump sequence: 12, 11, 13, 14
Bwwooeing washeroneachaide  © DYook P pmg-opeclp
pipe union, then fit the union bolt  Strut, extended where necessary to contact when the roadwheels point inwards, towards
nougspodmgmmﬂg the ground. each other at the front, while toe-out is when

2 dﬂwballtomewmpwley.md

steering and suspension geometry
= in three basic settings - all angles
woressed in degrees (toe settings are
e moressed as a measurement); the
e 2xis is defined as an imaginary line
s~ =rough the axis of the suspension

2 Camber is the angle between each
roadwheel and a vertical line drawn through
its centre and tyre contact patch, when
viewed from the front or rear of the car.
Positive camber is when the roadwheels are
tilted outwards from the vertical at the top;
negative camber is when they are tilted
inwards.

3 Camber angle is adjustable, and can be
checked using a camber checking gauge.

4 Castor is the angle between the steering
axis and a vertical line drawn through each
roadwheel's centre and tyre contact patch,
when viewed from the side of the car. Positive
castor is when the steering axis is tilted so
that it contacts the ground ahead of the
vertical; negative castor is when it contacts
the ground behind the vertical.

5 Castor is not adjustable, and is given for
reference only; while it can be checked using
a castor checking gauge, if the figure obtained
is significantly different from that specified,
the car must be taken for careful checking by
a professional, as the fault can only be caused
by wear or damage to the body or suspension

components.

6 Toe is the difference, viewed from above,
between lines drawn through the roadwheel
centres and the car's centre-line. Toe-in is

they splay outwards from each other at the
front.

7 The front wheel toe setting is adjusted by
mwhgﬂnﬂgtu-handlrad&rodhorodof
baljom toakertheeﬂoctmlengﬂ'lot&n

Front wheel toe setting

9 Due to the special measuring equipment
necessary to check the wheel alignment, and
the skill required to use it properly, the
checking and adjustment of these settings is
best left to a VW dealer or similar expert. Note
that most tyre-fitting centres now possess
sophisticated checking equipment.

10 To check the toe setting, a tracking gauge
must first be obtained. Two types of gauge
are available, and can be obtained from motor
accessory shops. The first type measures the
distance between the front and rear inside
edges of the roadwheels, as previously
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described, with the car stationary. The second
type, known as a scuff plate, measures the
actual position of the contact surface of the
tyre, in relation to the road surface, with the
car in motion. This is achieved by pushing or
driving the front tyre over a plate, which then
moves slightly according to the scuff of the
tyre, and shows this movement on a scale.
Both types have their advantages and
disadvantages, but either can give
satisfactory results if used correctly and
carefully.

11 Make sure that the steering is in the
straight-ahead position when making
measurements.

12 If adjustment is necessary, apply the
handbrake, then jack up the front of the car
and support it securely on axle stands.
Adjustment is made on the right-hand track
rod (right- and left-hand are as seen from the
driver's seat).

13 First clean the track rod threads; if they
are corroded, apply penetrating fluid before
starting adjustment. Release the rubber gaiter

outer clips, peel it back and apply a smear of
grease. This will ensure that the gaiter is free,
and will not be twisted or strained as the track
rod is rotated.

14 Retain the track rod with a suitable
spanner, and slacken the balljoint locknut
fully. Alter the length of the track rod, by
screwing them into or out of the balljoints.
Rotate the track rod using an open-ended
spanner fitted to the track red flats provided:
shortening the track rods (screwing them onto
their balljoints) will reduce toe-in/increase toe-
out.

15 When the setting is correct, hold the track
rod and tighten the balljoint locknut to the
specified torque setting. If after adjustment,
the steering wheel spokes are no longer
horizontal when the wheels are in the straight-
ahead position, remove the steering wheel
and reposition it (see Section 13).

16 Check that the toe setting has been
correctly adjusted by lowering the car to the
ground and re-checking the toe setting; re-

adjust if necessary. Ensure that the oo
gaiters are seated correctly and are ==
twisted or strained, and secure them
position with the retaining clips; whas
necessary, fit a new retaining clip (refes
Section 16).

Rear wheel toe setting

17 The procedure for checking the rear
setting is the same as described for the =
setting in paragraph 10. The setting is.
adjustable - see paragraph 8.

Front wheel camber angle

18 Checking and adjusting the front w
camber angle should be entrusted to a
dealer or other suitably-equipped -
Note that most tyre-fitting centres
possess sophisticated checking equipms
For reference, adjustments are made
slackening the suspension strut-to-swivel
mounting bolts, and repositioning the
hub assembly.
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Exterior mirrors and associated components - removal and refitting 19  Tailgate and support struts - removal andrefitting .............. 15
Facia panel assembly - removalandrefitting .................. 28 Tailgate lock components - removalandrefitting ............... 16
Front bumper -removalandrefitting . . . . ........ciiiiinninnnn 6 Windscreen, tallgate and fixed rear window glass (3-door modeis) -
Front seat belt tensioning mechanism - general information ...... 24 OONOral IFOIMBION o vc o iavsiaain slamiae s alaia an/n a/ate alaaln a e i
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable % Fairly difficult, & Difficult, suitable for & Very difficuit, &
novice with fittie & for beginner with 2y | suitable for competent W | experienced DIY W | suitable for epert DIY W
expenience X | someexperence 3y | DIV mechanic X | mechanic N | orprofessonal N
Specifications
Torque wrench settings Nm Ibf ft
BN 08 DO - o o v e e o o m v e o e e 23 17
Bonnet lock retaining bolts (use locking fluid) 12 9
Bumper mounting screws (Torx) 6 4
Door check link pivotbolt nut . . ......ovvvvnvennns 7 5

8 6

23 18

36 27

8 6

10 7

23 17

10 7

23 17

5 4

15 1

23 17

40 30

20 15

10 7
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The bodyshell is made of pressed-steel
sections, and is available in both three- and
five-door Hatchback versions. Most
components are welded together, but some
use is made of structural adhesives; the front
wings are bolted on.

The bonnet, door, and some other
vulnerable panels are made of zinc-coated
metal, and are further protected by being
coated with an anti-chip primer before being

Extensive use is made of plastic materials,
mainly in the interior, but also in exterior
. The front and rear bumpers and

front grille are injection-moulded from a
synthetic material that is very strong and yet
light. Plastic components such as wheelarch
liners are fitted to the underside of the vehicle,
to improve the body’s resistance to corrosion.

bodywork and underframe

The general condition of a vehicle's
bodywork is the one thing that significantly
affects its value. Maintenance is easy, but
needs to be regular. Neglect, particularly after
minor damage, can lead quickly 1o further
deterioration and costly repair bills. It is
important also to keep watch on those parts
of the vehicle not immediately visible, for
instance the underside, inside all the
wheelarches, 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 wheelarches 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 wheelarches 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 wax-
based 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

inspection can be carmied 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 available, there are some excellent grease
solvents available which can be brush-
applied; 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 before Winter, when
the underbody should be washed down, and
any damage to the wax coating repaired.
Ideally, a completely fresh coat should be
applied. It would also be worth considering
the use of 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 to give an unspotted clear
finish. A coat of clear protective wax polish will
give added protection against chemical
poliutants in the air. If the paintwork sheen has
dulled or oxidised, use a cleaner/polisher
combination to restore the brilliance of the
shine. This requires a little effort, but such
dulling is usually caused because regular
washing has been neglected. Care needs to be
taken with metallic paintwork, as special non-
abrasive 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. Brightwork should be treated in
the same way as paintwork. Windscreens and
windows can be kept clear of the smeary film
which often appears, by proprietary glass
cleaner. Never use any form of wax or other
body or chromium polish on glass.

e o vt

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 or 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 , use a
little liquid detergent and a soft nail brush to
scour the grime out of the grain of the
material. Do not forget to keep the headlining
clean in the same way as the upholstery.
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. If the inside of the vehicle
gets wet accidentally, it is worthwhile taking
some trouble to dry it out properly, particularly
where carpets are involved. Do not leave oil or
electric heaters inside the vehicle for this
purpose.

Repairs of minor sc
bodywork

It the scratch is very s
no!penelmtetoﬂnm
repair is very simple. Lw
the scratch with a paintwos

paintwork. Allow the
weeks to harden, then
surrounding paintwork by
area with a paintwork re
cutting paste. Finally, app

through to the metal of
the metal to rust, a diff
is required. Remove any
bottom of the scratch
apply rust-inhibiting p
formation of rust in the
or nylon applicator,
bodystopper paste. If re
be mixed with coluoso
very thin paste which is ids
scratches. Before the -
scratch hardens, wrap
cotton rag around the
finger in cellulose thi
it across the surface of
the scratch; this will e
the stopper-paste is
scratch can now be pai
earlier in this Section.

Repairs of dents in &

reshaped fully to its o
better to bring the level
point which is about 31

dent is very shallow &
trying to pull it out at all. i
dent is accessible, it ¢
gently from behind, using
wooden or plastic head. Wh
hold a suitable block oi
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pic the dent be in a section of the

% which has a double skin, or some
factor making it inaccessible from
& a different technique is called for. Drill

nall holes through the metal inside
- particularly in the deeper section.
' long self-tapping screws into the
t sufficiently for them to gain a good
8 in the metal. Now the dent can be

gh It can be done just as effectively
2 using sheets of abrasive paper. To
8 the preparation for filling, score the
jof the bare metal with a screwdriver or
5 of a file, or alternatively, drill small
s $he affected area. This will provide a

pe all paint from the affected area,
‘an inch or so of the surrounding
‘Sodywork, using an abrasive pad or a
h on a power drill. If these are not

ob most effectively. With the paint
ju.lmlb.lblelopdgoﬂ\eswuﬂy
sion, and therefore decide
i:mowmewholopandmthlsls
_‘ urtompdrmeaﬁoctedm New
panels are not as expensive as most
and it is often quicker and more
pry fo fit a new panel than to attempt
ge areas of corrosion.
pee all fittings from the affected area,
pse which will act as a guide to the
'_ofﬂn&unapedbodywork(eg
mouldings, etc). Then, using
g or hmluawbludo remove all loose
ha any other metal badly affected by
' ‘Hammorlheedgosonhoholo
L %0 create a slight depression for the

porush the affected area to remove the

;v rust from the surface of the

g metal. Paint the affected area with

mining, qaint:, if, the. hack af tha nistad
_area is accessible, treat this also.

Before filing can take place, it will be
necessary to block the hole in some way. This
can be achleved with aluminium or plastic
mesh, or aluminium tape.

Aluminium or plastic mesh, or glass-fibre
matting, is probably the best material to use for
a large hole. Cut a piece to the approximate
size and shape of the hole to be filled, then
position it in the hole so that its edges are
below the level of the surrounding bodywork. It
can be retained in position by several biobs of
filier paste around its periphery.

Aluminium tape should be used for small or
very narrow holes, Pull a piece off the roll, trim
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

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 undemeath.

Bodywork repairs - 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 of
resin hardener are best for 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
filler.

Mix up a little filler on a clean piece of card
or board - measure the hardener carefully
(foliow the maker's instructions on the pack),
otherwise the filler will 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. When a contour that approximates to
the comect 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 filler surface, the wet-and-
dry paper should be periodically rinsed in
water. This will ensure that a very smooth
finish is imparted 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 encucled By he Yinely
‘eathered’ edge of the good paintwork. Rinse
the repair area with clean water, until all the
dust produced by the rubbing-down
operation has gone.

Spray the whole area with a light coat of
primer - this will show up any imperfections in
the surface of the filler. Repair these
imperfections with fresh filler paste or
bodystopper, and again smooth the surface
with abrasive paper. If bodystopper is used, it
can be mixed with celiulose thinners, to form
a thin paste which is ideal for filling small

holes. Repeat this spray-and-repair procedure
until you are satisfied that the surface of the
filler, and the feathered edge of the paintwork,
are perfect. Clean the repair area with clean
water, and allow to dry fully.

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
working 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 work area with water will help
to settle the dust which would otherwise 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 slight mis-match in paint colours. Bodywork
fittings (eg chrome strips, door handles etc)
will also need to be masked off. Usa genuine
masking tape, and several thickness of
newspaper, for the masking operations.

Before starting to spray, agitate the aerosol
can thoroughly, then spray a lest area (an oid
tin, or similar) until the technique is mastered.
Cover the repair area with a thick coat of
primer; the thickness should be built up using
several thin layers of paint, rather than one
thick one. Using 400 grade wet-and-dry
paper, rub down the surface of the primer
until it is 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 in the centre of the repair area,
and then, using a circular motion, work
outwards until the whole repair area and
about 2 inches of the surrounding original
paintwork is covered. Remove all masking
material 10 to 15 minutes after spraying on
the final coat of paint.

Aliow the new paint at least two weeks to
harden, then, using a paintwork renovator or a
very fine cutting paste, blend the edges of the
wax polish.

Plastic components

With the use of more and more plastic body
components by the vehicle manufacturers (eg
bumpers, spoilers, and in some cases major
Body paneig), reciiicaton of mote seious
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 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
crack in the plastic, using a rotary 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.
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6.3 mmmmwmm
the bumper

Any excess plastic is then removed, and the
area rubbed down to a smooth finish, It is
important that a filler rod of the cormrect plastic
is used, as body components can be made of
a variety of different types (eg polycarbonate,
ABS, polypropylene).

Damage of a less serious nature (abrasions,
minor cracks etc) can be repaired by the DIY
owner using a two-part epoxy filler repair
material. Once mixed in equal proportions,
this Is used in similar fashion to the bodywork
filler used on metal panels. The filler is usually
cured in twenty to thirty minutes, ready for
sanding and painting.

i 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 type of plastic
used. At one time, the use of a universal paint
was not possible, owing to the complex range
of plastics met with in body component
applications. Standard paints, generally
speaking, will not bond to plastic or rubber
satisfactorily, but prolessional matched
paints, 1o match any plastic or rubber finish,
can be obtained from some dealers. However,
it is now possible to obtain a plastic body
parts finishing kit which consists of a pre-
primer troatmaent, a primer and coloured top
coat. Full instructions are normally supplied
with a idt, but basically the method of use is to
first apply the pre-primer to the component
concemed, 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 spocial-coloured top coat. The result is a
correctly coloured component, where the

6.4a Front bumper-to-wheel arch upper

paint will flex with the piastic or rubber, a
property that standard paint does not
normally possess.

5 Major bod -

Where serious damage has occurred, or
large areas need renewal due to noeglect, it
means that complete new panels will need
weiding-in, and this is Dbest left to
professionals. If the damage is due 1o impact.
it will also be necessary to check completely
the alignment of the bodysheil, and this can
only be carried out accurately by a VW dealer
using spocial jigs. If the body i3 loft misaligned,
it Is primarily dangerous, as the car will not
handle properly, and secondly, uneven
stresses will be imposed on the steering,
suspension and possibly transmission,
causing abnormal wear, or complete fallure,
particularty to such Rems as the tyres.

6 ‘bumper
mandrdltthg

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axie stands
(see Jacking and vehicle support).

2 Remove the radiator grille and the headlight
surround as described in Section 29,

3 Working from behind the bumper, unciip

6.5a Front bumper upper retaining

. . and lower screw (arrowed)

|
6.4b ... and lower screw (arrowed) -
MMMW&OWM

and press out the lower grilie panel from the

ends of the bumpar to the front of the fros
wheol arch. Remove some of the wheel &
linar screws, and move the linor as nocessany
to release the end of the bumper (s

illustrations). ]
§ Unscrew and remove the Torx screws (tes
at the top, four from below) which secure the
bumper to the front of the car ([se

lllustrations), and lower the bumper to the
ground. Where applicable, disconnect the
wiring from the front foglights, and free it _,'
mmﬂnﬁmcﬂmw“hﬂnﬁhmm
be removed with the bumper.
8 If roquired, the spoiler fitted to the _'
edge of the bumper can ba unscrewed ¢
unclipped and removed (this can be ad
with the bumper in place).

Refitting

7 Refitting is a reverse of removal.
that any wiring s properly reconn
and secured. Tighten all bumper
securely.

7 Rear bumper -
removal and refitting

Removal

1 To improve nccess, chock the front .
then jack up the rear of the vehicle ans
support it on axie stands (seo Jacking ang
vehicle suppor).

2 Remove the two screws which secure &
onds of the bumper to the rear of the rear
wheel arch (see illustration).

3 Open the tadgate and remove the four Ton
screws at the top edge of the bumper (see
lustration)

4 Pull the bumper rearwards off the four
locating pins, disconnect the number plate
light wiring, a.ndbwortolhagrom(m‘

ilustration).

5 nmwmmmmd
damage, it can be removed by unscrewing the
four retaining nuts.
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7.2 Rear bumper-to-wheel arch screws
(arrowed)

Refitting
6 Refitting is a reverse of the removal

- procedure, ensuring that the bumper engages
correctly with the locating pins as it is refitted.

4 al -reﬁtlhg §
removal,
and adjustment &
Removal

1 Open the bonnet and have an assistant
support it. Using a pencil or felt tip pen, mark
the outline of each bonnet hinge relative to the
bonnet, to use as a guide on refitting.

2 Disconnect the washer hose from the wind-
screon washer jets, and from the securing
clips on the underside of the bonnet (see
illustration). Disconnect the earth strap and
undo its retaining nut.

3 Undo the bonnet retaining bolts and, with

73 Removlngomofmupperreuhﬁm
scrows

8.2 Unclip the washer hose, and separate
it at the rubber connections

the help of an assistant, carefully lift the
bonnet clear (see illustration). Store the
bonnet out of the way in a safe place.

4 Inspect the bonnet hinges for signs of wear
and free play at the pivots, and if necessary
renew. Each hinge is secured to the body by
two bolts. Mark the position of the hinge on
the body, then undo the retaining bolts and
remove it from the vehicle. On refitting, align
the new hinge with the marks and securely
tighten the retaining bolts.

Refitting and adjustment

§ With the aid of an assistant, offer up the
bonnet and loosely fit the retaining boits. Align
the hinges with the marks made on removal,
then tighten the retaining bolts securely.
Reconnect the earth strap and securely
tighten its retaining nut.

& Close the bonner, and check for alignment

with the adjacent panels. If necessary, slacken

7.4 Pull the bumper rearwards off its
retaining pins

8.3 mmm{mm

the hinge bolts and re-align the bonnet to suit.
Once the bonnet is comectly aligned, securely
tighten the hinge boits. Check that the bonnet

fastens and releases satisfactorily.

~
Removal
1 Detach the inner cable from the lock body,
and release the outer cable from the lock lever
(see lllustrations).
2 The cable is in two sections, joined in a
plastic housing attached to the right-hand
3 Prise open the housing cover, and discon-

nect e calie ballstid lrom Ve housing [see
illustrations). The front section of cable can

9 Bonnet release cable -
removal and refitting

9.1b mmmmmmm

9.3a Unclip the bonnet lock cable
connector plastic cover...

9.3b . mmk&nublomﬂtﬂng
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10.2a Remove the bonnet lock support

be replaced independently, but it may be
advisable to renew both sections if one has
failed - the other section may be weak.

4 if required, work back along the cable
towards the engine compartment bulkhead,
noting its correct routing, and free it from the
retaining clips and ties. Tie a length of string
to the end of the cable.

5 From inside the vehicle, slacken and
remove the screws securing the bonnet
release handle to the vehicle.

6 Release the cable grommet from the
bulkhead, and withdraw the handle and cable
assembly. Once the cable is free, untie the
string and leave it In position in the vehicle;
the string can then be used to draw the new
cable back into position.

Refitting

7 Tie the inner end of the string to the end of
the cable, then use the string to draw the
bonnet release cable through into the engine
compartment. Once the cable is through,
untie the string.

8 Manoeuvre the bonnet release handie back
into position, and securely tighten its retaining
screws. Seat the rubber grommet in the
bulkhead.

9 Ensure that the cable is correctly routed,
and secured to all the relevant clips.
10 Clip the cable balistud into the plastic
connector housing on the inner wing, and
close the housing cover.

11 Connect the inner and outer cable to the
bonnet lock.

12 Check that the lock operates smoothly,
without any sign of undue resistance. Make
sure that the lock is working before closing

10.2b ... then unhook the arm from the
lock carrier, and remove it

the bonnet! Check that the bonnet fastens
and releases satisfactorily. If adjustment is
necessary, slacken the bonnet lock retaining
bolts (see Section 10), and adjust the position
of the lock to suit. Once the lock is operating
correctly, tighten its retaining bolts to the
specified torque.

10 Bonnet lock -
‘removal and refitting

Removal

1 Remove the radiator grille as described in
Section 29,

2 Unbolt the lock support arm, then unhook
and remove it from the lock carrier (see

illustrations).

3 Referring to Section 9, free the release
cable outer from the lock lever, then detach
the inner cable from the lock bracket.

4 Using a suitable marker pen, mark the
outline of the bonnet lock on the
crossmember, then slacken and remove the
two lock retaining bolts (see illustration).
Remove the lock from the front of the car.

Refitting

§ Before refitting, remove all traces of old
locking compound from the bonnet retaining
bolts and their threads in the body.

6 Locate the bonnet release inner cable in the
lock bracket and reconnect the outer cable to
the lever, Seat the lock on the crossmember.
7 Apply a suitable locking compound (VW
recommend the use of locking fluid D 185 400

11.2a Ummmefromdoorm
connector using a suitable C-spanner ...

11.2b ... and withdraw it from the door
pillar

10.4 Unscrew the retaining boits (2
and remove the bonnet lock from the
of the car

A2 - available from your VW dealer) to e
threads of the lock retaining bolts. :
8 Align the lock with the marks made prior |
removal, then refit the bolts and tighten '
to the specified torque setting.

9 Hook the lock support arm into through
top of the lock carrier, then insert and
the securing bolt at the bottom end.
10 Clip the radiator grille into position,
check that the lock operates smoothly, 3
any sign of undue resistance. Make sure i
the lock is working before closing the :
Check that the bonnet fastens and relea
satisfactorily. If adjustment is neces
slacken the bonnet lock retaining bolts, and
adjust the position of the lock to suit. Once
lock is operating correctly, tighten its retaine
bolts to the specified torque.

11 Door -

removal, ' \
b S

Removal

1 Disconnect the battery negative terminal
Note: /f the vehicle has a security-cooed
radio, check that you have a copy of the cooe
number before disconnecting the batlesy
Refer to your VWV dealer if in doubt.

2 Open the door. On front doors, rotate the
m\gmmmm
it from the pillar - a suitable C-spanner may Be
required for this. When working on rear doors
on models equipped with central locking
disengage the gaiter from the door pillar anc
wwmmmm
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11.3 Removing the check link pivot bolit
and nut

3 Slacken and remove the nut and pivot bolt
securing the check link to the pillar (see
illustration).

B Priseoﬂmecapmﬂnmrbwwud\

114 Loooenthohlngogm
(arrowed)

tightening it to the specified torque setting.
8 Reconnect the front door wiring connector,

making sure it is comrectly reconnected, and

secure it in position. Where necessary,
reconnect the cenlral locking vacuum pipe,

'_nngmbscrmand!m the door
s to remove (see illustration).

gmine the hinges for signs of wear or
e, If renewal is necessary, mark the
i of the hinge(s) then undo the retaining
nd remove them from the vehicle. Fit
W hinge(s), align with the marks made
k removal and tighten the retaining bolts

&% a smear of multi-purpose grease to

ngé pins, then, with the aid of an

pnt, refit the door to the vehicle. Once

or is correctly positioned, tighten the
L - to the specified torque.

models, align the check link with its

L and refit the pivot bolt and nut,

making sure the connection is pushed firmly
together. Fold the rubber gaiter back into

position, ensuring it is correctly located on the

pillar.

9 Check the door alignment and, If
necessary, adjust then reconnect the battery
negative terminal. If the paintwork around the
hinges has been damaged, paint the area with
a suitable touch-in brush to prevent corrosion.

Adjustment

10 Close the door and check the door
alignment with surrounding body panels. If
necessary, slight adjustment of the door
position can be made by slackening the hinge
bolts and grub screws and repositioning the
hinge/door as necessary. Once the door is
correctly positioned, tighten the hinge boits
and grub screws 1o the specified torque. If the

paintwork around the hinges has been
damaged, paint the affected area with a
suitable touch-in brush to prevent corrosion.

12 Door inner trim - :
Dloor i s oot §

Removal

Front door

Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the battery.
Reler to your VW dealer if in doubt.
1 Disconnect the battery negative terminal.
Then open the door.
2 Carefully prise out and remove the exterior
mirror nner mim paner (Sée mdSardodtiy’
3 Unscrew the door lock inner operating knob
from its rod (see illustration).
4 On models with manual front windows (or
when working on the rear door trim panel),
ensure that the window is closed, then slide
the spacer behind the regulator handle, to
release the retaining clip. The direction in
which the spacer must be pushed will vary, as
the spacer turns with the handle, but it can
easily be done by hand. Pull the handie off the
spindie (see illustrations).
5 On models with manual door mirror adjust-
ment, unclip the trim around the mirror
adjustment knob, and remove the screw
beneath.
6 On models with electric door mimors, unclip
the trim around the switch, and disconnect the
wiring connector beneath (see illustrations).

12.6a Unclip the mirror switch trim

12.4a Slide out the spacer behind the
regulator handle (the direction will not
necessarily be as shown) ...

12.6b ... and disconnect the mirror switch
wiring connector
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12.7a Unclip the trim cover from the door

12.9a Lever between the door trim panel
and the door to release the trim panel

7 Carefully unclip the upper trim cover from
the door pull handle and remove it from the
vehicle (see illustrations).

8 Remove the screws securing the interior
handle surround (see illustration).

9 Release the door trim panel studs, carefully
levering between the panel and door with a flat-
bladed screwdriver (or better, a purpose-made
tool as shown). Work around the outside of the
panel, and when all the studs are released,
ease the panel away from the door. Lift the
panel over the door lock knob, and release it
from the interior lock handle (see illustrations).

Rear door (where applicable)

10 The procedure for removing the rear door
trim panel is very similar to that for the front

door panel described previously, ignoring all
references to the door mirror.

12.11 i any of the trim panel retaining
studs are broken, they should be prised
out and renewed

Itl!lmopandmhlock
operating knob (arrowed) . ..

129b ...

Refitting

11 Refitting the trim panel(s) is the reverse of
removal. Before refitting, check whether any
of the trim panel retaining studs were broken
on removal, and renew them as necessary

(see illustration),

3 Wbckoomponm
removal and refitting

1 The exterior door handle and lock
mechanism were modified for 1998 model
year (ie from July 1997 onwards). The later
type ‘freewheeling' door lock Is designed so
that the entire lock barrel rotates if excessive
force is applied, thereby preventing
unauthorised access (see illustrations). It is
not recommended that the lock cylinder be
removed from the later-type door lock
assembly, as a special VW tool is required to
reassemble the freewheeling mechanism.

Removal

Interior door handle

2 Remove the door inner trim panel as
described in Section 12,

3 Release the handle retaining clip at the front
with a suitable screwdriver, then slide the
handie out of the door in a forwards direction,
and free it from the end of the link rod (see
illustrations).

12.9¢ ...and release the door p
the interior lock handie

Exterior door handle
Note: This task can be performes
door inner trim panel in position.
4 If work is being carried out &
door, insert the key into the lock.
§ Slacken and remove the Torx
the rear edge of the door. Move ™
assembly forwards and pivot it out o .
On the front door, as the
removed, rotate the key through S5,
up to July 1997) or through 45° fmees
July 1997) to disengage the handhe
lock operating lever (see |
6 Recover the handle seals an
retaining clips, and inspect them &=
damage or deterioration; ren
necessary. Note: Do not.
components into the door; if =
dropped, it will be necessary {0 ree
inner trim panel to recover It.

Front door lock cylinder

(models up to July 1997)

7 Remove the exterior door
described in paragraphs 4 to 6.
8 With the key in the lock,
connecting rod from the rear of
cylinder and recover the spring.
9 Noting their comect fitled posiion
the coupling plate and spring from :
the cylinder, then withdraw the ook
from the handie. Recover the sealeg
the handle and renew it if damages

-
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10 ;

13.1a Front door handie and lock components - 13.1b Front door handle and lock components -
modeis up to July 1997 models from July 1997 on
1 Door handle 6 Coupling plate 9 Connecting rod 1 Door handie 6 Back plate 10 Spring
2 Lock cylinder spring 10 Back plate 2 Lock cylinder 7 Freewheel 11 Locking plate
3 Seal 7 Coupling plate 11 Back plate 3 Seal sleove 12 Paddie
4 Torx screw 8 Connecting rod 12 Leaf spring 4 Torx screw 8 Support 13 Back plate
5 Spring spring 5 j

Spring 9 Coupling plate

r

13.5b ...then tum the key and disengage  13.5¢ ... and unhook the front end of the
therearend... handle
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13.12 Prise out the door inner trim panel

retaining studs

Front door lock cylinder
{models from July 1997 on)

10 It is not recommended that the lock
cylinder be removed from the later-type lock
assembly, as a special VW assembly tool is
required to ensure that the freewheeling
mechanism is refitted cormrectly. Front door
lock cylinder renewal on these models should
be entrusted to your VW dealer.

Front door lock

11 Ensure that the window is in the fully-
closed position, then remove the interior door
handle as described in paragraphs 2 and 3.
12 Carefully lever out the door trim panel
retaining studs from the rear edge of the door
(see illustration).

13 Carefully peel the foam insulating panel
away from the rear edge of the door (see
Section 14). We found that a small trimming
knife was useful to slice through the bead of

, . A | ; ’
. « » and disconnect the link
(arrowed) from the lock

131

=

13.15a Pull the vacuum pipe off the central

adhesive used to attach the foam panel, but
his is a long job, as care must be aken not 1o
cut the panel. If the panel is ripped or
damaged, a new one must be used on
refitting; any damaged trim clips must also
renewed. Continue as described under the
relevant sub-heading.

14 Remove the exterior door handle as
described in paragraphs 4 to 6.

15 On models with central locking, disconnect
the vacuum pipe from the lock assembly, and
disconnect the main wiring plug from the
central locking positioner (see illustrations).
16 Slacken and remove the lock retaining
bolts at the rear edge of the door. Prise out
the retaining clips and disconnect the lock link
rods from the door frame as necessary.
Manoeuvre the lock out through the door
inner frame, and disconnect the upper wiring
plug from the central locking positioner,
where applicable. Disengage the lock from

13.16b ... detach the lock link rod from

13.18a Ushgspmch.mmuﬂh

the link rods and remove it from the door (see
ilustrations).
Rear door lock
17 Carry out the operations described abe
in paragraphs 11 to 15, noting that there i &
wiring plug on the rear door lock.

18 Using a suitable pin punch, press &%
spreader pin through the centre of the intess
lock button pivot link rod. Free the pivot #=
and detach the pivot from the link rod fs
illustrations). N
19 Unclip the link rod guide clips from
door.

20 Slacken and remove the lock retaining &2
and manoeuvre the lock and link rod assemi
out from the door (see illustration)
noting their comrect fitted locations; the nk =8
are different, and must not be interchanged.

" " N

13.16¢ ... then pull out the lock and
disconnect the upper wiring plug from the
central locking unit. ..

}

4 _'- .'t 4 \:_l" 5

Y 1

13.18b ... which fits in the centre of the
link rod pivot
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=

link rods

13.18¢c Unciip the

ga the handle with the link rod, and
into position. Make sure the
pperates correctly, then refit the trim
s described in Section 12,
or door handle
e lock retaining clip to the door, and
#eais to the rear of the handle. Note: Do
=0 the clip into the door; if the clip is
it will be necessary to remove the
" panel to recover it.

ok the lock front pivot into place, then
rear of the handle into position. On the
@ece, rotate the key through 90° (models
1997) or through 45° (medels from
27) to engage the handle with the lock
g bever.

plates with a suitable lubricant
ommend the use of grease G 000 400
he sealing ring to the handle, and

cylinder.

ISSest the coupling plate and spring to the
'der, maxing sure Yhey are correclly
jocated, then check the operation ol the lock

cyfinder.
28 Fit the spring to the connecting rod, and
hook the rod onto the rear of the lock cylinder.

29 Rolit the exterior handle as described in

arEgrapis 22 lo 24.
Front door lock

30 Before refitting, slacken the lock adjusting
(Torx) screw - this screw is normally hidden
behind a plastic plug in the rear edge of the
door (see illustration). On the right-hand
door, this screw has a leff-hand thread - ie it
unscrews clockwise,

31 Manoeuvre the lock assembly into
position, and engage it with the link rod.

32 Refit the lock bolts and tighten them to
the specified torque. Where necessary,
reconnect the vacuum pipe and wiring
connector(s) (as applicable) to the lock

assembly.

33 Refit the exterior handle as described in
paragraphs 22 to 24.

34 Remove the plastic plug from the door to
gain access to the lock adjustment screw.
Noting that the screw may have a left-hand
thread (see paragraph 30), tighten the screw
to 3 Nm (2 Ibf ft) then refit the plastic plug.

35 Where necessary, refit the regulator guide
rail retaining bolts, and adjust as described in
Section 14,

36 Check the operation of the lock and
handile, then press the polythene insulating
panel back onto the door and refit the door
trim panel retaining clips.

37 Refit the interior door handle as described
in paragraph 21.

Rear door lock

38 Refit the link rods to the lock, making sure
they are comrectly refitted.

14.3b ... and lift away the speaker and
mounting panel

(7orx) screw - Lhis screw s normally fidden
behind a plastic plug in the rear edge of the
door. On the right-hand door, this screw has a
left-hand thread - ie it unscrews clockwise.

40 Manoeuvre the lock assembly into

position and tighten the retaining bolts to the

specified torque. Where necessary, reconnect

the vacuum pipe to the lock assembly.

41 Attach the link rod to the pivot, and clip

the pivot into the door. Secure the pivot in

position with the spreader pin.

42 Carry out the operations described in

paragraphs 33 to 37, ignoring the remark
about the regulator boits.

Removal

1 Remove the interior door handle as
described in Section 13.

2 Carefully lever out the door trim panel
retaining clips from the door.

3 On modeis with front door speakers,
remove five screws and lift away the speaker
mounting panel. Disconnect the speaker
wiring as Rt becomes accessible [see
Wustrations).

4 Carefully peel the foam insulating panel
away from the door, and remove the panel,
feeding the wiring through the holes provided.

14 Door window glass
and )

FLa

14.3¢c Disconnect the wiring from the rear
of the speaker
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14.4a Using a small knife to slice through
the adhesive securing the foam panel to
the door

14.6b ... then lift the window glass
upwards and out of the door frame

We found that a small trimming knife was
useful to slice through the bead of adhesive
used to attach the foam panel, but this is a
long job, as care must be taken not to cut the
panel (see illustrations). If the panel is ripped
or damaged, a new one must be used on
refitting; any damaged trim clips must also
renewed. Continue as described under the
relevant sub-heading.

5 Position the window glass so the glass
clamps on the regulator mechanism are
accessible through the door panel cutaways.
6 Slacken the window clamp bolts, and
release the clamps from the glass. Pull the
glass upwards, then tilt it towards the front
and manoeuvre the window glass out through
the top of the door (see illustrations).

14.4b Removing the foam panel

14.10a Pull off the rubber guides in

Rear door window glass

7 Remove the interior door handle as
described in Section 13.

8 Carefully lever out the door trim panel
retaining clips from the door.

9 Carefully peel the foam insulating panel
away from the door and remove the panel. We
found that a small trimming knife was useful
to slice through the bead of adhesive used to
attach the foam panel, but this is a long job,
as care must be taken not to cut the panel. If
the panel is ripped or damaged, a new one
must be used on refitting; any damaged trim
clips must also renewed. Continue as
described under the relevant sub-heading.

10 Pull out the rubber guides in front and to
the rear of the window (see illustrations).

11 Remove the rear guide channel upper
screw and lower retaining bolt (see
illustrations).

14.11a Remove the rear guide channel

14.11b ... and lower retaining

14.10b ... and to the rear of the rear door
window

12 The window glass is secured to the
regulator by a plastic spreader pin and plug -
the pin fits inside the plug. Using a 3 mm pin
punch, tap out the spreader pin, then use &
larger punch to drive out the plug, and recover
themn both from the door (see illustration).
13 Lift up the window glass to release it from
the regulator, and move it down as far a5
possible.

14 Pull the rear guide channel forwards off the
door fixed glass, taking care not to pull off the

W Q
\UU_ 1
:3
4
© )
s — ===
ol o
14.12 Rear window glass-to-regulator
attachment details
1 Plastic plug 3 Window glass
2 Spreader pin 4 Pin punch

—
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A B e g

iber seal beneath it. Once it is free, pull the

el down a littie to release the top from
bber seal, then remove it upwards from

‘goor (see illustrations).

' Pull the window glass upwards out of the
' {see illustration).

¥ necessary, the fixed glass can now be

from the sealing strip and

e from the door.

2t window regulator
move the window glass as described

e the retaining clip, and free the
Bator cables from the door. On models
 glactric windows, disconnect the wiring
gctor from the motor (see illustration).
‘Loosen the regulator retaining bolts, then
@ regulator slightly so that the bolt heads
) B passed through the holes in the inner
¥ {see illustrations).

20 Manoceuvre the regulator mechanism
downwards and out through the door aperture
(see illustration).

Rear window regulator

21 Remove the window glass as described
earfier.

22 Loosen the regulator retaining bolts, then
lift the regulator slightly so that the bolt heads
can be passed through the holes in the inner
door (see illustration). Recover the foam
spacer from the regulator spindle, where
fitted.

23 Manoeuvre the regulator downwards out
through the door aperture (see illustration).

Refitting
Front door window glass

24 Manoeuvre the window glass into position
and engage it with the regulator clamps. Make

F4.34b . . theo rampyp ) Irom the door

14.15 Liftino out the rear door window
glass

sure the glass is correctly seated, then lightly
tighten the regulator clamp nuts.

25 Check that the window glass moves
smoothly and easily, and closes fully. If
necessary, slacken the regulator clamp nuts
then reposition the glass as necessary. Once
the window operation is correct, tighten the
clamp nuts to the specified torque.

26 Press the foam insulating panel back
into position, making sure it is correctly
seated, and refit the trim panel clips.
Refit the inner trim panel as described in
Section 12.

Rear door window glass

27 Where removed, ease the fixed glass into
position, making sure it is comectly seated in
the sealing strip.

28 Refit the rear guide channel to the fixed

14.19b Lift the regulator so that the bolt
heads (arrowed) can pass through the
holes in the door frame




1114 Bodywork and fittings

29 Insert the plastic plug and spreader pin
into the window glass, so that the assembly
protrudes an equal amount either side of the
glass (see illustration).

30 Guide the window glass into the top of the
door, taking care as it is quite difficult to align.
Insert the glass into the top of the lifting rail
slot, again ensuring that the edge of the glass
is central in the slot.

31 Tap the top of the glass down gently, so
that the spreader pin/plug assembly locates in
the lifting rail.

32 Refit the rear guide channel upper and
lower retaining screws, then fit the front and
rear rubber guides.

33 Check that the window glass moves
smoothly and easily, and closes fully,

34 Once the window is operating correctly,
press the foam insulating panel back into
position, making sure it Is correctly seated,
and refit the trim panel clips. Refit the inner
trim panel as described in Section 12.

Front window regulator

35 Manoceuvre the regulator into position
through the door aperture, hooking the bolt
heads into engagement with the inner door.
Tighten all its fixings to the specified torque.
Where necessary, reconnect the wiring
connector to the regulator motor.

36 Clip the regulator cables into position then
refit the glass as described above.

Rear window regulator

37 Manoeuvre the regulator into position
through the door aperture then refit the
retaining bolts and tighten them to the

15.2a Inside the tailgate, remove the

14,29 Fltl:h.pbgu\dph
(arrowed) so that they protrude an equal
amount either side of the glass

specified torque. Where necessary, reconnect
the wiring connector to the regulator motor.
38 Refit the glass as described above.

R

Removal

Tailgate

1 Open up the tailgate, then disconnect the
battery negative terminal. Note: /f the vehicle
has a securily-coded radio, check that you
have a copy of the code number before
disconnecting the battery. Refer to your VW
dealer if in doubt.

2 Slacken and remove the tailgate handie
retaining screw, then release the tailgate trim
panel clips, carefully levering between the
panel and tailgate with a flat-bladed
screwdriver. Work around the outside of the
panel, and when all the clips are released,
remove the panel (see illustrations).

3 Disconnect the wiring connectors situated
behind the trim panel, and free the washer
hose from the tailgate wiper motor. Also
disconnect the wiring connectors from the
heated rear screen terminals, and free the
wiring grommets from the tailgate.

4 Tie a plece of string to each end of the
wiring then, noting the correct routing of the
wiring harness, release the harmess rubber
grommets from the tallgate and withdraw the

wiring. When the end of the wiring appeass.
untie the string and leave it in position in #s
tailgate; it can then be used on refitting %=
draw the wiring into position. ]
§ Using a suitable marker pen, draw arous
the outline of each hinge, marking its comess
position on the tailgate.
6 Have an assistant support the tailgate, &
release the support struts from their =
mountings on the tailgate as described &
paragraph 10. Slacken and remove the boss
securing the hinges to the tallgate, &
remove the tailgate from the vehicle (see
illustration). Where necessary, recover
7 Inspect the hinges for signs of wear &
damage and renew if necessary. The hinges
are secured to the vehicle by nuts or b¢
(depending on modei) which can be accessss
omemmamnhasbeenffmﬁm
trim strip and peeled back.
8 On refitting ensure that the hinge gasket &
in good condition, and secure the hings =
position.

Support struts

9 Support the taiigate in the open position.
using a stout piece of wood, or with the

of an assistant.

10 Using a small flat-bladed pwd!
raise the spring clip and pull the support st
off its balljoint mounting on the tailgate (see
illustration). Raise the second retaining &%
then detach the strut from the balijoint oo
body and remove it from the vehicle. If B
struts are to be re-used, do not pull the sping
clips out completely, or they will be damages.
Refitting

Tailgate

11 Refitting is the reverse of re
aligning the hinges with the marks
before removal.

12 On completion, close the tallgate
check its alignment with the surroundisg
paneis. if necessary, slight m_ .
made by slackening the retaining bolts
repositioning the tailgate slightly on its hingss
if the taligate buffers are in need &
adjustment, continue as follows.

13 Carefully lever out the retaining pins

15.10 m«nmuﬂm support strut
spring clip (arrowed)
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: aammcloaraneeasshown (see
. Refit the rubber pad then pull out

e between the rubber and buffer
‘be as shown (see illustration). Refit
ffer to the tallgate and secure it in

with the retaining pins. Close the
kaate to the second lock detent, then open
20 again to reset the buffer. Remove the
sber pad and complete the adjustment by
" g the clamp screw lightly (1 to 2 Nm)
‘refitting the rubber.

15.13b Tailgate rubber buffer setting

1 Recess b=10mm
2 Locking lugs

Support struts

14 Refitting is a reverse of the removal
procedure, ensuring that the strut is securely
Removal

held by its retaining clips.

16 Taﬂgetalwk ents - %
Tailgate lock
1 Open up the tailgate, then remove the tail-

gate trim panel as described in paragraph 2 of
Section 15.

16.2a Boot light wiring plug (A) and lock
operating rod (B)

2 Disconnect the wiring plug for the boot
light, then detach the lock and handle
operating rod using a suitable flat-bladed
screwdriver (see illustrations).

3 Loosen and remove the lock retaining
screws, then manoeuvre the lock out of
position {see illustrations).

Tailgate lock handle

4 Open up the tailgate, then remove the
taligate trim panel as described in paragraph
2 of Section 15.

5 Disconnect the pull rod from the handle
assembly, and where applicable, unclip the
central Iocking operating rod (see
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16.5a Tmm&cﬂhdof.shovﬂnc
handie pull rod (A), wire clip (B) and central operating rod

:‘_) ]
the hand

the tailgate
6 Lever out the securing wire chp &
the lock cylinder from the has
illustrations). Recover the O-r
7 Remove three Torx re

16.7b ...and

Tailgate lock cylinder
8 The lock cylinder is removed s &
in paragraphs 5 and 6 above.

Refitting

9 Refitting is a reversal of
panel, check the operation
components and (where .

with a central door locking
automatically locks all doors and
in unison with the manual loc

front door. The system is op !
{ pressure pump, which supplies vees

lock the doors, and pressure 10 Lok
A-A (see lllustration). Apart from e &
17.1 Central locking system components the door locks are identical 1o s
1 Bi-pressure pump 5 T-piece 9 Front door lock positioner  models without central locking.

2 Taligate lock positioner 6 Door pillar connector 10 Rear door lock positioner 2 Should the system devdop-‘_l"_ 2
3 Rear door lock positioner 7 Pipe connector 11 Fuel filler flap positioner condition and security of the hoses =58
4 Front door lock positioner 8 Vacuum pipe first be checked. A leak will cacss S
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17.9 Pulling off the vacuum pipe from the
tailgate lock positioner

pressure pump to run longer than five

seconds, and if it runs for thirty-five seconds,

an internal control unit will automatically

switch it off.

Removal

Central locking pressure pump

3 The central locking operating pump is
located on the right-hand side of the luggage
compartment, behind the right-hand side trim
panel. Before removal, disconnect the battery
negative lead. Note: /f the vehicle has a
security-coded radio, check that you have a
copy of the code number Dbefore
disconnecting the battery. Refer to your VW
dealer if in doubt.

4 Open the tailgate, then lower the right-hand
side trim panel by turning the two fasteners
through 90°.

§ Lift out the first-ald box tray, where fitted.
Lift the pump carefully out of the insulation
AIRT ASRAVTECY TR WG AT

| pressure pipe from the pump, and
sove the pump from the vehicle (see

¢ lock positioner

positioner is removed with the door

as described in Section 13.

remove the positioner from the lock, first

the lock latch to the locked position then
o the door window stop buffer. Unscrew

& remove the positioner retaining Torx

. Release the retaining clips and remove

S positioner from the lock, noting how the

i :‘ton«plungeﬁaengagad with the lock

17.11a Lift up the retaining clip . . .

Tailgate lock positioner

8 Remove the tailgate trim panel as
described in paragraph 2 of Section 15.

9 Disconnect the vacuum pipe from the
positioner (see illustration).

10 Referring to Section 16, disconnect the
operating rod from the lock cylinder.

11 Lift up the retaining clip, and press the
positioner to the left to remove it from its
location in the tailgate (see illustrations).
Fuel filler flap positioner

12 To gain access to the filler flap positioner,
remove the pressure pump as described in

2 and 3. With the pump removed,
take out its insulation packing.

—

17.13 Fuel filler flap positioner details

1 Vacuum pipe 4 Operating rod
2 Positioner 5 Fuel filler flap
3 Retaining screws

.. . then slide the positioner to the
left and remove

17.11b

13 Slacken and remove the positioner
retaining screws (see illustration). Pull the
positioner and its operating rod out of its
location, disconnecting its vacuum hose as it
becomes accessible. Note that the rear light
cluster will have to be removed (see Chapter 12)
when refitting the positioner, in order to guide
the locking rod into the filler cap.

Refitting

14 Refitting is a reverse of the relevant
removal procedure, making sure all vacuum
pipe connections are securely remade. On
completion, check the operation of all central
locking system components.

18 Electric window components
- removal and refitting

Windpw switches
1 Refer to Chapter 12.

Window motors

Removal

2 Remove the regulator assembly as
described in Section 14.

3 Remove the three cross-head motor
retaining screws from one side of the motor,
and recover the plastic spacer sleeves (see
illustration).

4 Turn the regulator assembly around, and
remove the five cable drum securing screws.
Open the hinged cover and remove the wiring
connector from its location (see illustration).
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18.3 Electric window motor securing
screws (1) and spacer slooves (2)

5 Pull the cable drum off the gear housing by
hand - it may be necessary to rock it loose.

Refitting

6 If a new motor is being fitted, remove the
fitting cover. Pull the drive gear off the old
motor shaft, and recover the spacer washer.
Fit the drive gear and washer to the cable
drum (see illustration).

7 Make sure that the motor drive gear com-
ponents are sufficiently lubricated (VW recom-
mend grease G 000 450 02 - available from
your VW dealer) and free from dust and dirt.
8 Check that the cable is comrectly located on
the drum, then engage the cable drum with
the motor. It may be necessary to turn the
drum and motor slightly to achieve
satisfactory engagement.

9 Refit the cable drum securing screws, and
tighten in the sequence shown (see
illustration). Refit the wiring connector, and
secure by closing the hinged cover.

18.4 Electric window motor details

1 Cable drum 3 Hinged cover
securing screws 4 Cable drum
2 Wiring connector
10 Turn the assembly over, and refit the
motor retaining screws.

11 Refit the regulator assembly as described
in Section 14,

Removal

Manually-operated mirror

1 Remove the door inner trim panel as
described in Section 12.

2 Remove the insulation from the door frame,
then undo the retaining screws and free the
mirror  adjustment  mechanism  (see
illustration).

Note: The mimror glass is chppes
Removal of the glass without B
tool (number 80-200) is Bkely
breakage of the glass. %

i

o

- R A
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19.5a Mirror wiring is protected from the
metal edge of the door frame by a foam

insulation block

Warning: Wear thick gloves and
eye protection when removing
the mirror glass - even if the
glass is not broken, it may break

during removal

6 Insert a wide plastic or wooden wedge

between the mirror glass and mirror housing,

and carefully prise the glass out. Take great
care when removing the glass; do not use
excessive force, as the glass is easily broken.

7 Remove the glass from the mirror. Where

applicable, disconnect the wiring connectors

from the mirror heating element,

Mirror switch

(electrically-operated mirror)

8 Refer to Chapter 12.

Electrically-operated mirror motor

9 Remove the mirror glass as described above.
10 Undo the retaining screws and remove
the motor, dmecﬂng its wiring connector
as it becomes accessible.

Refitting

11 Relfitting is the reverse of the relevant
removal procedure.

mmmmw

o) - genea niomaton

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.
Renewal of such fixed glass is a difficult, messy
and time-consuming task, which is beyond the

19.5b Remove the three mounting screws
(arrowed) . . .

scope of the home mechanic. It is difficult,
uniess one has plenty of practice, to obtain a
secure, waterproof fit. Furthermore, the task
carries a high risk of breakage; this applies
especially to the laminated glass windscreen.
In view of this, owners are strongly advised to
have this sort of work caried out by one of the
many specialist windscreen fitters.

21 Sunroof -
general information

Due to the complexity of the sunroof
mechanism, considerable expertise is needed
to repair, replace 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.
Therefore, any problems with the sunroof

should be referred to a VW dealer.
22 Body exterior fittings - %
removal and refitting
N
Wheelarch liners and body
under-panels

1 The various plastic covers fitted to the
underside of the vehicle are secured in
position by a mixture of screws, nuts and
retaining clips, and removal will be fairly
obvious on inspection. Work methodically

19.5¢ ... and remove the mirror from the
door

around the panel, removing its retaining
screws and releasing its retaining clips until
the panel is free and can be removed from the
underside of the vehicle. Most clips used on
the vehicle are simply prised out of position.
2 On refitting, renew any retaining clips that
may have been broken on removal, and
ensure that the panel is securely retained by
all the relevant clips and screws.

Body trim strips and badges

3 The various body trim strips and badges
are held in position with a special adhesive
tape. Removal requires the trim/badge to be
heated, to soften the adhesive, and then cut
away from the surface. Due to the high risk of
damage to the vehicle’s paintwork during this
operation, it is recommended that this task
should be entrusted to a VWV dealer.

23 Seats - %
removal and refitting 2N
Q
Removal
Front seat

1 Slide the seat forwards and unclip the trim
cover from the seat inner guide rail. Remove
the cover rearwards. Repeat the operation on
the outer seat rail (see illustrations).

2 Slide the seat backwards and remove the
rearward travel limiter Allen boit and nut from
the front of the seatl centre guide rail (see
illustration).

23.12 Unclip the trim cover from the front 23.1b ... and the cover or end plug from 23.2 Removing the rearward travel limiter

seat inner rail . . .

the outer rail

nut and bolit



11020 Bodywork and fittings

3 Slide the seat fully backwards, disengaging
it from the outer guide rails and remove it from
the vehicle. Recover the plastic guide pleces
from each of the seat guides, and renew them
if they show signs of damage or deterioration .

Rear seat assembly

4 Lift up the rear seat cushion(s), then press
together the spring legs and release from the
hmges.R«nmthoseaiemmon(s]mm

8 Fold dmm the rear seat backrest(s).

6 On models with a split folding rear seat,
carefully prise out the double-ended

clip out from the top of the centre hinge pivol.
7 Using a small flat-bladed screwdriver,
depress the locking hook at the side of the
backrest, then move the backrest upwards to
release its pivot pin. Disengage the backrest
from the centre hinge, or from the other locking
hook (as applicable), and remove it from the
vehicie. On models with a spiit folding rear seat,
remove the opposite seat back in the same way.

Refitting

Front seats

8 Before refitting, examine the seat guide
pleces for signs of wear or damage, and
renew if nocessary. Refitting is a reverse of
the removal procedure, ensuring that the seat
adjustment lever engages correctly with the
centre guide locking plunger as the seat is
refitted.

Rear seat assembly

9 Refitting is the reverse of removal, making
sure the seat backs and cushions are clipped
securely in position.

24 Front seat belt tensioning
mechanism -

Most models covered in this manual are
fitted with a front seat belt tensioner system.
The system is designed to instantaneously
take up any slack in the seat belt in the case
of a sudden frontal impact, therefore reducing
the possibility of injury to the front seat
occupants. Each front seat is fitted with its
system, the tensioner being situated behind
the sill trim panel.

25.1 Unclip the cover from the seat belt

The seat belt tensioner is triggered by a
frontal impact above a pre-determined force.
Lesser impacts, including impacts from
behind, will not trigger the system.

When the system is triggered, the explosive
gas in the tensioner mechanism retracts and
locks the seat beit through a cable which acts
on the inertia reel. This prevents the seat belt
moving and keeps the occupant firmly in
position in the seat. Once the tensioner has
been triggered, the seat belt will be
permanently locked and the assembly must
be renewed. If any abnormal rattling noises
are heard when pulling out or retracting the
beit, this also indicates that the tensioner has
been triggered.

There is a risk of injury if the system is
triggered inadvertently when working on the
vehicle, and it is therefore strongly
recommended that any work involving the
seat belt tensioner system is entrusted to a
VW dealer. Note the following wamings before
contemplating any work on the front seat
beits.

Warning: Do not expose the
tensioner mechanism to tempera-
tures in excess of 100°C (212°F).
If the tensioner mechanism is
dropped, it must be renewed, even it has
suffered no apparent damage.
Do not allow any solvents to come into
contact with the tensioner mechanism.
Do not attempt to open the tensioner
mechanism as it contains explosive gas.
Tensioners must be discharged before
they are disposed of, but this task should
be entrusted to a VW dealer.

25.2b ...and remove it from the car,
noting the fitted order of all components

you attempt to separate the
assembly from the inertia reel.

Removal

Front seat belt - three-door

1 Pull the cover off the seat belt
mounting, for access to the mou
beneath (see illustration).

2 Unscrew and remove the upper me
bolt, recovering any washers or spac
noting the correct fitted order
components (see illustrations).
3 Pull off the rubber door weatherstrip
area around the B-pillar trim panels. Cat
prise off the B-pillar upper trim
releasing it from its clips on the door s
4 Remove the screw at the bottom
door aperture securing the side trim
the door sill trim panel. Loosen the
panel in the area where it joins the s t
panel. i
5 Fold the rear seat backrest forwards.
6 Unscrew the seat backrest locati
from the side trim panel.

7 Lkmewmetwooval-shapodbum
the rear of the side trim panel.
8 Working around the edges of the sic
panel, release the panel from its rets
and remove it from the car.
9 Remove two cross-head screws &
detach the seat belt guide clip from
pillar. _
10 Loosen and remove the seat belt
mounting bolt, and remove the beit ree
its location. Note: Removing the
mounting bolt disables the seat beit {
mechanism - do not refit the bolt w
seat beit is removed from the car,
enabiles the system once more.

11 The seat belt side/sliding anchor
seat beit stalk can be simply unbolt
removed with the seat belt - fold bas
carpet for access to the bolts, as
Note the cormect fitted order and position
bolts and washers, for refitting. ’
Front seat belt - five-door models
12 Remove the seat beit upper mo X0
and B-plilar upper trim panel as des
paragraphs 1 to 3. With the trim
removed, the seat belt height adjuster
unbolted and removed, i required
illustrations). s
13 Loosen the door sill trim panels in the.
around the base of the B-pillar. Prise off
B-pillar lower trim panel, releasing it fror
retaining clips, and pulling it forward off
mounting pin at the base of the panel {
illustrations).

CrDeEs
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25.12b Prise off the B-pillar upper trim

% Remove the seat belt guide clip, inertia
8. side anchor and seat belt stalk as
bed in paragraphs 9 to 11 (see

25.14b ... and the inertia reel mounting
bolt

25.13a Carefully prise away the B-pillar

Rear seat belt - three-door models

15 Remove the rear parcel shelf, and fold the
rear seat cushions and backrest forwards.

16 Remove the side trim panel as described
in paragraphs 6 to 8.

17 Remove the two Torx screws from the
parcel shelf side support, then unhook the
panel from the two retaining lugs on the C-
pillar and remove it from the car.

18 Unscrew the two nuts from the base of
the C-pillar trim panel, then prise off the C-
pillar trim panel and remove it from the car.
19 Depending on model and the amount of
access required, it may be necessary to
partially remove and fold back the carpeted
trim panel from the rear wheel housing.

20 Pull the cover off the seat belt upper
mounting, for access to the mounting bolt
beneath (see illustration).

21 Unscrew and remove the upper mounting

26.12¢ ...and remove it from the car

25.13b ...tombmﬂnmﬁmgdmw
and the mounting pin (B)

bolt, recovering any washers or spacers, and

noting the correct fitted order of all
components.

22 Loosen and remove the inertia reel
mounting bolt (see illustration), and lower the
reel out of position.

23 The seat belt side anchorages and seat
belt stalks can be simply unbolted and
removed with the seat beit. Note the correct
fitted order and position of all boits and
washers, for refitting.

Rear seat belt - five-door models

24 Remove the rear parcel shelf, and foid the
rear seat cushions and backrest forwards.

25 Unscrew the seat backrest locating pin
from the rear door aperture trim panel, and
unscrew the two oval-shaped buttons,

26 Working along the panel, release the door
aperture trim panel from its retaining clips and
remove it from the car,

25.22 Rear seat belt inertia reel mounting
bolt (arrowed)
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26.6 Press the glovebox stop legs
inwards . ..

27 The remainder of the removal procedure
is as described for three-door models, in

paragraphs 17 to 23.
Refitting

28 Refitting is a reversal of the removal
procedure, ensuring that all the seat belt
mounting bolts are securely tightened. Also
ensure that all disturbed trim panels are
correctly located and securely retained by all
the relevant retaining clips. When refitting the
upper trim panels, the height adjustment lover
must engage correctly with the seat belt
upper mounting boit.

26 Interior trim - %
removal and refitting N
83
Interior trim panels
Note: Specific details for most interior panels
are contained within Section 27.

1 The interior trim panels are secured using
either screws or various types of trim
fasteners, usually studs or clips.

2 Check that there are no other panels
overiapping the one to be removed; usually
there is a sequence that has to be followed,
and this will only become obvious on close
inspection.

3 Remove all obvious fasteners, such as
screws, If the panel will not come free, it is held
by hidden clips or fasteners. These are usually
situated around the edge of the panel, and can
be prised up to release them; note, however

26.7 ... and withdraw the glovebox (seen
with steering wheel removed)

that they can break quite easily so
replacements should be available. The best way
of releasing such clips without the correct type
of tool, is to use a large flat-bladed screwdriver.
Note in many cases that the adjacent sealing
strip must be prised back to release a panel.

4 When removing a panel, never use excessive
force or the panel may be damaged; always
check carefully that all fasteners or other
relevant components have been removed or
released before attempting to withdraw a panel.
5 Refitting is the reverse of the removal
procedure; secure the fasteners by pressing
them firmly into place and ensure that all
disturbed components are comrectly secured
to prevent ratties.

Driver’s side glovebox

6 Open the glovebox, and press the stop leg
at either side inwards so that the glovebox
can be lowered right down (see illustration).
7 Pull the glovebox out at the bottom to
release it from its lower hinge, and manoeuvre
the glovebox out of the facia (see illustration).
8 The driver's side footwell cover can now be
removed if required; this is secured by two
cross-head screws (see illustrations).

9 Refitting is a reversal of removal.

Passenger’s side glovebox

Note: Models with a passenger airbag do not
have a glovebox on the passenger's side. To
remove & passenger's side airbag, refer to
Chapter 12,

10 Open the glovebox lid, and remove four
screws inside the glove compartment (three at
the top, one at the back). One of the screws

26.8b ... and remove the driver's side
footwell cover

26.10a Rommmmwbohhdoada
hinge ...

.i! i

e, ™

also retains the glovebox lid catch - recoss
this as the screw is removed. Remove
screw each side behind the glovebox
hinge, and withdraw the glovebox from
facia (see illustrations).

11 The passenger’s side shell will &
come out with the glovebox, or can
removed by unscrewing the two reta
screws at the top, and pulling the shelf o
its location.

12 Refitting is a reversal of removal.
Carpets

13 The passenger compartment floor ©
is in one piece and is secured at its edges S
screws or clips, usually the same fastanss
used to secure the various adjoining
panels. .
14 Carpet removal and refitting Is re -
straightforward but very Irrne- Sur
because all adjoining trim paneis must &
removed first, as must components such &8
the seats, the centre console and seat &
Headlining

15 The headlining is clipped to the roof &
can be withdrawn only cnce all fi rtﬁngs
as the grab handles, sun visors,
fitted), windscreen and rear quanof
and related trim panels have been re "
and the door, lailgate and sunroof ape

sealing strips have been prised clear.
16 Note that headlining removal regu
oonsaderabhsk:llmdexpwmﬁubb o

carried out without damage, and is plore
best entrusted to an expent.

26.10b ... and withdraw the passenger's
side glovebox from the facia
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ion,
grab handle securing screws are
d under two flaps, which can be
pped and swung upwards for access
illustration).
| Bamove the two screws and take off the
b handle.

BT oval

On manual transmission models, unclip the
i lever gaiter from the console, and lift it up

27.1a Unclip the gear lever gaiter...

the gear lever. Unclip the top cover from the
centre console, and remove over the gear
lever, feeding the gear lever gaiter through the
cover (see illustrations).

2 On automatic transmission models, undo
the screw under the detent button on the lever
handle, and lift the handle from the lever.
Detach and lift the selector cover up from the
centre console.

3 Remove the two plastic nuts at the rear of
the console, and the cross-head screw at the
very front (see Hllustrations).

4 Lift the console upwards, releasing it from
the studs at the rear (see illustration).
Recover the plastic spacers from the studs
once the console is removed.

Refitting

5 Refitting Is the reverse of removal, making
sure all fasteners are securely tightened.

27.3b ...and the screw at the front of the
console (arrowed)

YT Label each wiring connector
as it is disconnected from its
m component. The labels will
prove useful on refitting,
when routing the wiring and feeding
the wiring through the facia apertures.
Removal
1 Disconnect the battery negative terminal.
Note: If the vehicle has a security-coded
radio, check that you have a copy of the code
number before disconnecting the battery.
Refer to your VIV dealer if in doubt.
2 Remove the centre console (Section 27).
3 Remove the steering column (Chapter 10).
4 Remove the instrument pane! assembly and
radio/cassette unit as described in Chapter 12,
Also remove the front (upper) treble loud-
speakers from the facia, where fitted,
5 On models equipped with a passenger’s side
airbag, remove the airbag unit (Chapter 12).
6 On models not equipped with a
passenger’s side airbag, remove the glovebox
as described in Section 26.
7 If not already done, remove the driver’s side
glovebox and the footwell cover, as described
in Section 26.
8 Working around the fuse/relay panel,
disconnect the aerial plug (which may have a
foam insulating cover), then unscrew the nut
and detach the earth strap (see illustrations).
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28.9a Release the retaining clips at each

9 Release the clips at either side of the fuse
panel, and pull it from its location for access
to the wiring plugs at the rear (see
illustrations).

10 Disconnect all the wiring plugs from the
rear of the fuse/relay panel, labelling them for
refitting (see illustration). We found that, in
practice, the plugs are so designed that they
will only fit in one place, but labelling definitely
makes reconnecting the plugs much less
time-consuming.

11 Open both front doors, and disconnect
the wiring harness connector each side by
unscrewing it - a suitable C-spanner may be
required. Detach the wiring plug from the door
pillar by twisting and releasing its bayonet
connecting ring on the door side of the pillar
(see illustrations).

12 Unscrew the nut, and disconnect the

harness locking ring . . .

28.12 Remove the nut (arrowed) and
disconnect the earth wire at the
passenger's side of the facia

28.90 ...monlowefﬂuﬁmlniaypw

earth wire from the lower passenger's side of
the facia (see illustration).

13 Lever off the plastic cap from each end of
the facia panel, and remove the bolt beneath
(see illustrations).

14 Refer to Chapter 3, Section 9 and remove
the heater control panel. Pull out the shelf or
switch panel (depending on model) below the
heater controls. Where applicable, disconnect
the wiring from the switches (see illustration).
15 Remove the cross-head screws and the
nut, and remove the facia central support
from below the heater control panel. Also
remove the two screws on the underside of
the facia, which secure another support
bracket (see illustration).

16 Reach in through the instrument panel
aperture, and disconnect the facia vent plastic
duct. Pull the duct to one side, for access to

28.11b ...

28.13a Lever out the plasticend cap . .

17 Similarly, reach
passenger's glovebox apes
disconnect the facia vent plastic Suss
duct out of the way (or remove & &
for access to the two facia =
behind. Have an assistant s
then remove the nuts (see illustra
18 Carefully ease the facia sssemb!y
from the bulkhead. As it is withdrawn, re
the wiring hamess from its retaining clips &8
the rear of the facia, whilst noting its comes
routing (see Haynes Hint at the start of e
Section). Remove the facia assembly from e
vehicle. Recover the sealing grommets whics
are fitted to the facia mounting studs; renes
them if they are worn or damaged.

28.11c ... then recover the ring from the
door pillar

28.13b ... then remove the bolt at each
end of the facia
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4 )

28.14 Disconnecting the wiring plugs from the switches below 28.15 Facla central support cross-head screws (A), nut (B) and
the heater controls additional support screws (C)
Refitting position. Using the labeis stuck on during through their respective apertures, then
19 Refitting is a reversal of the removal removal, ensure that the wiring is refit all the facia fasteners, and tighten
ing the following points: correctly routed and securely retained by them securely.
procedure, noting lowing 3 its facia clips. ¢) On completion, reconnect the battery and
a) Fit the sealing grommets to the facia b) Clip the facia back into position, making check that all the electrical components
studs and manoeuvre the facla into sure all the wiring connectors are fed and switches function correctly.

e N N e
-

28.17a Removing the vent duct through the glovebox aperture... 28.17b ... for access to the passenger's side facia mounting nuts

(arrowed)
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29.2d ... and remove the grille from the
front of the car

29 Radiator grille and

Removal

1 Open the bonnet.

2 Using a suitable screwdriver, carefully
release the radiator grille upper and lower
retaining lugs (four at the top, one at the
bottom), then lift the grille to release the

20.2¢c . ﬂwnltnmogrﬂomsmltofh
holes (arrowed) . .

supponpogsandmnoveiﬂorwsdamﬂ'ﬁ“
vehicle (see illustrations).

3 Refer to Chapter 12 and remove the front
direction indicators, for access to the
headlight/grille trim retaining screws.

4 Loosen and remove the retaining screws,
release the two central clips, and carefully
withdraw the headlight/grille trim from the
front of the car (see illustrations).

Refitting
5 Refitting is a reversal of removal.

trim from the car
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precautions

Warning: Before carrying out
any work on the electrical

system, read through the

given in Safety first!

at the beginning of this manual, and in
Chapter 5A.

The electrical system is of 12-volt negative
earth type. Power for the lights and all
electrical accessories is supplied by a
lead/acid type battery which is charged by the
alternator.

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 5A.

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. Note: If
the vehicle has a security-coded radio, check
that you have a copy of the code number
before disconnecting the battery. Refer to
your VW dealer if in doubt.

2 Electrical fault-finding -

Note: Refer to the precautions given in Safety
first! and in Chapter 5A before starting work.
The following tests relate to testing of the
main electrical circuits, and should not be
used to lest delicate electronic circuits (such
as anti-lock braking systems), particularly
where an electronic control unit is used.

General
1 A typical electrical circuit consists of an

refated to that component, and the wiring and
connectors which link the component to both
the battery and the chassis. To help to pinpointa
problem in an electrical circuit, wiring diagrams
are included at the end of this Chapter.

2 Before attempting to diagnose an electrical
fault, first study the appropriate wiring diagram
to obtain a complete understanding of the
components included in the particular circuit
concemed. The possible sources of a fault can
be narrowed down by noting if 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 meited fusible link, or a faulty
relay (refer to Section 3 for details of testing

relays). Visually inspect the condition of all
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 fault-
finding include a circuit tester or voltmeter (a
12-voit 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.
Belore attempting to locate a problem with
test instruments, use the wiring diagram to
determine where to make the connections.

6 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 fault to a particular section of
wiring. This method of testing can be used in
conjunction with any of the tests described in
Ihe following sub-Sections.

6 Apart from problems due to poor
connections, two basic types of 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-circuit fault will
prevent a component from working, but will
not cause the relevant circuit fuse to blow.

8 Short-circuit faults are caused by a ‘short’
somewhere in the circuit, which allows the
current flowing in the circuit to escape along
an alternative route, usually to earth. 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. 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 circuit 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, preferably 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 oilher by
the tester bulb lighting or a voltmeter reading,
as applicable), this means that the section of
the circuit between the relevant connector
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 Ss
between that point and the previous test point
with voltage. Most problems can be traced %o
a broken, corroded or loose connection.

Finding a short-circuit

16 To check for a short-circuit, firss
disconnect the load(s) from the circuit (loacs
are the components which draw curmrent from
a circuit, such as bulbs, motors, heating
elements, etc).

16 Remove the relevant fuse from the circult.
and connect a circuit tester or voltmeter to the
17 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is moved to a particular position.

18 If voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading.
as applicable), this means that there is &
short-circuit.

19 If no voltage is present, but the fuse st
blows with the load(s) connected, this
indicates an internal fault in the load(s).

Finding an earth fault

20 The battery negative terminal is conneciec
to earth- the metal of the engine/transmission
and the car body - and most systems are wired
so that they only receive a positive feed, the
current returning through the metal of the car
body. This means that the component
mounting and the body form part of that circult.
Loose or corroded mountings can therefors
cause a range of electrical faults, ranging from
total failure of a circuit, to a puzzling partial
fault. In particular, lights may shine dimiy
(especially when another circuit sharing the
same earth point is in operation), motors (eg.
wiper motors or the radiator cooling fan motof
may run slowly, and the operation of one circu®
may have an apparently unrelated effect on
another. Note that on many vehicles, earh
straps are used between certain components.
such as the engine/transmission and the body,
usually where there is no metal-to-metal
contact between components due to flexibie
21 To check whether a component s
properly earthed, disconnect the battery and
connect one lead of an chmmeter to a known
good earth point. Connect the other lead 10
the wire or earth connection being tested. Tha
resistance reading should be zero; if not.
check the connection as follows. J

22 If an earth connection is thought to be
faulty, dismantle the connection and clean
back to bare metal both the bodyshell and the
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 thata
clean metal-to-metal joint is made. On
reassembly, tighten the joint fasteners
sacurely; if a wire terminal is being refitted,
use serrated washers between the terminal
and the bodyshell to ensure a clean and
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3.6a Rear view of driver’s side glovebox,
showing fuse table and fuse removal tool
(arrowed)

secure connection. When the connection is
remade, prevent the onset of corrosion in the
future by applying a coat of petroleum jelly or
silicone-based grease or by spraying on (at
regular intervals) a proprietary ignition sealer
or a water-dispersant lubricant.

3 Fuses and relays -
general information

Main fuses

Up to 1998 model year

1 The fuses are located in a row below the
relays, on a single panel in the lower facia on
the driver’s side.

1998 model year onwards

2 Some of the fuses are located on a panel
fixed to the top of the battery in the engine
compartment. The rest of the fuses are
located in the lower facia on the driver’s side.

All models

3 Access to the passenger compartment fuses
is gained by removing the driver's side glove-
box, as described in Chapter 11, Section 26.
4 The fuses attached to the top of the battery
on later models can be accessed by pressing
together the fuse cover locking lugs, and
taking off the cover.

5 All the fuses are numbered, and the circuits
which they protect are listed in the wiring
diagrams at the end of this Chapter.

3.12 Relays can be pulled from their
sockets

3.6b Removing a fuse from the passenger
compartment fusebox, using the removal
tool

6 To remove a fuse, first switch off the circuit
concemned (or the ignition), then pull the fuse
out of its terminals. A fuse removal tool is
attached to the rear of the glovebox (see
illustrations). The wire within the fuse should
be visible; if the fuse is blown, it will be broken
or melted.

7 Always renew a fuse with one of an
identical rating; never use a fuse with a
different rating from the original or substitute
anything else. Never renew a fuse more than
once without tracing the source of the trouble.
The fuse rating is stamped on top of the fuse;
note that the fuses are also colour-coded for
easy recognition. A list of fuses, and the
circuits they protect, appears on the back of
the glovebox and in the Specifications at the
start of this Chapter.

8 If a new fuse blows immediately, find the
cause before renewing it again; a short to
earth as a resuit of faulty insulation is most
likely. Where a fuse protects more than one
circuit, try to isolate the defect by switching
on each circuit in turn (if possible) until the
fuse blows again. Always carry a supply of
spare fuses of each relevant rating on the
vehicle, a spare of each rating should be
clipped into the base of the fusebox.

Fusible links

9 i any of the fusible links blows, this
indicates a serious wiring fault. Repairing or
replacing a fusible link should not be
attempted without consulting a VW dealer or
automotive electrical specialist - all circuits
protected by a fusible link carry a high cumrent,
and a fire could result from improper repair.

Relays

10 The relays are of sealed construction, and
cannot be repaired if faulty. The relays are of
the plug-in type, and may be removed by
pulling directly from their terminals. On some
of the relays located behind the facia, it is
necessary to prise the two plastic clips
outwards before removing the relay.

11 If a circuit or system controlied 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
energised. If this is the case, the fault lies with

3.6¢c Removing a fuse from the engine
compartment fusebox, on top of the
battery

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.

12 To renew a relay, first ensure that the
ignition switch is off. The relay can then
simply be pulled out from the socket (see
illustration) and the new relay pressed in.

Fuse/relay panel

Up to 1998 model year

13 The fuse/relay panel can be removed by
pressing the retaining clip each side so that
the engagement pins can be pulied from the
recess in the support. The clips can then be
swung forward and pulled free from the relay
panel pins. Withdraw the fuse/relay unit by
prising out the support arms to release the
panel pins from the holes in the support arms,
and pull the unit free (see illustration).

14 To detach the multi-pin plug from the rear
of the fuse/relay panel, grip and pull the
retainer slide out about 5 mm, Press the muiti-
pin plug securing lug to release tho relay
panel socket (see illustration).

15 When refitting the plugs, ensure that they
are fitted as far in as possible, and that the
securing lugs engage. Fit the lock slide

4

12 3 3 21

3.13 Fuse and relay unit -
up to 1998 model year

1 Securing clips 3 Piate pins
2 Retainer 4 Support arms
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ocking slide 2 Lockpins
wrow indicates 3 Retaining lug
cking direction) 4 Lock pin recess

t its stop (all of the plugs must be fully
id to enable the slide to fully enter and
position).

model year onwards

e passenger compartment fuse panel
lay panel are separate on later models,
»anel being secured by two screws.
he screws are removed, disconnect the
plugs from the rear of the panel,
ig the plugs as necessary for refitting.
moval of the engine compartment
x on top of the battery is described in
ar S5A, as part of the battery removal
lure.
en refitting, ensure that all wiring
stions are securely made.

solumn e

oval

onnect the battery negative lead (refer
tion 1).

ove the steering wheel as described in
pr 10.

wove the steering column combination
as described in Section 5.

modeis with an immobiliser reader coil

which can be detached from the ignition
switch, remove the coll from the steering lock
housing (see Chapter 10, Section 14).

5 On models where the Immobiliser reader
coll is integral with the ignition lock, remove
the driver's side glovebox as described in
Chapter 11, Section 26. Working under the
steering column, disconnect the immobiliser
wiring connector, and release the wiring from
6 Disconnect the wiring plug from the ignition
switch. On models with automatic
transmission, press the Park lock cable clip
out of its mounting bracket next to the ignition
switch, and prise the cable end fitting off its
ballstud.

7 Drill out the shear-bolt securing the ignition
switch/steering column lock, or chisel its head
off (see illustration).

8 Pull off the splined adapter sleeve from the
top of the steering column, using a suitable
two-legged puller (see illustration).

9 The Ignition switch/steering column lock
and spring can now be pulled off the column,
and removed.

10 To remove the lock cylinder from the
housing, a 3 mm hole must be drilled in the
housing (see illustrations). When the hole
has been drilled, the lock cylinder retaining
spring should be visible. Use the drill bit
inserted in the drilled hole to release the lock

4.10b Drilling point for removing ignition

lock cylinder - models with immobiliser

reader coll integral with ignition switch
a=95mm b=10mm

spring, then pull out the lock cylinder using
the ignition key. Note: Once the lock housing
has been drilled, it obviously reduces the
security of the vehicle, since the lock cylinder
could be removed with the housing installed.
Consideration should be given to renewing
the housing along with the lock cyfinder in this
instance.

Refitting

11 Insert the new lock cylinder into position
in the housing. As it is fitted, turn the key
gently in the cylinder to engage the cylinder
onto its stop.

12 Slide the ignition lock housing and spring
onto the steering column.

13 Drive the splined adapter sleeve onto the
column using a suftable piece of tubing.

14 The remainder of refitting is the reverse of
removal. Where the column does not project
fully from the tube, pull it further up by fitting a
nut and spacer washer onto the column, and
tighten the washer against the housing to pull
the column up so that it projects. Fit a new
ignition switch shear-bolt and tighten until the
head breaks off.

15 Refer to Section 5 to refit the steering
column combination switch,

16 Refor to Chapter 10 to refit the steering
wheel.

1 Disconnect the battery negative lead (refer
to Section 1).

2 Refer to Chapter 10 and remove the
steering wheel.

3 Undo the two retaining screws (from
undemeath) and remove the upper and lower
column shrouds (see lllustration).

4 Undo the three retaining screws and
remove the combination switch assembly,
and detach all the wiring connectors from it -
there may be as many as five plugs (see
illustrations).
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Refitting

5 Refitting is a reversal of the removal
procedure. Ensure that the wiring connections
are securely made. Check for satisfactory
operation on completion.

6 Switches - §

1 Disconnect the battery negative lead (see
Section 1) then proceed as described under
the relevant heading below.

Facia switch

2 Using a small screwdriver or similar tool,
carefully prise the switch out of the facia (see
ilustration).

3 Disconnect the multi-plug from the rear of
the switch (see illustration).
4 Refitting is a reversal of removal,

6.2 Prise the switch out of the facia, taking
care not to mark the trim . ..

Lighting switch
5 Remove the driver's side glovebox, as
described in Chapter 11, Section 26.
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6.6 Reach in through the glovebox

6.9 Puil the rubber cover off the courtesy
light switch. ..

6 Reach in through the glovebox aperture,
and press the spring-loaded lower retaining
lug upwards (see illustration).

7 Pull the lighting switch from the facia panel,
and disconnect its wiring connector (see
ilustrations).

8 Refitting is a reversal of removal.

Courtesy light switches

9 Pull off the rubber cover (see illustration).

10 Using two small flat-bladed screwdrivers
at the prise points indicated by the
arrowheads on the switch body, prise the
switch out of the door pillar (see illustration).
11 Disconnect the wiring plug and remove
the switch (see illustration). Make sure that
the wiring does not drop back into the
aperture by using tape or string to secure it.

12 Refitting is a reversal of removal. Fit the
rubber cover 1o the switch before reconnecting

the wiring and pressing it back into position.

7.2 Release the headlight rear cover...

6.7a ... and remove the lighting switch by
pressing up the spring-loaded lug
(arrowed)

Fd
6.10 ... then use two screwdrivers to
release the switch from the door plilar

Electric door mirror adjuster
switch

13 Caretully prise out the switch panel and
remove it from the door panel (see Chapter 11,
Section 12).

14 Detach the wiring connector.

15 Refit in the reverse order of removal.

Handbrake-on warning light
switch

16 Remove the centre console as described
in Chapter 11.

17 Press out the switch locating tag and
remove the switch from the lever (see Chapter 9,
Section 15).

18 Detach the wiring connector from the
switch.

19 Refit in the reverse order of removal.

Stop-light switch
20 Refer to Chapter 9.

6.11 Disconnect the switch wiring, but
make sure it does not fall back into the
pillar

Steering column combination
switch

21 Refer to Section 5.

7 Exterior light bulbs -
renewal

1 Whenever a bulb is renewed, note the

following points:

a) Disconnect the battery negative lead
before starting work (see Section 1).

b) Remember that if the light has just been
in use, the bulb may be extremely hot.

¢) Always check the bulb contacts and
holder, ensuring that there is clean metal-
to-metal contact between the buib and its
live(s) and earth. Clean off any corrosion
or dirt before fitting a new bulb.

d) Wherever bayonet-type buibs are fitted,
ensure that the live contact(s) bear firmly
against the bulb contact.

@) Always ensure that the new bulb is of the
correct rating and that it is completely
clean before fitting it; this applies
particularly to headlight/foglight bulbs
(see below).

Headlight
2 Open the bonnet, and release the headlight

rear cover by depressing the lug at the top of

the cover (see illustration).
3 Pull the wiring connector from the rear of

the headlight bulb (see illustration).
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-

7.9 ... and pull out the wedge-type bulb

4 Unhook the bulb retaining wire clip at the
top, and fold the clip down (see illustration).
5 Withdraw the bulb from the rear of the
headlight (see illustration).

6 Refitting is a reversal of removal. Do not
touch the glass of the new headlight bulb with
bare fingers. If the glass is accidentally
touched, clean it with methylated spirit. Check
the light for satisfactory operation, on
completion.

Front sidelight

7 Remove the plastic cover from the rear of
the headlight as described in paragraph 2.

8 Pull the bulbholder and wiring connector
out from the refiector (see illustration).

9 Pull the wedge-type bulb out and remove it
(see illustration).

10 Refit in the reverse order of removal, and
check the light for satisfactory operation.

7.16a ... pull out the light unit . ..

7.12 Front foglight bulb wiring connector
(1) and retaining clip (2)

Front foglight
11 Reach in behind the foglight, and twist off
the light rear cover anti-clockwise.
12 Disconnect the wiring plug inside the cap
(see illustration), then release the bulb
securing clip and remove the H3 bulb from the
light unit.
13 To remove the foglight, refer to Chapter
11 and remove the front bumper components
as necessary for access to the foglight
securing screws.
14 Refitting is a reversal of removal. Do not
touch the glass of the new bulb with bare
fingers. If the glass is accidentally touched,
clean it with methylated spirit. Check the light
for satisfactory operation, on completion.

Front direction indicator
15 Remove the light unit securing screw on

7.16b

7.15 Remove the indicator securing

the inner wing at the top of the light unit (see
illustration).

16 Pull the direction indicator forwards and
disconnect the wiring plug (see illustrations).
17 Twist the bulbholder approximately 30*
anti-clockwise, and pull it from the rear of the
light unit.

18 Depress and twist the bulb to remove it
from its holder.

18 Relfit in the reverse order of removal, and
check the light for satisfactory operation.

Direction indicator side repeater
light

20 Push the lens to the rear, then prise it out
at the front to release the lens (see
illustration).
21 Tum the buibholder fully to the right, and
extract the bulbholder from the lens (see
illustration).

7.20 Push the side repeater light to the
rear, and pull out at the front
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7.21 Remove the bulbholder from the rear
of the light unit

7.25 Pull open the access flap in the
luggage area carpet. ..

22 Pull the bulb from the holder (see
illustration).

23 To remove the light unit, disconnect the
wiring multi-plug (see illustration). Tape the
plug or its wire to the wing, to stop it
disappearing inside.

24 Rofit in the reverse order of removal, and
check the light for satisfactory operation.

Rear combination lights

25 On the left-hand rear light, pull open the
access flap in the rear luggage area carpet
(see illustration).

26 On the right-hand rear light unit, turmn the
two trim panel fasteners through 90°, and
lower the trim panel for access to the light
unit.

27 Depress the retaining lugs towards the

7.29 Tomnoveﬂ\emrligh‘tunlt.mdo
three nuts and disconnect the wiring plug
(arrowed)

7.27 ... press the bulbholder lugs as

outside of the car, and withdraw the
bulbholder (see illustration).

28 Press and untwist the relevant bulb to
remove it (see illustration).

29 To remove the light unit, disconnect the
wiring plug from the bulbholder, then undo
three retaining nuts and withdraw the unit
from the body (see illustration).

30 Refit in the reverse order of removal,
and check the lights for satisfactory
operation,

High-level stop-light bulbs

31 Open the tailgate, disconnect the wiring
plug, then press in the two retaining tabs
through the apertures either side of the
bulbholder and release the bulbholder from
the light unit.

7.34 Prise the light unit out of the

7.23 To remove the light unit. «
the wiring plug

bulbs are a bayonet ft

7.28 ..

32 The bulbs can now be
renewed as necessary.

33 Refitting is a reversal of remoss
the light for satisfactory oparation.
Number plate light
34 Open the tailgate, and ¢ :
the light unit using a smal &=
screwdriver in the recess pees
35 Twist and remove the bulbholses
light unit, then pull out tha &
illustrations).
36 To remove the light unit, Ciscoms
wiring plug and remove it from =
{see illustration). :
37 Refit in the reverse order of r
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never a bulb is renewed, note the

owing points:
@ Disconnect the battery negative load

. belore starting work (see Section 1).
Remember that if the light has just been
" In use, the bulb may be extremely hot.
& Always check the bulb contacts and
holder, ensuring that there is clean metal-
to-metal contact between the bulb and its
#ve(s) and earth, Clean off any corrosion
~ or dirt before fitting a new bulb.
Wherever bayonet-type bulbs are fitted,
- ensure that the live contact(s) bear firmly
- against the bulb contact,
8 Always ensure that the new bulb is of the

7.:5 The light unit may be removed after
disconnecting the wiring plug

correct rating and that it is completely
clean before fitting it.

Interior light

2 Using a suitable screwdriver, prise the
interior light from the headlining. if wished, the
light unit can be removed by disconnecting its
wiring plug (see illustrations).

3 Slide the light rear cover upwards in the
direction of the arrow moulded into the cover,
for access to the bulb (see lllustration).

4 Unclip the festoon type bulb from its
contacts and remove it (see illustration).

5 Refit in the reverse order of removal.

Luggage area light

6 Prise free the light lens/unit and extract the
festoon buib from its holder.

7 Refit in the reverse order of removal, and
check for satisfactory operation.

:

L
3
|

8.2a Prise the interior light out of the

£4 ... and pull the festoon-type bulb from
the contacts

8.11a Tumn the bulbhoider using a small

Sunvisor/vanity mirror light

8 Prise free the lens from the sunvisor. The
festoon bulbs can be extracted from their
holders in the visor.

9 Refit in the reverse order of removal.

Instrument panel bulbs

10 Remove the instrument
described in Section 10.

Up to 1998 model year

11 To remove an illumination bulb, untwist or
pull out the holder and extract the bulb from it
(see illustrations).

12 Refit in the reverse order of removal, Refit
the instrument panel as described in Section 10.

1998 model year onwards

13 Only the main beam waming light bulb can
be renewed, as described in paragraph 11.

14 All other warning light and illumination
bulbs are an integral part of the instrument
panel, and cannot be removed or renewed
separately. If more than one light has failed,
check that the multi-pin wiring connectors are
securely attached to the rear of the panel, and
that all pins are making good contact in the
wiring plugs. Refit the instrument panel as
described in Section 10.

Switch illumination bulbs

15 Switch lllumination bulbs are usually built
into the switch itself, and cannot be renewed
separately. Refer to Section 6 and remove the
switch - bulb renewal should then be seli-
avident, if it is possible; otherwise, renew the
switch (see lllustration).

panel as

8.11b ... then pull out the bulbholder
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8.15 Bulbholder (arrowed) in the back of
the lighting switch

the lower lugs

9.6 Headlight beam adjustment scrows
A Horizontal adjustment screw

B Vertical adjustment screw

C 9% inclination marking (for use by VW

10.2a Remove the two screws at the
top...

9.2a Rmovommowmatmwp
(arrowed) . .

9.3 Disconnect the wiring plug (arrowed)
and remove the headlight

Heater control panel

illumination bulb

16 Refer to Chapter 3, Section 9 and remove
the heater/ventilation control panel for access
to the illumination bulb.

9 Headlights -
removal, refitting %
and beam adjustment D

Removal

1 Remove both the front direction indicators
as described in Section 7, then refer to
Chapter 11 and remove the radiator grille and
the headlight surround.

2 Remove the three retaining screws, then lift
the headlight out of position (see illustrations).
3 Disconnect the wiring plug from the rear of
the headlight, and remove the headlight from
the car (see illustration).

9.2b ...and the screw ot the bes

Refitting

4 Reassembly and refitting Is &
removal procedure. On comp
satisfactory operation, and!ﬂ
beam adjustment checked
possible (see below).

Beam adjustment

5 Accurate adjustment of the Seas
is only possible using optm -3
equipment, and this work s
carried out by a VW dealer &
equipped workshop. ¥
6 For reference, the i
adjusted using the adjuster ass
to the top of each light unit
7 Some models are e
electrically-operated 83
adjustment system, which
through a switch in the facia. On #
ensure that the switch is set to =

position before adjusting the heac

10 Imhumrtpuﬂ :
removal and ref

1 Disconnect the battery neg:
to Section 1).

Up to 1998 modelyw

2 Undo the two upper rets
romovememstrumtpmd
illustrations).

3 Remove the screw atenhl'_ _
instrument panel, and pull the panel 8
(see illustrations).
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panel
Disconnect the muiti-plug from the rear of

e instrument panel, and remove the panel
fom the car (see illustration).
1998 model year onwards
i Remove the steering wheel as described in
: er 10. If not already done, remove two
s from below the steering column, and
gparate and remove the steering column
goper and lower shrouds.
| Homove the steering column combination
petich assembly, as described in Section 5.
Nhere applicable, set the steering column
Seight adjuster to its lowest position,
8 Unscrew and remove the four screws
mecuring the instrument panel surround - two
the top, one either side of the steering
: (see lllustration). Remove the
Hemove the two upper securing screws
pe illustration), and pull the instrument
30 Disconnect the two multi-plugs from the
ar of the instrument panel. Seen from the
gr, the left-hand multi-plug is green, and the
ght-hand plug is blue.
| models
it is recommended that no attempt is
yde to dismantle the instrument panel. Any

gits with the panel can be diagnosed by a
WW dealer, using dedicated fault diagnosis

12 Rafir;g the panel is a reversal of
moval. Ensure that all wiring connections
e correctly and securely made.

10.4 Disconnecting the multi-plug from

the rear of the panel
11 Instruments - §

D

The instrument panel should not be
dismantied. In the event of a problem
occurring, remove the panel as described in
Section 10, and take it to a VW dealer for
diagnosis. If a warming light or illumination
bulb has failed, refer to Section 8,

12 Cigar lighter -
removal and refitting %
-
Removal

1 Disconnect the battery negative lead (refer
to Section 1).

2 Open the ashtray, then hold down the
retaining catch on top, and remove the
ashtray from the facia panel (see illustration).
3 The cigar lighter is secured by two clips at
the base, and a larger clip at the top.

4 Using a small fiat-bladed scrowdriver if
necessary, release the upper clip, and swing
the lighter unit downwards and out of the
facia panel (see illustration).

§ Disconnect the wiring from the rear of the
lighter assembly, and remove the lighter from
the car (see illustration).

Refitting
6 Refit in the reverse order of removal.

12.4 Pull the cigar lighter downwards and
out of the facia

10.9 Instrument panel is secured by two
screws (arrowed) at the top on 1998-on
models

13 Windscreen wiper §
oomponelm~ -
removal and refitting BN
Wiper blades

1 Refer to Weekly checks.

Wiper arms

2 If the wipers are not in their parked position,
switch on the ignition, and allow the motor to
automatically park. Depending which wiper
arm is to be removed, it may be necessary to
open the bonnet for access.

3 Before removing an arm, mark its parked
position on the glass with a strip of adhesive
tape. Prise off the cover and unscrew the
outer nut (see illustrations). Remove the
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13.9a Wiper frame-to-body bolts (arrowed)

16 ;
13.9¢ Windscreen wiper motor and related components

1 Rubber bush 6 Wiperarm 12 Spring washer 18 Wiper frame
2 Washer 7 Wiper arm nut 13 Spring washer 19 Motor mounting
3 Wiper frame bolt 8 Washer 14 Cover cap bolt
4 Wiper blade 9 Circlip 15 Connecting lever 20 Crank arm
13.9b Removing the wiper frame and rubber 10 Washer 16 Connecting link 21 Motor mounting
motor assembly 5 Wiper blade 11 O-ring 17 Wiper motor nut
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. 13.10 Wlporn'rotor-to-bolts
{arrowed)

washer or circlip, and ease the arm from the
spindle by rocking it slowly from side to side.
4 Refitting is a reversal of removal, but before
tightening the spindle nuts, position the wiper
blades on the motor shaft splines so that the
blades sit on the glass as marked before
removal.

Wiper motor

5 Disconnect the battery negative lead (refer
to Section 1).

6 Remove the wiper arms as described in
paragraphs 2 and 3.

7 Open the bonnet, then pull off the rubber
weanersltip rom e op ol e engoe
compartment bulkhead. Peel back the rubber
sealing strip from the base of the windscreen,
then prise out the retaining clips and remove
the plastic cowling panels from below the
windscreen (see lllustrations),

8 Disconnect the wiring plug from the wiper
motor (see illustration).

9 Undo the three wiper frame-to-body bolts
(next to the wiper arm spindles, and one
beside the motor), noting the fitted order of all
washers. Withdraw the wiper motor and
mounting frame assembly (see illustrations).
10 if required, unbolt and remove the motor
from the frame (see illustration). If the
assembly is to be completely dismantled,
note the fitted order of all washers and
spacers, etc.

11 Refit in the reverse order of removal.
Lubricate the connecting link pivots with a
little molybdenum disulphide grease. If a new

14.2 Washer pump is attached to the side
of the washer fluid reservoir

wiper motor is being fitted, the crank arm

must be set in the parked position.

12 On completion, check for satisfactory
operation.

14 Washer system -
general

1 All models are fitted with a windscreen
washer system and a tailgate washer.

2 The fluid reservoir for the windscreen
washer and tailgate washer is located in the
LNPne comparitnenh on fhe wi-hand dids.
The fluid pump is attached to the side of the
reservoir body, and can be pulled out once
the wiring plug has been disconnected (see
illustration).

3 The reservoir fiuid level must be regulary
topped up with proper washer fluid containing
an antifreeze agent, but not cooling system
antifreeze - see Weekly checks.

4 The supply hoses are attached by rubber
couplings to their various connections, and if
required, can be detached by simply pulling
them free from the appropriate connector
(see illustration).

§ The windscreen washer jets can be prised
from their locations in the bonnet, after
disconnecting the fluid hoses and electric
heating wiring, where applicable.

6 The rear washer jet is integral with the rear
wiper motor - to remove the wiper molor, soe
Section 15,

15.3a Lift up the hinged cover ..

14.4 Disconnecting a washer supply hose
from a T-plece connection - washer jet
arrowed

7 The washer jels can be cleaned and
adjusted using a needle. When adjusted
correctly, the jets should be aimed at a point
just above the centre of the wiper swept area.

15 Tailgate motor -
mm

1 Disconnect the battery negative lead, with
reference 1o Section 1.

2 Open the tailgate and detach the trim panel
from it. Slacken and remove the tailgate
handle etaining ectew, then elease the
tailgate trim panel clips, carefully levering
between the panel and taligate with a flat-
bladed screwdriver. Work around the outside
of the panel, and when all the clips are

3 Make sure that the wiper arm is in the
parked position by switching the rear wiper on
and then off, so that the arm moves through a
complete sweep. Mark the position of the
wiper blade on the glass by sticking a strip of
masking tape along the line of the blade. Lift
up the hinged cover from the wiper arm nut,
then remove the nut and pull the wiper arm off
the splines (see illustrations).

4 Remove the large nut and trim piece fitted
undemeath the wiper arm (see illustrations).
5 Detach the wiring connector from the wiper
motor, and pull off the washer fiuid pipe (see
illustrations).
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156.4a Unscrew and remove the spindle 15.4b ... and remove the trim piece

nut...
6 Undo the bolt at each end of the mounting
plate, and remove the wiper motor, complete 16 Hom-
with the mounting plate, from the tailgate. The removal and refitting '
motor can be separated from the mounting

plate after removing the mounting bolts (see

illustrations).

7 Refit in the reverse order of removal. Refit Removal

the wiper arm and blade so that the arm is 1 The hom is located at the front end of the
parked correctly. vehicle, on the left-hand side between the

15.5b Tailgate wiper motor and associated components

1 Wiper blade 7 Rubber bush 12 Washer supply 16 Washer
2 Wiperarm 8 Washer jot hose (from engine 17 Wiper
3 Wiperam 9 Wiper motor compartment) motor/mounting
mounting nut 10 Washer jet 13 Wiper motor plate bolt ' \\
4 Washer connecting pipe mounting plate 18 Wiper blade
5 Spindle nut 11 Rubber hose 14 Washer rubber 15.6¢c Wiper motor mounting bolts
& Cover 15 Rubber bush (arrowed)
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3 Apply the handbrake, then jack up the front
~hand corner of the vehicle, and support
: ply on an axle stand (see Jacking and

17.4a Withdrawing the radio/cassette from
the facia - removal tool slots arrowed

] L] -

17.4¢ ... and the supply and speaker
connector plug, and remove the unit from
the facia

the horn-to-body mounting bolt, and
remove the hom unit from under the car.

Refitting

5§ Refit in the reverse order of removal. Check
for satisfactory operation on completion.

17 Radio/cassette unit -
removal and refitting

Note: This Section applies only to standard-fit
audio equipment.
Removal

1 The radio is fitted with special mounting
clips, requiring the use of special removal
tools, which should be supplied with the
vehicle, or may be obtained from an in-car
entertainment specialist. Alternatively, it may
be possible to make up some removal tools
(see illustration).

2 Disconnect the battery negative lead - refor
to Section 1.

3 Where applicable, first take off the
removable front panel. Slide the removal tools
into the slots in the radio front panel until they
locate, or until the retaining tags are released.
On low-specification sets, the removal slots
are at either side of the unit. Higher-
specification sets have a vertical slot on the
right-hand side, and a horizontal siot on the
upper left-hand side - in an emergency, a
small flat-bladed screwdriver may be used in
the slots to release the set.

4 Withdraw the radio from the mounting case,
then disconnect the loudspeaker, supply and
aerial plugs (see illustrations). Some units
also have a fuse fitted on the rear face.

17.1 Radio/cassette removal tool 3316 -
for lower-specification sets

5 Where applicable, release the radio removal
tools once the unit has been withdrawn from
the facia panel, by depressing the spring-
loaded locating lugs on each side of the
radio/cassette unit.

Refitting

6 Refitting is a reversal of removal, but push
the radio fully into its case until the spring clips
are engaged. If the radio is of the security code
type, it will be necessary to enter the code
number before switching on the radio.

18 Radioaertai(roof-moumd)-§
removal and refitting

1 Gaining access 1o the aerial mounting
involves lowering the headlining at the rear.
Removing the headlining is not normally a
task to be undertaken lightly, and this job may
have to be entrusted to a VW dealer. If you are
satisfied that this can be accomplished easily,
the procedure is given below. The roof-
mounted aerial components are as shown -
the aerial lead is In two sections, joined
behind the facia panel at the left-hand
windscreen pillar (see illustration).

18.1 Roof-mounted radio aerial details

Aerlal mast

Aerial base

Aerial lead (from aenial to A-pillar)
Aerial lead (from A-pillar to radio)
Mounting nut

Rubber seal

ShhaLN~

6 5 4

. m/’
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18.4a Release the trim panel from the C-
pillar trim ...

2 If just the aerial mast has been damaged,
ithis can be unscrewed from the aerial base
land replaced separately, with no further
dismantling.

3 To remove the aerial base, open the tailgate
pull down the rubber seal from the top of
tailgate opening.

Prise down the trim panel which fits
the top of the tailgate and the rear of
moulded headlining, releasing its retaining
ips. Unhook the panel from the C-pillar trim,
remove it from the car (see illustrations).
Carefully prise down the rear of the
eadlining for access to the aerial lead and
erial securing nut - don't pull the headlining

own more than is necessary (see
llustration).
Disconnect the aerial cable at the
ponnector.

19.2 Prise out the speaker grille

19.3b ... and disconnect the wiring plug

18.4b ... and remove it from the car

7 If the aerial lead to the front of the car is to
be removed, remove its foam insulation, then
tie a piece of string to it at the roof aerial end -
the string must be long enough to easily reach
the front of the car. Remove the
radio/cassette unit as described in Section
17. Pull the aerial lead through from the front,
until the end of the lead with the string
attached appears. Untie the string, and leave
it in position in the car - when fitting the new
lead, use the string to pull it through into
place.

8 Unscrew the aerial mounting nut from
inside the roof. Lift off the aerial base from the
top of the roof, pulling the aerial lead through
and recovering the roof seal.

9 Refitting the aerial is a reversal of removal.
Check that the aerial works before refitting the

3 The speaker can now bo pri
location. Detach the wiring co
remove the speaker from the
illustrations).

4 Refit in the reverse order of remoss
any direction-of-fitting markings o
the speaker.
5 To remove a door-mounted bass
carefully prise off the speaker cows
6 Undo the four retaining Scees
illustration), remove the speaker, an&
7 Refit in the reverse order of remosal
any direction-of-fitting markings on Shes
the speaker.

"

19.5 Prise off the speaker cover. ..
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20 Airbag system -
A eeon

Wamning: Before carrying out

operations are complete, make sure no one
is inside the vehicle when the battery is
reconnected.

Note that the airbag(s) must not be
subjected to temperatures in excess of
80°C (194°F). When the airbag is removed,
ensure that It is stored the correct way up
to prevent possible inflation,

Do not allow any solvents or cleaning
agents to contact the airbag assemblies.
They must be cleaned using only a damp
cloth.

The airbag(s) and control unit are both
sensitive to impact. If either is dropped or
damaged they should be renewed.

Disconnect the airbag control unit wiring
plug prior to using arc-welding equipment
on the vehicle.

1 A driver’s airbag was fitted as standard to
all modeis but the most basic in the Polo
range (see illustration); a passenger’s side
airbag was available as an optional extra.
Models fitted with a driver's side airbag have
the word AIRBAG stamped on the airbag unit,
which is fitted to the centre of the steering
wheel. Models also equipped with a
passenger’s side airbag also have the word
AIRBAG stamped on the passenger’s end of
the facia, in place of the glovebox. The airbag
system comprises of the airbag unit (complete
with gas generator), an impact sensor, the
control unit and a waming light in the
instrument panel.

2 The airbag system is triggered in the event
of a heavy frontal impact above a
predetermined force; depending on the point
of impact. The airbag is inflated within
milliseconds, and forms a safety cushion
between the driver and the steering wheel or
(where applicable) the passenger and the
facia. This prevents contact between the
upper body and the wheelfacia, and therefore
greatly reduces the risk of injury. The airbag
then deflates almost immediately.

3 Every time the ignition is switched on, the
airbag control unit performs a self-test. The
self-test takes approximately 3 seconds, and
during this time the airbag waming light on the
facia is illuminated. After the self-test has
been completed, the waming light should go
out. If the warning light fails to come on,
remains illuminated after the initial 3-second
period, flashes, or comes on at any time when
the vehicle is being driven, there is a fault in
the airbag system. The vehicle should then be
taken to a VW dealer for examination at the
earliest possible opportunity.

components
1 Steering wheel
2 Red conneclor
3 Alrbag unit
4 Steering wheel retaining nut
5
6
7

8

20.1 Driver's side airbag and related

7 6 & 9 4

21 Airbag system components -
~

Note: Refer to the warnings in Section 20
before carmying out the following operations.

1 Disconnect the battery negative terminal
(see Section 1).

Driver’s side airbag

Note: New airbag retaining screws will be
required on refitting.

Removal

2 Slacken and remove the two Allen screws
from the rear of the steering wheel, rotating
the wheel as necessary to gain access to the
screws (see illustration).

3 Return the steering wheel to the straight-
ahead position, then carefully lift the airbag
assembly away from the steering wheel and
disconnect the yellow wiring connector from

the rear of the unit (see illustration). Note that
the airbag must not be knocked or dropped,
and shouild be stored the correct way up with
its padded surface uppermost.

Refitting

4 Make sure that the steering wheel is in the
straight-ahead position.

§ Reconnect the yellow wiring connector and
seat the airbag unit in the steering wheel,
ensuring that the wire does not become
trapped. Fit the new retaining Allen screws,
and tighten them securely.

6 Making sure that no-one is inside the car,
switch on the ignition, then reconnect the
battery negative lead.

Passenger’s side airbag

Removal

7 Slacken and remove the two passenger's
side shell panel upper retaining screws, and
remove the panel from the facia.
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8 Unscrew the three retaining screws,
situated along the lower edge of the airbag
(see illustration).

9 Move the airbag assembly downwards to
disengage the upper locating pegs from the
mounting frame. Remove the airbag unit from
the facia, disconnecting the wiring connector
as it becomes accessible.

Refitting

10 Manoeuvre the airbag into position and
11 Locate the airbag pegs into the upper
holes, then refit the lower retaining screws,
tightening them securely.

12 Refit the passenger’s side shelf panel.

13 Making sure that no-one is inside the car,
switch on the ignition, then reconnect the

battery negative lead.

Airbag control unit

14 The airbag control unit is fitted in the
centre of the car, under the facia.

15 Remove the centre console as described
in Chapter 11, then remove three screws and
take out the footwell vent.

16 It may be necessary to make a small cut in
the carpet for access to the control unit.

17 Release the securing catch and
disconnect the wiring plug from the side of the
unit.

18 Undo the securing nuts and remove the
control unit from the car (see illustration).

19 Rafitting is a reversal of removal.

Airbag wiring contact unit

20 Remove the airbag unit as described
above, and the steering wheel as described in
Chapter 10.

21 Taking care not to rotate the contact unit,
undo the three retaining screws and remove it
from the steering wheel (see illustration).

22 On refitting, fit the unit to the steering
wheel and securely tighten its retaining
screws. If a new contact unit is being fitted,
cut the cable-tie which is fitted to prevent the
unit accidentally rotating.

23 Relit the steering wheel as described in
Chapter 10, and the airbag unit as described
above.

21.8 Passenger's side airbag and related components

3 Cross-head screws
4 Passenger’s side shelf panel

1 Airbag unit
2 Mounting frame

22 Anti-theft immobiliser

Note: This information is applicable only to the
anti-theft immobiliser system fitted by VW as
standard equipment.

1 All models are equipped with an electronic
immobiliser as standard, which is
automatically activated when the ignition key
is removed from the ignition switch. A control
unit, fitted under the driver's side lower facia
next to the fuse/relay panel (see illustration),
cuts the ignition circuit (petrol models) or
holds the fuel cut-off/stop solenoid closed
(diesel models),

2 The system is disarmed when the ignition
key is inserted into the ignition switch, as
follows. The head of the ignition key contains

21.21 Steering wheel airbag contact unit
1 Retaining screws 2 Contact unit

5 Winng connector

a transponder micro-chip, and the o
lock contains a reader coil. When =5
signal from the micro-chip, and de-ac
the immobiliser. It is essential that the
showing the key number is not lost
be supplied with the car when ne
duplicate keys will have to be cblaineas
VW dealer, who will need the key n
supply a duplicate - any keys cut sisess
will work the door locks, but will not oo
the transponder chip necessary 1o ce-acSs
the immobiliser and allow the engine %=
started. '
3 On early models, the immobiliser reac
could be removed from the ignition &=
after removing the column upper ans
shrouds - on later models, the reader &5
integral part of the switch. [n any cases
unclear at the time of writing whether &
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reader coil could be matched to a particular
key or control unit. In the case of diesel
models, VW state that the entire diesel
pump and fuel cut-off valve control
unit must be replaced in the event of a
m with the system.

4 Any problems or work involving the
n iser system should be entrusted to a

VW dealer, as dedicated electronic equipment
is required 1o diagnose faults, or to match the

various components.
23 Heated front seat :
removal and refitting
Heater mats
1 On models equipped with heated front
seats, a heater pad is fitted to both the seat
back and the seat cushion. Renewal of either
heater mat involves peeling back the
upholstery, removing the old mat, sticking the
new mat in position and then refitting the
upholstery. Note that upholstery removal and
refitting requires considerable skill and
experience if it is to be carried out
successfully and is therefore best entrusted to
your VW dealer. In practice, it will be very

difficult for the home mechanic to carry out
the job without ruining the upholstery.

Heated seat switches
2 Refer to Section 6.

24 Dim-dip :
(early UK only) -

1 Early UK market modeis are equipped with
a headlight dim-dip system, to comply with
regulations in force when the Polo range was
introduced. The purpose of the system is to
prevent the car being driven with only the
sidelights on.

2 When the sidelights are switched on with the
ignition also on, the headlight dipped beams
come on, but at approximately one-sixth of
their normal brightness. This is achieved by a
relay, which switches the headlight supply
across a dropping resistor located behind the
left-hand headiight (see illustration).

3 Later modeis may not have this system, as
it appears that the regulations requiring its
fitment may have lapsed.
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Diagram 2 : Starting, charging and Diesel engine control - models up to 1998
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Diagram 14 : Instrument Cluster - models from 1998
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Diagram 16 : Stop, reversing, direction indicators/hazard warning lights and interior lighting - models from 1998
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Reference grere1

Dimensionsand weights . .....c.ccuvaueinrsrnnsns REFe*1 Radio/cassette unit anti-theft system - precaution ... . .. REFs5
CONVOrsIoN TACTONS |5 < -V v s o s e sdoraia/arare o Batarmn REF*2 Tools and working facilities .. .......covuvveervanenn REF*6
Buyingsparepans ..........coiiveencnranananny REF*3: MOT1est ChocKS .. .o i s v o siimsiats wsisiaioie mals REF-8
Vehicle identification ............ocivieieanannns BEFe3 .  Faul NG i v s s s nr e s Fe e st s REFe*12
General repair procedures ............ceesesseses REF*4 Glossaryoftechnicalterms ..........covvuvuneans REF+19
Jacking and vehiclesupport ............iiiiiiannn L R s e e R Y U O ST REF»*23

Dimensions and weights

Note: All figures are approximate, and may vary according to model. Refer to manufacturer’s data for exact figures.

Dimensions
Lo L L e e i o o o S (A S e s S 3715 mm
Overall width:
T T T T L o e A At e 1655 mm
INCIGAING MITOMS . oo saia s iacnssstaasaasaennnassarsassensios 1832 mm
OV DOIONE fONIRTION) o 75 ve e oa i slo Al m a4 v i s ola § wis s 4 We ale o 1420 mm
L e e R e A A S S S 2406 mm
Weights
M gt = e e e e e e e S e 880 to 960 kg"
Maximum gross vehicle weight™ . ..........ccoivviiveiireenanan 1375 to 1435 kg"
MaXIMUM 10O FACK I0BA <+« e e v e eenvaneaeanarennassaensans 50 kg
Maximum towing weight**:
Brala IrBlOr. . . oo o - o iionnimelaie e inn el e s e s el s v e e e 650 to 800 kg"
Unbraled tralier - o s e e s e e e A e s 450 kg
Maximum trailer nosewelghl .......c.cccvviiennrrenensannscenns 50 kg
*Depending on model and specification

““Refer to VW dealer for exact recommendations.



rers2 CONversion factors

Length (distance)
Inches (in) x25.4 = Millimetres (mm) x 0.0394 = Inches (in)
Feet (ft) x0.305 = Metres (m) X 3.281 = Feet(ft)
Miles x1.609 = Kilometres (km) x 0.621 = Miles
Volume (capacity)
Cubic inches (cu in; in”) % 16.387 = Cubic centimetres (cc; cm’) x 0.061 = Cubic inches (cu in; in’)
Imperial pints (imp pt) x 0568 = Litres () x 1.76 = Imperial pints (Imp pt)
Imperial quarts (imp qt) x 1.137 = Litres()) x 0.88 = Imperial quarts (Imp qt)
Imperial quarts (Imp qt) x 1.201 = US quarts (US qt) x 0.833 = Imperial quarts (imp qt)
US quarts (US qt) x 0946 = Litres () x 1.057 = US quarts (US qt)
Imperial galions (Imp gal) x 4546 = Litres () x 022 = Imperial gallons (Imp gal)
Imperial gallons (Imp gal) X 1.201 = US gallons (US gal) x 0.833 = Imperial gallons (Imp gal)
US gallons (US gal) x 3.785 = Litres() x 0.264 = US gallons (US gal)
Mass (weight)
Ounces (0z) X 2835 = Grams (g) x 0.035 = Ounces (02)
Pounds (ib) x 0.454 = Kilograms (kg) x 2.205 = Pounds (ib)
Force
Ounces-force (ozf; oz) X 0.278 = Newtons (N) x 36 = Ounces-force (ozf; oz)
Pounds-force (ibf; Ib) X 4.448 = Newtons (N) x 0.225 = Pounds-force (ibf; ib)
Newtons (N) x 0.1 = Kilograms-force (kgf; kg) x 9.81 = Newtons (N)
Pressure
Pounds-force per square inch x 0.070 = Kilograms-force per square X 14.223 = Pounds-force per square inch
{psi; Ib¥/in’; Ib/in%) centimetre (kgf/cm?; kg/cmy) (psi; Ibf/in’; Ib/in%)
Pounds-force per squareinch  x 0.088 = Atmospheres (atm) x 14,696 = Pounds-force per square inch
(psi; Ibt/in; Ib/in?) (psi; Ibt/in’; Ib/in?)
Pounds-force per square inch x 0.069 = Bars x 145 = Pounds-force per square inch
(psi; Ibt/in'; Ib/in) (psi; Ibl/in®; Ib/in®)
Pounds-force per square inch x 6.895 = Kilopascals (kPa) x 0.145 = Pounds-force per square inch
(psi; Ibi/in®; Ib/in) (psi; Ibt/in®; Ib/in%)
Kilopascals (kPa) x 0.01 = Kilograms-force per square x 98,1 = Kilopascals (kPa)
centimetre (kgl/cm®; kg/cm?)
Millibar (mbar) x 100 = Pascals (Pa) x 0.01 = Millibar (mbar)
Millibar (mbar) x 0.0145 = Pounds-force per square inch x 68.947 = Millibar (mbar)
(psi; Ibf/in'; Ib/in?)
Millibar (mbar) x 0.75 = Millimetres of mercury (mmHg) x 1.333 = Millibar (mbar)
Millibar (mbar) x 0.401 = Inches of water (inH,0) X 2.491 = Millibar (mbar)
Millimetres of mercury (nmHg)  x 0.535 = Inches of water (inH,0) x 1.868 = Milimetres of mercury (mmHg)
Inches of water (inH,0) x 0.036 = Pounds-force persquareinch x 27.68 = Inches of water (inH,0)
(psi; Ibf/in’; 1b/in?)
Torque (moment of force)
Pounds-force inches x 1,152 = Kilograms-force centimetre x 0.868 = Pounds-force inches
(ibf in; Ib in) (kgf cm; kg cm) (ibf in; Ib in)
Pounds-force inches x 0.113 = Newton metres (Nm) x 8.85 = Pounds-force inches
(bt in; Ib in) (1t in; Ib in)
Pounds-force inches x 0.083 = Pounds-forcefeet (Ibfft;Ibft) x 12 = Pounds-force inches
(iof in; Ib in) (ibf in; Ib in)
Pounds-force feet (1bf ft; Ib ft) x 0.138 = Kilograms-force metres X 7.233 = Pounds-force feet (ibf ft; Ib ft)
(kgt m; kg m)
Pounds-force feet (Ibf ft; Ib ft) x 1.356 = NeMonkg\etms(Nm) x 0.738 = Pounds-force feet (ibf ft; Ib ft)
Newton metres (Nm) x 0.102 = Kilograms-force metres X 9.804 = Newton metres (Nm)
(kgf m; kg m)
Power
Horsepower (hp) X 745.7 = Watts (W) x 0.0013 = Horsepower (hp)
Velocity (speed)
Miles per hour (miles/hr; mph) x 1.609 = Kilometres per hour (kmv/hr; kph) x 0.621 = Miles per hour (miles/hr; mph)
Fuel consumption*
Miles per galion (mpg) x 0.354 = Kilometres per litre (km/)) x 2.825 = Miles per gallon (mpg)
Temperature
Degrees Fahrenheit = (*C x 1.8) + 32 Degrees Celsius (Degrees Centigrade; °C) = ("F - 32) x 0.56

* It is common practice to convert from miles per galion (mpg) to litres/ 100 kilometres (I/ 100km), where mpg x I/100 km = 282



Buying spare parts reres

Spare parts are avsilable from many
sources, Including maker's appointed
garages, accessory shops, and motor factors,
To be sure of obtaining the correct parts, it
may sometimes be necessary to quote the
vehicle identification number. If possible, it
can aiso be useful to take the old parts along
for positive identification. Items such as
starter motors and alternators may be
available under a service exchange scheme -
any parts returned should always be clean.

Our advice regarding spare part sources is
as follows.

Officially-appointed garages

This is the best source of parts which are
peculiar to your car, and 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.

Accessory shops

These are very good places to buy materials
and components needed for the maintenance
of your car (oil, air and fuel filters, spark plugs,
light buibs, drivebeits, oils and greases, brake
pads, touch-up paint, etc). Parts like this sold
by a reputable shop are of the same standard
as those used by the car manufacturer.

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. They may also
handle work such as cylinder block reboring,
crankshaft regrinding and balancing, etc.

Tyre and exhaust specialists
These outlets may be independent or
members of a local or national chain. They

frequently offer competitive prices when
compared with a main dealer or local garage,
but it will pay to obtain several quotes before
making a decision. Also ask what extras may
be added to the quote - for instance, fitting a
new valve and balancing the wheel are both
often charged on top of the price of a new tyre.

Other sources

Beware of parts or materials obtained from
market stalls, car boot sales or similar outlets.
Such items are not invariably sub-standard,
but there is little chance of compensation if
they do prove unsatisfactory. In the case of
safety-critical components such as brake
pads, there is the risk not only of financial loss,
but also of an accident causing injury or death.

Second-hand components or assemblies
obtained from a car breaker can be a good
buy in some circumstances, but this sort of
purchase is best made by the experienced
DIY mechanic.

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
comrect identification of the component
concerned,

Vehicle identification number (1) and
petrol engine number (2)

When ordering spare parts, always give as
much information as possible. Quote the car
model, year of manufacture, body and engine
numbers as appropriate.

The vehicle identification number (VIN) plate
or chassis number may be found in the engine
compartment, on top of the bulkhead or on
top of the bonnet lock carrier panel (see

illustrations). On some models, this
information may appear on the passenger
door pillar. Some models may have the
chassis number on a small plate on the top of
the facia panel (visible VIN).

The vehicle data sticker is on the floor

panel to the left of the spare wheel well in the
boot.
The engine number is situated on the
cylinder block (on some models, it can also be
found on a sticker attached to the timing belt
cover) and can be found in the following
locations:

a) Petrol engines - stamped on the front of
the cylinder block, directly below the
cylinder head mating surface (see
illustration).

b) Diesel engines - stamped on the front of
the cylinder block, next to the injection
pump (see illustration).

Note: The first part of the engine number

gives the engine code - eg AEF.




reres General repair procedures

Whenever servicing, repair or overhaul 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 faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
cause severe damage which results in oil
leaks, coolant leaks, etc upon reassembly.
Separation is usually achieved by tapping
along the joint with a soft-faced hammer in
order to break the seal. However, note that
this method may not be suitable where
dowels are used for component location.

Where a gasket is used between the mating
faces of two components, a new one must be
fitted on reassembly; fit it dry unless otherwise
stated in the repair procedure. Make sure that
the mating faces are clean and dry, with all
traces of old gasket removed. When cleaning a
joint face, use a tool which is uniikely to score
or damage the face, and remove any burrs or
nicks with an ollstone or fine file.

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 otherwise.

Ensure that all orifices, channels or pipes
are clear, and blow through them, preferably
using compressed 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 self-
tapping screws may be screwed into the seal,
and these used as a purchase for pliers or some
similar device in order to pull the seal free.

Whenever an oil seal is removed from its
working location, either individually or as part
of an assembly, it should be renewed.

The very fine sealing lip of the seal is easily
damaged, and will not seal if 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
restored, and the manufacturer has not made
provision for slight relocation of the seal
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 of
fitting. Use tape or a conical sleeve where
possible. Lubricate the seal lips with oll before
fitting and, on dual-lipped seals, fill the space
between the lips with grease.

Unless otherwise stated, oil 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 fitted with
its face fiush with the housing top face (unless
otherwise instructed).

Screw threads and fastenings

Seized nuts, bolts and screws are quite a
common occurrence where corrosion has set
in, and the use of penetrating 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. If 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 spanner on the lower nut to unscrew
the stud. Studs or bolts which have broken off
below the surface of the component in which
they are mounted can sometimes be removed
using a stud extractor. Always ensure that a
blind tapped hole is completely free from oil,
grease, water or other fluid before installing
the boit or 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 split pin hole. Never slacken
the nut to align the spiit pin hole, unless stated
in the repair procedure,

When checking or retightening a nut or boit
to a specified torque setting, slacken the nut
or bolt by a quarter of 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 latter
stages of tightening, "angle-tightening™ being
called up instead. Typically, a fairly 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, locktabs 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 feit
when the locking portion passes over the bolt
or stud thread. However, it should be noted
that self-locking stiffnuts tend to lose their

effectiveness after long periods of use, and
shouid then be renewed as a matter of course.
Split pins must always be replaced with
new ones of the correct size for the hole.
When thread-locking compound s found
on the threads of a fastener which is to be re-
used, 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 com-
pressors, etc. Wherever possible, suitable
readily-available alternatives to the manu-
facturer's special tools are described, 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 of used engine oil, brake
fluid, antifreeze, etc, give due consideration to
any detrimental environmental effects. Do not,
for instance, pour any of the above liquids
down drains into the general 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
thesae facilities are available, consult your local
Environmental Heaith Department, or the
National Rivers Authority, for further advice.

With the universal tightening-up of legis-

to the main adjustment points of the fuel
system. These devices are primarily designed
to prevent unqualified persons from adjusting
the fuel/air mixture, with the chance of a
consequent increase in toxic emissions. If
such devices are found during servicing or
overhaul, they should, wherever possible, be
renewed or refitted in accordance with the
manufacturer’'s requirements or current
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The jack supplied with the vehicle tool kit
should only be used for changing the
roadwheels - see Wheel changing at the front
of this book. When carrying out any other kind
of work, raise the vehicle using a hydraulic (or
trolley) jack, and always supplement the jack
with axle stands positioned under the vehicle
jacking points.

When using a hydraulic jack or axle stands,
always position the jack head or axle stand
head under one of the relevant jacking points.

To raise the front and/or rear of the vehicle,
use the jacking/support points at the front and
rear ends of the door silis, indicated by the
triangular depressions in the sill panel (see
illustration). Position a block of wood with a
groove cut in it on the jack head to prevent
the vehicle weight resting on the sill edge;
align the sill edge with the groove in the wood
s0 that the vehicle weight is spread evenly
over the surface of the block. Supplement the
jack with axle stands (also with slotted blocks

of wood) positioned as close as possible to
the jacking points (see illustrations).

Do not jack the vehicle under any other part
of the sill, sump, floor pan, or any of the
steering or suspension components. With the
vehicle raised, an axle stand should be
positioned beneath the vehicle jack location
point on the sill.

Never work under, around, or near a raised
vehicle, unless it is adequately supported on
stands.

Axle stand under rear
jacking/support point

Radio/cassette unit anti-theft system - precaution

The radio/cassette unit fitted by VW may be
equipped with a built-in security code, to deter
thieves. If the power source to the unit is cut,
the anti-theft system will activate. Even if the
power source Is immediately reconnected, the

unit will not function until the correct security
code has been entered. Therefore, if you do not
know the correct code, DO NOT disconnect
the battery negative lead, or remove the
radio/cassette unit from the vehicle. The exact

procedure for reprogramming a unit which has
been disconnected from its power supply
varies from model to model. Consult the radio
booklet which should have been supplied with
the vehicle for specific details.
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Introduction

A selection of good tools is a fundamental
requirement for 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 that
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 owner to decide which
tools are needed to camry out the various tasks
detailed in this manual, we have compiled
wulm;dlmhuM«HNEMMm

wwnmsmwmmswwmumoﬂmm
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-it-
yourselfer will have a tool kit good enough for
most repair and overhaul procedures, and will
add tools from the Special category when it is
feit that the expense is justified by the amount
of use to which these toois will be put.

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

i
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Flat blade - 100 mm long x 6 mm dia
Cross blade - 100 mm long x 6 mm dia
Torx - various sizes (not all vehicles)

Combination pliers

Hacksaw (junior)

Tyre pump

Tyre pressure gauge

Oil can

Oil fitter removal tool

Fine emery cloth

Wire brush (smallf)

Funnel (medium size)

Sump drain piug key (not all vehicles)
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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 and minor repair list.
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 half-
inch square-drive type, as this can be used
with most proprietary torque wrenches. i
ﬂhﬂﬁhhﬁﬂuﬂmﬂhﬂﬂ“h
be supplemented by tools from the Special list:
[0 Sockets (or box spanners) to cover range
in previous list (including Torx sockets)
Reversible ralchet drive (for use with

sockets)
Extension plece, 250 mm (for use with

sockets) :
Universal joint (for use with sockets)
lhmbumbaduurﬁnﬂwuf
(for use with sockets) ]
Torque wrench (for use with sockets) {
Self-locking grips
Ball pein hammer y
Soft-faced mallet (plastic or rubber)

00ooo oo C 0O
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Special tools

The tools in this list are those which are not
used regularly, are expensive to buy, or which
need to be used in accordance with their
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 tool hire
specialist. It is worth noting that many of the
larger DIY superstores now carry a large
range of special tools 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. Generaily, an alternative
method of doing the job without the vehicle
manufacturers’ special tool is given. Howeve-,
sometimes there is no alternative to using
them. Where this is the case and the relevant

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
Stud extractors

Tap and die set

Buying tools

Reputable motor accessory shops and
superstores often offer excellent quality tools
at discount prices, so it pays to shop around.

Remempber, you don't have to buy the most
expensive items on the shelf, but it is aly
advisable to steer clear of the very cheap
tools. Beware of ‘bargains’ offered on market
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 before making a purchase.

Care and maintenance of tools

Having purchased a reasonabie 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 a
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 little timely
attention with emery cloth or a file will soon
restore items like this to a good finish.

Working facilities

Not to be forgotten when discussing tools
is the workshop itself. If anything more than
routine maintenance is to be carried out, a
! sultable area becomes essential.

It is appreciated that many an owner-
mechanic is forced by circumstances to
remove an engine or similar item without the
benefit of a garage or workshop. Having done
this, any repairs should always be done under
the cover of a roof.

Wherever possible, any dismantiing should
be done on a clean, flat workbench or table at
a suitable working height.

Any workbench needs a vice; one with a
jaw opening of 100 mm is suitable for most
jobs. As mentioned previously, some clean
dry storage space is also required for tools, as
well as for any lubricants, cleaning fiuids,
touch-up paints etc, which become

necessary.

Another item which may be required, and
which has a much more general usage, is an
electric drill with a chuck capacity of at least
8 mm. This, together with a good range of
twist drills, is virtually essential for fitting
accessories.,

Last, but not least, always keep a supply of
old newspapers and clean, lint-free rags
available, and try to keep any working area as
clean as possible.
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This is a guide to getting your vehicle through the MOT test.
Obviously it will not be possible to examine the vehicle to the same
standard as the professional MOT tester. However, working through
the following checks will enable you to identify any problem areas
before submitting the vehicle for the test.

Where a testable component is in borderfine condition, the tester
has discretion in deciding whether to pass or fall 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 that condition. If the
vehicle presented is clean and evidently well cared for, the tester may
be more inclined to pass a borderline component than if the vehicle is
scruffy and apparently neglected.

It has only been possible to summarise the test requirements here,
based on the reguiations in force at the time of printing. Test standards
are becoming increasingly stringent, aithough there are some exemptions

for older vehicles,

An assistant will be needed to help cary out some of these checks.

The checks have been sub-divided into four categories, as follows:

FROM THE DRIVER'S WITH THE VEHICLE
SEAT ON THE GROUND

FROM THE DRIVER'S SEAT

Handbrake

] Test the operation of the handbrake.
Excessive travel (too many clicks) indicates
incorrect brake or cable adjustment.

[0 Check that the handbrake cannot be
released by tapping the lever sideways. Check
the security of the lever mountings.

Footbrake

[ Depress 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.

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.

{J 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.

Steering wheel and column

[J Examine the steering wheel for fractures or
looseness of the hub, spokes or rim.

] 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.
Continue moving the steering wheel as before,
but aiso tum it slightly from left to right.

] Check that the steering wheel is not loose
on the column, and that there is no abnomal

movement of the steering wheel, indicating
wear in the column support bearings or
couplings.

Windscreen, mirrors and sunvisor
[ The windscreen must be free of cracks or
other significant damage within the driver’'s
field of view. (Small stone chips are accept-
able.) Rear view mirrors must be secure,
intact, and capable of being adjusted.

[J The driver's sunvisor must be capable of
being stored in the “up” position.
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Seat belts and seats

Note: The following checks are applicable to
all seat belts, front and rear.

[J Examine the webbing of all the belts
(including rear beits if fitted) for cuts, serious
fraying or deterioration. Fasten and unfasten
each belt to check the buckles. If applicable,
check the retracting mechanism. Check the
security of all seat beit mountings accessible
from Inside the vehicle,

[] Seat belts with pre-tensioners, once
activated, have a “flag” or similar showing on
the seat belt stalk. This, in itself, is not a
reason for test failure.

[0 The front seats themselves must be
securely attached and the backrests must
lock in the upright position.

Doors

[0 Both front doors must be able to be opened
and closed from outside and inside, and must

Vomehldonﬂﬂmﬂon

(J Number plates must be in good condition,
secure and legible, with letters and numbers
correctly spaced —- spacing at (A) shouid be at
least twice that at (B).

[] The VIN plate and/or homologation plate
must be legible.
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Electrical equipment
(J Switch on the ignition and check the

of the stop-lights.

[J Check the operation of the sidelights and
number plate lights. The lenses and reflectors
must be secure, clean and undamaged.

(] Check the operation and alignment of the
headlights. The headiight reflectors must not

be tamished and the lenses must be
undamaged.

{0 Switch on the ignition and check the
operation of the direction indicators (including
the instrument panel tell-tale) and the hazard
warning lights. Operation of 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 of the rear foglight(s),
including the warning light on the instrument
panel or in the switch.

] The ABS warning light must illuminate in
accordance with the manufacturers' design.
For most vehicles, the ABS warning light
should llluminate when the ignition is switched
on, and (if the system is operating properly)
extinguish after a few seconds. Refer to the
owner’s handbook.

Footbrake

] Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
corrosion or other damage.

(] The fluid reservoir must be secure and the
fluid level must be between the upper (A) and
lower (B) markings.

] Inspect both front brake flexible hoses for
cracks or deterioration of the rubber. Tumn the
steering from lock to lock, and ensure that the
hoses do not contact the wheel, tyre, or any
part of the steering or suspension mechanism.
With the brake pedal firmly depressed, check
the hoses for bulges or leaks under pressure.

Steering and suspension

[ Have your assistant tumn the steering wheel
from side to side slightly, up to the point
where the steering gear just begins to transmit
this movement to the roadwheels. Check for
excessive free play between the steering
wheel and the steering gear, indicating wear
or insecurity of the steering column joints, the
column-to-steering gear coupling, or the
steering gear itself.

[ Have your assistant turn the steering wheel
more vigorously in each direction, so that the
roadwheels just begin to turn. As this is done,
examine all the steering joints, linkages,
fittings and attachments. Renew any
component that shows signs of wear or
damage. On vehicles with power steering,
check the security and condition of the
steering pump, drivebeit and hoses.

[J Check that the vehicle is standing level,
and at approximately the comrect ride height.

Shock absorbers

[] Depress each comer of the vehicle in tum,
then release it. The vehicle should rise and
then settle in its normal position. If the vehicle
continues to rise and fall, the shock absorber
is defective. A shock absorber which has
seized will also cause the vehicle to fall.
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Exhaust system

[] Start the engine. With your assistant
holding a rag over the tailpipe, check the
entire system for leaks. Repair or renew
leaking sections.

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

[J Have your assistant turn the steering from
lock to lock. Check that the steering turns
smoothly, and that no part of the steering
mechanism, including a wheel or tyre, 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 power steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive
stifiness or binding of the steering, a missing
spiit pin or locking device, or severe comrosion
of the body structure within 30 cm of any
steering component attachment point.

Front and rear suspension and

wheel bearings

[} 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 balljoints, 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.

CJif 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 elongated).

[J Carry out all the above checks at the other
front wheel, and then at both rear wheeis.

Springs and shock absorbers

[J] Examine the suspension struts (when
applicable) for serious fiuid leakage, cormrosion,
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 cormoded, cracked or broken.

I 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 shackies,

[] The same general checks apply to vehices
fitted with other suspension types, such &
torsion bars, hydraulic displacer units, &=
Ensure that all mountings and attachments s
secure, that there are no signs of excesshs |
wear, corrosion or damage, and (on hycrasis |
types) that there are no fiuid leaks or damages
pipes. [
[J Inspect the shock absorbers for siges &
serious fluid leakage. Check for wear of ":
mounting bushes or attachments, or & :
to the body of the unit.

Driveshafts
(fwd vehicles only)
O Rotate each front wheel in tum and

Braking syste
[ 1f possible without dismantling, o8
brake pad wear and disc condition. Ensams
that the friction lining material has not wews
excessively, (A) and that the discs are aa
fractured, pitted, scored or badly wom (E%

[] Examine all the rigid brake pioes
undemeath the vehicle, and the flexitie
hose(s) at the rear. Look for corrosion, chafeg
or insecurity of the pipes, and for signs &
bulging under pressure, chafing, splits &
deterioration of the flexible hoses.

[] Look for signs of fiuid leaks at the brake
calipers or on the brake backplates. Repar &
renew leaking components.

[ Slowly spin each wheel, while your
assistant depresses and releases e
footbrake. Ensure that each brake Is operatins
and does not bind when the pedal is réleasec.
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[) Examine the handbrake mechanism,
checking for frayed or broken cables,
excessive cormosion, or wear or insecurity of
the linkage. Check that the mechanism works
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 out later to check that the vehicle
pulls up in a straight line.

Fuel and exhaust systems

[ Inspect the fuel tank (including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from
leaks.

[ Examine the exhaust system over its entire
length, checking for any damaged, broken or
missing mountings, security of the retaining
clamps and rust or corrosion.

Wheels and tyres

[0 Examine the sidewalls and tread area of
each tyre in tum, Check for cuts, tears, lumps,
buiges, separation of 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, that the vaive is sound and
properly seated, and that the wheel is not
distorted or damaged.

[ Check that the tyres are 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.

[J 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.

Body corrosion
[] 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 beit 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.

(J Have the engine at normal operating
temperature, and make sure that it is in good
tune (ignition system in good order, air filter
element clean, etc).

[ Before any measurements are carmied out,
raise the engine speed to around 2500 rpm,
and hold it at this speed for 20 seconds.
Allow the engine speed to retum to idle, and
watch for smoke emissions from the exhaust
tailpipe. If the idie 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 cil being bumnt
(engine wear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or
other carburettor or fuel system fault),

[(JAn 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.

CO emissions (mixture)

[J At the time of waiting, for vehicles first used
between 1% August 1975 and 31% July 1986 (P
to C registration), the CO level must not
exceed 4.5% by volume. For vehicles first
used between 1% August 1986 and 31% July
1992 (D to J registration), the CO level must
not exceed 3.5% by volume. Vehicles first

used after 1% 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 Emits for each make and model of vehicle.
The CO level is measured with the engine at
Idie speed, and at “fast idie”. The following
limits are given as a general guide:
At idle speed -
CO level no more than 0.5%
At “fast idie” (2500 to 3000 rpm) -
CO level no more than 0.3%
(Minimum oil temperature 60°C)
O if the CO level cannot be reduced far
enough to pass the test (and the fuel and
ignition systems are otherwise in good
condition) then the carburettor is badly worn,
or there is some problem in the fuel injection
system or catalytic converter (as applicable).

HC emissions

O With the CO within limits, HC emissions for
vehicles first used between 1% August 1975
and 31 July 1992 (P to J registration) must
not exceed 1200 ppm. Vehicles first used
after 1** 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 of vehicle. The HC level is measured
with the engine at “fast idle™. The following is
given as a general guide:

At "fast idle” (2500 to 3000 rpm) -

HC level no more than 200 ppm

(Minimum oil temperature 60°C)
[J Excessive HC emissions are caused by
incomplete combustion, the causes of which
can include oil being bumt, mechanical wear
and ignition/fuel system maifunction.
Diesel models
[J 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 maximum
unioaded speed.

Note: It is of the utmost importance that the

engine timing belt is in good condition before
the test is camied out.

[J The limits for Diesel engine exhaust

smoke, introduced in September 1995 are:

Vehicles first used before 15! August 1979:
Exempt from metered smoke testing, but
must not emit "dense blue or clearly
visible black smoke for a period of more
than 5 seconds at idie” or “dense blue or
clearly visible black smoke during accel-
eration which would obscure the view of
other road users”.

Non- vehicles first used after
1# August 1979:; 2.5m-!

Turbocharged vehicles first used after
1# August 1979: 3.0m-!

[ Excessive smoke can be caused by a dirty

air cleaner element. Otherwise, professional

advice may be needed to find the cause.
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Engine fails to rotate when attempting to start

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

QOil pressure waming light illuminated with engine running
Engine runs-on after switching off
Engine noises

Cooling system

(] Overheating
] Overcooling
(] External coolant leakage
[} Internal coolant leakage
] Corrosion
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Fuel and exhaust systems

(] Excessive fuel consumption

] Fuel leakage and/or fuel odour

(] Excessive nofse or fumes from exhaust system

Clutch

[} Pedal travels to flioor - no pressure or very little resistance

[ Clutch fails to disengage (unable to select gears)

(] Clutch slips (engine speed increases, with no increase in vehicle

Introduction

depressed

Engine will not start in any gear, or starts in gears other than Park
or Neutral

Transmission slips, shifts roughly, is noisy, orl‘mnodrlwh
forward or reverse gears
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[} Clicking or knocking noise on turns (at slow speed on full-lock)
(] Vibration when accelerating or decelerating

Braking system

Vehicle pulls to one side under braking .

Noise (grinding or high-pitched squeal) when brakes applied
Excessive brake pedal travel

Brake pedal feels spongy when depressed

Excessive brake pedal effort required to stop vehicle

Judder felt through brake pedal or steering wheel when braking

Oo000000

Electrical system
Battery will not hoid a charge for more than a few days
Ignition/no-charge warning light remains ilfuminated with engine

Wamm.umwh

Elocmcwhdowsmopum -or unsatisfactory in operation
Central locking system inoperative, or unsatisfactory in operation
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The vehicle owner who does his or her own

occasionally fall without wamning are often

into account any waming signs or

maintenance according to the recommended
service schedules shouid 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 a 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

small and easily carried in the vehicle.

With any fault-finding, 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
fault 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

abnormalities that may have been noticed in
the period preceding the fauit - 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 underlying fault.

These pages provide an easy-reference
guide to the more common problems which
may occur during the vehicle's life. These
problems and their possible causes are
grouped under headings such as Engine,
Cooling system, etc. The Chapter and/or
Section which deals with the problem is also
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shown in brackets. Whatever the fault, certain
basic principles apply. These are as follows:

Verify the fault. This is simply a matter of
being sure you know exactly what the
symptoms are before starting work. This is
particularly important if you are investigating a
fauilt for someone else, who may not have
described it very accurately.

Don't overiook the obvious. For example, if
it won't start, is there fuel in the tank? (Don't
take anyone eise’s word on this particular

point, and don't trust the fuel gauge eitherf) If
an electrical fault is indicated, look for loose or
broken wires before digging out the test gear.

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 oll-fouled spark plugs (petrol modeis)
for a new set will get you moving again, but
remember that the reason for the fouling (if it

wasn't simply an incorrect grade of plug) will
have to be established and commected.

Don’t take anything for granted. Particularly,
don't forget that a new component may itself
be defective (especially if its been rattling
around in the boot for months), and don't
leave components out of a fault diagnosis
sequence just because they are new or
recently-fitted. When you do finally diagnose a
difficult fault, you'll probably realise that all the
evidence was there from the start.

Engine

Engine fails to rotate when attempting to start
Battery terminal connections loose or corroded (Weekdy checks).
Battery discharged or faulty (Chapter 5A).

Broken, loose or disconnected wiring in the starting circuit
(Chapter SA).

Automatic transmission not in P or N (Chapter 7B)

Defective starter solenoid or switch (Chapter 5A).

Defective starter motor (Chapter 5A).

Starter pinion or flywheel ring gear teeth loose or broken
(Chapters 2A, 2B, 2C and 5A).

| Engine earth strap broken or disconnected (Chapter 5A).

Engfmmuhs, but will not start
| Fuel tank empty.
Battery discharged (engine rotates slowly) (Chapter 5A).
Battery terminal connections loose or corroded (Weekly checks).
Immobiliser fault (Chapter 12).

Ignition components damp or damaged - petrol models
(Chapters 1 and 5B).
Ignition timing incomrect (Chapter 5B)
Broken, loose or disconnected wiring in the ignition circuit - petrol
models (Chapter 5B).
Worn, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1).
Preheating system faulty - diesel modeis (Chapter 5C).
Fuel injection system faulty -~ petrol models (Chapter 4A or 4B).
Fuel cut-off (stop) solenocid faulty - diesel models (Chapter 4C).
Alr in fuel system - diesel modeis (Chapter 4C).
Major mechanical fallure (eg camshaft drive) (Chapter 2A, 2B or 2C).
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Battery terminal connections loose or corroded (Weekly checks).
| Wom, faulty or incorrectly-gapped spark plugs - petrol modeis
(Chapter 1).

Preheating system faulty - diesel models (Chapter 5C).

Fuel injection system fault - petrol models (Chapter 4A or 48B).
Other ignition system fault - petrol models (Chapter 5B).

Low cylinder compressions (Chapter 2A or 2B).
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Starter motor noisy or excessively-rough in

engagement

[ Starter pinion or flywheel ring gear teeth loose or broken
(Chapters 2A, 2B and 5A).

(] Starter motor mounting boits loose or missing (Chapter SA).

[ Starter motor internal components worn or damaged (Chapter 5A),

Engine starts, but stops immediately

[0 Loose or faulty electrical connections in the ignition circuit - petrol
modeis (Chapter 58).

] Vacuum leak at the throttle body or inlet manifold - petrol modeis
(Chapter 4A or 4B).

[] Blocked injector/fuel injection system fault - petrol models
(Chapter 4A or 4B).

Engine idles erratically

Alr filter element clogged (Chapter 1).

Vacuum leak at the throttie body, inlet manifold or associated

hoses - petrol models (Chapter 4A or 4B).

an.tm:l,yormﬂyw:pnm-mdm

Uneven or low cylinder compressions (Chapter 2A or 2B).

Camshaft lobes wom (Chapter 2A or 2B).

Timing beit incorrectly tensioned (Chapter 2A or 2B).

Blocked injector/fuel injection system fault - petrol models

(Chapter 4A or 4B).

Faulty injector(s) - diesel modeis ({Chapter 4C).
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Worn, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1).

Faulty spark plug HT leads - petrol models (Chapter 5B).
Vacuum leak at the throttie body, inlet manifold or associated
hoses - petrol models (Chapter 4A or 4B).

Biocked injector/fuel injection system fault - petrol models
(Chapter 4A or 4B).

Faulty injector(s) - diesel models (Chapter 4C).
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Ummabwcylmwnmw«ﬂum
Disconnected, leaking, or perished crankcase ventilation hoses
(Chapter 4D).

Engine misfires throughout the driving speed
range

Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low - petrol models
(Chapter 4A or 4B).

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A, 4B or 4C).
Vacuum leak at the throttie body, inlet manifold or associated
hoses - petrol modeis (Chapter 4A or 4B).
wmm:yummmdwm-mdm
(Chapter 1).

Faulty spark plug HT leads - petrol models (Chapter 58).
Faulty injector(s) - diesel modeis (Chapter 4C).

Distributor cap cracked or tracking internally - petrol models
(where applicable) (Chapter 5B).

Fauity ignition coll - petrol modeis (Chapter 58).

Uneven or low cylinder compressions (Chapter 2A or 2B).
Blocked injector/fuel injection system fault - petrol modeis
(Chapter 4A or 4B).

oo
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Engine (continued)

Engine hesitates on acceleration

] Wom, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1).

] Vacuum leak at the throttie body, inlet manifold or associated
hoses - petrol models (Chapter 4A or 4B).

] Blocked injector/fuel injection system fault - petrol models
(Chapter 4A or 4B).

] Faulty injector(s) - diesel models (Chapter 4C).

Engine stalls

[ Vacuum leak at the throttie body, inlet manifold or associated

hoses - petrol models (Chapter 4A or 48).

[ Fuel filter choked (Chapter 1).

(] Fuel pump fauity, or delivery pressure low - petrol models

(Chapter 4A or 4B).

[l Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A, 4B

or 4C).

(] Blocked injector/fuel injection system fault - petrol models
(Chapter 4A or 4B).

(] Fauity injector(s) - diesel models (Chapter 4C).

Engine lacks power

] Timing belt incorrectly fitted or tensioned (Chapter 2A or 2B).

[} Fuel fitter choked (Chapter 1).

[J Ignition timing incorrect (Chapter 58)

[} Fuel pump faulty, or delivery pressure low - petrol models
(Chapler 4A or 4B).

] Uneven or low cylinder compressions (Chapter 2A or 28).

] Wormn, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1).

] Vacuum leak at the throttie body, inlet manifold or associated
hoses - petrol models (Chapter 4A or 4B).

[ Biocked injector/fuel injection system fauit - petrol models
(Chapter 4A or 4B).

[ Faulty injector(s) - diesel models (Chapter 4C).

[ Injection pump timing incorrect - diesel models (Chapter 4C).

[] Brakes binding (Chapters 1 and 9).

[l Clutch slipping (Chapter 6).

Engine backfires
[C) Timing belt incorrectly fitted or tensioned (Chapter 2A or 2B).

Oil pressure warning light illuminated with engine
running

] Low oil level, or incorrect oil grade (Weekly checks).

] Wormn engine bearings and/or oil pump (Chapter 2C).

] High engine operating temperature (Chapter 3),

(] Oil pressure relief valve defective (Chapter 2A or 2B).

(] Oil pick-up strainer clogged (Chapter 2A or 2B).

Engine runs-on after switching off

(] Excessive carbon build-up in engine (Chapter 2C).

[ High engine operating temperature (Chapter 3).

(] Fuel injection system fault - petrol models (Chapter 4A or 4B).
] Faulty fuel cut-off (stop) solencid - diesel models (Chapter 4C).

Engine noises

Ignition timing incomect/ignition system fault - petrol modeils
(Chapter 5B8)

O

[ Incorrect grade of spark plug - petrol models (Chapter 1).

[J Incorrect grade of fuel (Chapter 1).

[J Vacuum leak at the throttie body, inlet manifold or associated
hoses - petrol models (Chapter 4A or 4B).

[ Excessive carbon build-up in engine (Chapter 2C).

] Blocked injector/fuel injection system fault - petrol models
(Chapter 4A or 4B).

Whistling or wheezing noises

] Leaking inlet manifold or throttle body gasket - petrol models
(Chapter 4A or 4B),

[ Leaking exhaust manifold gasket or pipe-to-manifold joint
(Chapter 4A, 4B or 4C).

[] Leaking vacuum hose (Chapters 4, 5B and 9).

[ Blowing cylinder head gasket (Chapter 2A or 2B).

Tapping or rattling noises

(] Wom hydraulic tappet or camshaft (Chapter 2A or 28).

[J Ancillary component fault {(water pump, alternator, etc)
(Chapters 3, 5A, etc).

Knocking or thumping noises

[] Womn big-end bearings (regular heavy knocking, perhaps less
under load) (Chapter 2C).

[ Vacuum leak at the throttie body, inlet manifold or associated [0 Wormn main bearings (rumbling and knocking, perhaps worsening
hoses - petrol models (Chapter 4A or 4B). under load) (Chapter 2C).

[0 Blocked injector/fuel injection system fault - petrol models ] Piston slap (most noticeable when cold) (Chapter 2C).
(Chapter 4A or 4B). ] Ancillary component fault (water pump, alternator, etc)

[ Ignition timing incomrect (Chapter 58) (Chapters 3, 5A, etc).

Cooling system

Overheating External coolant leakage

| Insufficient coolant in system (Weekly checks).
Auxiliary drivebelt broken or drivebelt tensioner faulty (Chapter 1 or 2)
Thmnosmhuty(clmptor:ﬂ

mumotunpammgaugeunduunﬂ(wrs).
Alirfock in cooling system (Chapter 1).

Ovemoo!ing

Thermostat fauity (Chapter 3).
Inaccurate temperature gauge sender unit (Chapter 3).
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[} Deteriorated or damaged hoses or hose clips (Chapter 1).
8 Radiator core or heater matrix leaking (Chapter 3).

Internal coolant leakage

[J Leaking cylinder head gasket (Chapter 2A or 2B).
[ Cracked cylinder head or cylinder bore (Chapter 2A or 28).

Corrosion

] Infrequent draining and flushing (Chapter 1).
] Incorrect coolant mixture or inappropriate coolant type (Chapter 1).
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Fuel and exhaust systems

Excessive fuel consumption

Alr filter element dirty or clogged (Chapter 1).

Fuel injection system fault - petrol models (Chapter 4A or 4B).
Faulty injector(s) - diesel modeis (Chapter 4C).

Ignition timing incorrect/ignition system fault - petrol models
(Chapter 5B).

Tyres under-inflated (Weeikly checks).

Brakes binding (Chapter 9).

00 o0oOoo

Clutch

Fuel leakage and/or fuel odour
[[] Damaged or corroded fuel tank, pipes or connections (Chapter 4).
Excessive noise or fumes from exhaust system

[] Leaking exhaust system or manifold joints (Chapters 1 and 4).

[] Leaking, coroded or damaged silencers or pipe (Chapters 1 and 4).

[] Broken mountings causing body or suspension contact
(Chapter 1).

Pedal travels to floor - no pressure or very little
resistance

[} Broken clutch cable (Chapter 6).

[0 Cable automatic adjuster faulty, or cable out of adjustment
(Chapter 6).

[C] Broken clutch release bearing or fork (Chapter 6).

(1] Broken diaphragm spring in clutch pressure plate (Chapter 6).

Clutch fails to disengage (unable to select gears)

Cable automatic adjuster faulty, or cable out of adjustment
(Chapter 6).

Clutch disc sticking on gearbox input shaft splines (Chapter 6).
Clutch disc sticking to flywheel or pressure plate (Chapter 6).
Faulty pressure plate assembly (Chapter 6).

Clutch release mechanism worn or incorrectly assembled
(Chapter 6).

0ooa o

Manual transmission

Clutch sli
increase in

] Cable automatic adjuster faulty, or cable out of adjustment
(Chapter 6).

] Clutch disc linings excessively wom (Chapter 6).

{1} Clutch disc linings contaminated with oil or grease (Chapter 6).

[ Faulty pressure plate or weak diaphragm spring (Chapter 6).

Judder as clutch is engaged

[ Clutch disc linings contaminated with oil or grease (Chapter 6).

(1 Clutch disc linings excessively wom (Chapter 6).

[J Clutch cable sticking or frayed - cable-operated clutch (Chapter 6).

(1 Fauilty or distorted pressure plate or diaphragm spring (Chapter 6).

[ Worn or loose engine or gearbox mountings (Chapter 2A or 2B).

[] Clutch disc hub or gearbox input shaft splines womn (Chapter 6).

Noise when depressing or releasing clutch pedal

! Wom clutch release bearing (Chapter 6).

[ Wom or dry clulch pedal bushes (Chapter 6).

(] Faulty pressure plate assembly (Chapter 6).

[} Pressure plate diaphragm spring broken (Chapter 6).
[ Broken clutch disc cushioning springs (Chapter 6).

{eg'gca}:ospeedlm with no

Noisy in neutral with engine running

[J Input shaft bearings wom (noise apparent with clutch pedal
released, but not when depressed) (Chapter 7A)."

[0 Ciutch release bearing worn (noise apparent with clutch pedal
depressed, possibly less when released) (Chapter 6).

Noisy in one particular gear
[C] Worn, damaged or chipped gear teeth (Chapter 7A)."

Difficulty engaging gears

[J Clutch fault (Chapter 6).

[ Worn or damaged gearchange linkage/cable (Chapter 7A).
{0 Incorrectly-adjusted gearchange linkage/cable (Chapter 7A).
] Worn synchroniser units (Chapter 7A).*

Jumps out of gear

{J Worn or damaged gearchange linkage/cable (Chapter 7A).
[ Incorrectly-adjusted gearchange linkage/cable (Chapter 7A).
] Worn synchroniser units (Chapter 7A)."

[ Worn selector forks (Chapter 7A)."

Vibration
[} Lack of oil (Chapter 1).
[C] Worn bearings (Chapter 7A)."

Lubricant leaks

[] Leaking differential output oll seal (Chapter 7A).

[] Leaking housing joint (Chapter 7A)."

[ Leaking input shaft oil seal (Chapter 7A)."

“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 communicale clearly with a professional mechanic.
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Automatic transmission

Note: Due o the complexity of the automatic transmission, it is difficuft
for the home mechanic to properly diagnose and service this unit. For
problems other than the following, the vehicle should be taken fo a
dealer service department or automatic transmission specialist. Do not
be too hasty in removing the transmission if a fault is suspected, as
most of the testing is carried out with the unit still fitted.

Fluid leakage

] 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 airfiow.

[J To determine the source of a leak, first remove all buiit-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 airfiow will not blow the leak far from its source. Raise and
support the vehicie, and determine where the leak is coming from.

General gear selection problems

) Chapter 7B deals with checking and adjusting the selector cable
on automatic transmissions. The following are common problems
which may be caused by a poorly-adjusted cable:

a) Engine starting in gears other than Park or Neutral.

b) Indicator panel indicating a gear other than the one actually being
used.

¢) Vehicle moves when in Park or Neutral.

d) Poor gear shift quality or erratic gear changes.

] Refer to Chapter 7B for the selector cable adjustment procedure.

Driveshafts

Transmission will not downshift (kickdown) with
accelerator pedal fully depressed

[0 Low transmission fluid level (Chapter 1),

] Incorrect selector cable adjustment (Chapter 78).

Engine will not start in
other than Park or

] Incomrect selector cable adjustment (Chapter 7B),

gear, or starts in gears

Transmission sl thmmuahly is noisy, or has
no drive in forward or reverse gears

] There are many probable causes for the above problems, but
unless there is a very obvious reason (such as a loose or corroded
wiring plug connection on or near the transmission), the car
should be taken to a VIV dealer for the fault to be diagnosed. The
transmission control unit incorporates a sell-diagnosis facility, and
any fault codes can quickly be read and interpreted by a VW
dealer with the proper diagnostic equipment.

Clicking or knocking noise on turns (at slow speed Vibration when accelerating or decelerating
on full- [ Womn inner constant velocity joint (Chapter 8).
] Lack of constant velocity joint lubricant, possibly due to damaged [} Bent or distorted driveshaft (Chapter 8).
gaiter (Chapter 8).
[ Wom outer constant velocity joint (Chapter 8).
Braking system

Note: Before assuming that a brake problem exists, make sure that the
tyres are in good condition and correctly inflated, that the front wheel
alignment is correct, the front wheels are balanced, and that the vehicle
is not loaded with weight in an unequal manner. Apart from checking
the condition of all pipe and hose connections, any faults occurring on
the anti-fock braking system should be referred to a VW dealer for
diagnosis.

Vehicle pulls to one side under braking

Worn, defective, damaged or contaminated brake pads/shoes on
one side (Chapters 1 and 9).

Selzed or partially-seized front brake caliper/wheel cylinder piston
{Chapters 1 and 9).

A mixture of brake pad/shoe lining materials fitted between sides
(Chapters 1 and 9).

Brake caliper or backpiate mounting boits loose (Chapter 9).
Wom or damaged steering or suspension components (Chapters 1
and 10).

m.%dm or high-pitched squeal) when

[ Brake pad or shoe friction lining material worn down to metal
backing (Chapters 1 and 9).

[] Excessive cormrosion of brake disc or drum. (May be apparent after
the vehicle has been standing for some time (Chapters 1 and 9).

(] Foreign object (stone chipping, etc) trapped between brake disc
and shiekd (Chapters 1 and 9).
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Excessive brake pedal travel

[ Inoperative rear brake self-adjust mechanism - drum brakes
(Chapters 1 and 9).

[) Faulty master cylinder (Chapter 9).

{1 Airin hydraulic system (Chapters 1 and 9).

[J Faulty vacuum servo unit (Chapter 9).

Brake pedal feels spongy when depressed

[J Airin hydraulic system (Chapters 1 and 9).

[ Deteriorated flexible rubber brake hoses (Chapters 1 and 9).
[J Master cylinder mounting nuts loose (Chapter 9).

[T1 Faulty master cylinder (Chapter 9),

Excessive brake pedal effort required to stop

Faulty vacuum servo unit (Chapter 9).

Faulty vacuum pump - diesel modeils (Chapter 9).
Disconnected, damaged or insecure brake servo vacuum hose
(Chapter 9).

Primary or secondary hydraulic circuit failure (Chapter 9).
Seized brake caliper or wheel cylinder piston(s) (Chapter 9).
Brake pads or brake shoes incomrectly fitted (Chapters 1 and 9).
Incorrect grade of brake pads or brake shoes fitted (Chapters 1
and 9).

Brake pads or brake shoe linings contaminated (Chapters 1
and 9).

0000 000 g
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mmmmmuormmm
when braking

0] Excessive run-out or distortion of discs/drums (Chapters 1 and 9).

(O] Brake pad or brake shoe linings worn (Chapters 1 and 9).

[J] Brake caliper or brake backplate mounting bolts locse (Chapter 9).

[0 Wear in suspension or steering components or mountings
(Chapters 1 and 10).

[J Vibration through pedal - M&MMWQBS)h
operation - no fault (models with ABS).

Suspension and steering

Brakes binding

[0 Seized brake caliper or wheel cylinder piston{s) (Chapter 9).
[J Incorrectly-adjusted handbrake mechanism (Chapter 9).
[ Faulty master cylinder (Chapter 9).

Rear wheels locking under normal braking
[ Rear brake shoe linings contaminated (Chapters 1 and 9).
[J Fauity brake pressure regulator (Chapter 9).

Note: Before diagnosing suspension or steering faults, be sure that the
trouble is not due to incorrect tyre pressures, mixtures of tyre types,

wom lyres, or binding brakes.

Vehicle pulls to one side

] Defective or wom tyre (Weekly checks).

(] Tyre pressure low on one side of the car (Weekly checks).

[ Excessive wear in suspension or steering components (Chapters 1
O

O

Incorrect front wheel alignment (Chapter 10).
Accident damage to steering or suspension components (Chapter 1).

Wheel wobble and vibration

[J Front roadwheels out of balance (vibration feit mainly through the

steering wheel) (Weeily checks).

] Rear roadwheels out of balance (vibration feit throughout the

vehicle) (Weeidy checks).

] Roadwheels damaged or distorted (Weekly checks).

(J Faulty, worn or damaged tyre (Weekly checks).

{0 Wom steering or suspension joints, bushes or components
{Chapters 1 and 10).

] Wheel bolts loose (Chapter 1).

Excessive and/or rolling around corners,
or during

[] Defective shock absorbers (Chapters 1 and 10).

] Broken or weak spring and/or suspension component (Chapters 1

Wheel bolts lcose (Chapter 1).

O
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g Faulty or damaged tyre (Weekly checks).

[] Defective shock absorbers (Chapters 1 and 10).
Ex

] Selzed track rod end balljoint or suspension balljoint (Chapters 1

and 10).

O mmm«mmm-m

steering (Chapter 1).

O wmmm{c&wum

[0 Steering rack or column bent or damaged (Chapter 10).

Excessive play in steering

[ Wom steering column intermediate shaft universal joint
(Chapter 10).

[J Worn steering track rod end balljoints (Chapters 1 and 10),

0 Wom rack-and-pinion steering gear (Chapter 10).

] Wormn steering or suspension joints, bushes or components
(Chapters 1 and 10).

Lack of power assistance

[0 Broken or incorrectly-adjusted auxiliary drivebelt (Chapter 1 or 2).

[0 Incorrect power steering fiuid level (Weekdy checks).

[ Restriction in power steering fluid hoses (Chapter 1).

(J Faulty power steering pump (Chapter 10).

[J Faulty rack-and-pinion steering gear (Chapter 10).

Tyre wear excessive

Tyres worn on inside or outside edges

[J Tyres under-infiated (wear on both edges) (Weekly checks).

[J Incorrect camber or castor angles (wear on one edge only)
(Chapter 10).

[J Wom steering or suspension joints, bushes or components
(Chapters 1 and 10).

[0 Excessively-hard comering.

[ Accident damage.

Tyre treads exhibit feathered edges

(J Incorrect toe setting (Chapter 10).

Tyres worn in centre of tread

[J Tyres over-inflated (Weekly checks).

Tyres wormn unevenly

0 Tyres/wheels out of balance (Weekly checks).

] Excessive wheel or tyre run-out (Weekly checks).

(0 Wom shock absorbers (Chapters 1 and 10).

[] Fauity tyre (Weekly checks).
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Electrical system

Note: For problems associated with the starting system, rofer to the
faults listed under Engine earfier in this Section.

Battery will not hold a charge for more than a few

[] Battery defective internally (Chapter 5A),

[] Battery terminal connections loose or comroded (Weelkdy checks).
[ Auxiliary drivebelt wom or incorrectly adjusted (Chapter 1 or 2).
[J Alternator not charging at correct output (Chapter SA).

] Alternator or voltage regulator fauity (Chapter 5A).

{T] Short-circuit causing continual battery drain (Chapters SA and 12).

Irnl‘u'o:vno-chm warning light remains
illuminated with engine running

) Auxiliary drivebelt broken, wom, or incomrectly adjusted (Chapter 1).
[ Anternator brushes wom, sticking, or dirty (Chapter 5A).

] Atemator brush springs weak or broken (Chapter 5A).

[ Internal fault in alternator or voitage regulator (Chapter 5A).

[0 Broken, disconnected, or loose wiring in charging circuit (Chapter 5A).
Ignition/no-charge warning light fails to come on

[J Waring light bulb biown (Chapter 12).

(] Broken, disconnected, or loose wiring in waming ight circuit (Chapter 12).
] Alternator faulty (Chapter SA).

Lights inoperative

(] Bulb blown (Chapter 12).

[] Corrosion of bulb or bulbholder contacts (Chapter 12).
] Bilown fuse (Chapter 12).

[] Faulty relay (Chapter 12).

[ Broken, loose, or disconnected wiring (Chapter 12).
] Faulty switch (Chapter 12).
Instrument readings inaccurate or erratic

Instrument readings increase with engine speed
] Faulty voltage stabiliser (Chapter 12).
Fuel or temperature gauges give no reading
E. Fauity gauge sender unit (Chapters 3 and 4A, 4B or 4C).
L] Wiring open-circuit (Chapter 12).
] Faulty gauge (Chapter 12).
Fuel or temperature gauges give continuous maximum reading
] Faulty gauge sender unit (Chapters 3 and 4A, 48 or 4C).
] Wiring short-circuit (Chapter 12).
(] Faulty gauge (Chapter 12).
Horn inoperative, or unsatisfactory in operation
Horn operates all the time
[] Hom push either earthed or stuck down (Chapter 12),
] Hom cable-to-hom push earthed (Chapter 12).
Horn fails to operate
] Biown fuse (Chapter 12).
(] Cable or cable connections loose, broken or disconnected (Chapter 12).
[ Faulty hom (Chapter 12).
Horn emits intermittent or unsatisfactory sound
] Cable connections loose (Chapter 12).
) Hom loose (Chapter 12).
] Faulty hom (Chapter 12).

Windscreen/tailgate wi inoperative,
unsatisfactory in opomeﬂ.o? it

Wipers fail to operate, or operate very slowly

[J Wiper blades stuck to screen, or linkage seized or binding (Weekly
checks or Chapter 12).

[ Bilown fuse (Weekly checks or Chapter 12).

] Cable or cable connections loose, broken or disconnected
(Chapter 12).

[ Faulty relay (Chapter 12).

[ Faulty wiper motor (Chapter 12).

Wiper blades sweep over too large or too small an area of

the glass

[0 Wiper arms incorrectly positioned on spindies (Chapter 12).

[0 Excessive wear of wiper linkage (Chapter 12).

] Wiper motor or linkage mountings loose or insecure (Chapter 12).

Wiper blades fail to clean the glass effectively

Wiper blade rubbers wom or perished (Weeklly checks).

Wiper arm tension springs broken, or arm pivots seized (Chapter 12).

oo

[ Insufficient fluid in washer reservoir (Weekly checks).

Washer pump fails to operate

[ Broken or disconnected wiring or connections (Chapter 12).
(] Bilown fuse (Weekly checks or Chapter 12).

) Faulty washer switch (Chapter 12).

[} Faulty washer pump (Chapter 12).

Washer pump runs for some time before fluid is emitted
from jets

{71 Faulty one-way vaive 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

[0 Regulator seized or damaged, or in need of lubrication (Chapter 11).
[J Door internal components or trim fouling regulator (Chapter 11).
(] Faulty motor (Chapter 11).

Window glass fails to move

[0 Blown fuse (Chapter 12).
[ Faulty relay (Chapter 12).
(1 Broken or disconnected wiring or connections (Chapter 12).
] Faulty motor (Chapter 11).

Central locking system inoperative,
unsatisfactory in opoztkm o

Complete system fallure
{1 Blown fuse (Weekly checks or Chapter 12).

[ Faulty relay (Chapter 12).
(11 Broken or disconnected wiring or connections (Chapter 12).

[ Faulty bi-pressure pump (Chapter 11).

Latch locks but will not unlock, or unlocks but will not lock
[ Broken or disconnected latch operating rods or levers (Chapter 11),
O Fautty rolay (Chapter 12).

(] Faulty bi-pressure pump (Chapter 11).
Omwhnoidlmotorfailstooponu

Broken or disconnected wiring or connections (Chapter 12).
Faulty operating assembly (Chapter 11).

Broken, binding or disconnected latch operating rods or levers
(Chapter 11).

Fault in door latch (Chapter 11).

o0ono
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driver and front passenger from being thrown

Alien 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

from a drivebeit into electrical energy to
charge the battery and to operate the starting
system, Ignition system and electrical
BCCessOnies,

Ampere (amp) A unit of measurement for the
flow of electric current. One amp is the
amount of curment produced by one volt
acting 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
would tend to clog the radiator and coolant

reduces the risk of seizing on fasteners that
are subjected to high temperatures, such as
exhaust manifoid bolts and nuts.

Asbestos A natural fibrous mineral with great
heat resistance, commonly used in the
composition of brake friction materials.

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 wheeils,

Brake linings The friction material which
contacts the brake disc or drum to retard the
vehicie's speed. The linings are bonded or
riveted to the brake pads or shoes,

Brake pads The replaceable friction pads

air in the proper proportions 1o provide a
desired power output from a spark ignition

the top of a castle wall. For example, a
castellated balijoint stud nut.

Castor In wheel alignment, the backward or
forward tit of the steering axis. Castor is
positive when the steering axis is inclined
rearward at the top.
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Catalytic converter A silencer-ike device in

various sizes throughout a vehicle, for
example as a springing medium in the
and in the valve train,

Compression Reduction In volume, and

i

D

Driveshaft Any shaft used to transmit
motion. Commonly used when referring to the
axleshafts on a front wheel drive vehicle.
Drum brake A type of brake using a drum-
shaped metal cylinder attached to the inner
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.

EGR valve A valve used lo introduce exhaust
gases into the intake air stream.

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
depressed. It usually consists of a hand lever
that actuates either front or rear brakes

Endfioat The amount of lengthwise
movement batween 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.

Exhaust manifold A part with several
passages through which exhaust gases leave
the engine combustion chambers and enter
the exhaust pipe.

=

Fan clutch A viscous (fluid) drive coupling
davice which permits variable engine fan
speeds in relation 1o engine speads.

Feeler blade A thin strip or blade of hardened

Firing order The order in which the engine
cyfinders fire, or deliver their power strokes,
beginning with the number one cyfinder.

Flywheel A heavy spinning wheel in which
energy is absorbed and stored by means of
momentum. On cars, the fiywheel is attached
to the crankshaft to smooth out firing
imputses.

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 cyfinder are actuated.

Fuse An electrical device which protects a
circuit against accidental overioad. The typical
fuse contains a soft plece of metal which is
calibrated to melt at a predetermined curront
flow (expressed as amps) and break the
circuit.

Fusible link A circult protection device

the weakest link in the circuit. Unlike a blown
fuse, a failed fusible link must frequently be
cut from the wire for replacement.
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Gap The distance the spark must travel in
jumping from the centre electrode to the side
electrode In a spark plug. Also refers to the
spacing between the points in a contact
breaker assembly in a conventional points-
type ignition, or to the distance batween the
reluctor or rotor and the pickup coll in an
electronic ignition.

'

Adjusting spark piug gap

Gasket Any thin, soft material - usually cork,
cardboard, asbestos or soft metal - instalied
betwoen two metal surfaces to ensure a good
seal. For instance, the cylinder head gasket
seals the joint between the block and the

E

the adjusting nut on the rocker arm in

Lockwasher A form ol washer designed to
prevent an attaching nut from working loose.

MacPherson strut A type of front
suspension system devised by Earle
MacPherson at Ford of England. In its original
form, a simple lateral ink with the anti-roll bar
creates the lower control arm. A long strut - an

strut systems use a conventional lower A-arm
and don't rely on the anti-roll bar for location.
Muitimeter An electrical test instrument with
the capability to measure voltage, current and
resistance.

NOx Oxides of Nitrogen. A common toxic
pollutant emitted by petrol and diesel engines
at higher temperatures.

O

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 measuring
electrical resistance.

O-ring A type of sealing ring made of a
spocial rubber-like material; in use, the O-ring
is compressed into a groove to provide the

ing action.

sealng
Overhead cam (ohc) engine An engine with
the camshaft(s) located on top of the cylinder
head(s).

Overhead vaive (ohv) engine An engine with
the vaives located in the cylinder head, but
with the camshaft located in the engine block.
Oxygen sensor A device instalied 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,

P

Phillips screw A type of screw head having a
cross instead of a siot for a comesponding
type of screwdriver.

Plastigage A thin strip of plastic thread,
available in different sizes, used for measuring
clearances. For example, a strip of Plastigage
is laid across a bearing journal. The parts are
assembled and dismantied; the width of the
crushed strip indicates the clearance between
journal and bearing.

rods to the steering arms at the wheels,

Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in an intemal combustion engine
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Rotor In a distributor, the rotating device
inside the cap that connects the centre
electrode and the outer terminals as it turns,

which integrates the reflector, lens and
filaments into a hermetically-sealed one-piece
unit. When a filament burns out or the lens

newer vehicles to drive all the accessories,
instead of a series of smaller, shorter belts.
Serpentine drivebelts are usually tensioned by
an automatic tensioner.

Shim Thin spacer, commonly used to adjust
the clearance or relative positions between
two parts. For example, shims inserted into or
under bucket lappets control valve
clearances. Clearance is adjusted by
changing the thickness of the shim.

Slide hammer A special puller that screws
into or hooks onto a component such as a
shaft or bearing; a heavy sliding handle on the
shaft bottoms against the end of the shaft to
knock the component free.

Sprocket A tooth or projection on the

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.

Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake ar.

Avdnhdoomnmmdanha

mm The clearance between the

valve tip (the end of the valve stem) and the

Volt A unit for expressing electrical
“pressure” in a circuit. One voit that wil

produce a current of one ampere through a
resistance of one ohm.

i

==
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Note: References throughout this index are in the form “Chapter number” « “Page number”

A

ABS - 9+14
Accelerator cable - 4A+5, 4B#4, 4C+2
Acrial - 12¢15
Air cloaner and inlet system - 4A#3, 4B+3, 4C*2
Air conditioning - 3+11
Air filter - 1A=15, 1B=15
Airbag - 1A+8, 1B+8, 1217
Alternator - SA«3, S5A»4
Anti-lock braking system - 9+14
Anti-roll bar - 10+7
Anti-theft immobiliser system - 12+18
Antifreeze - 0¢11, 0016, 1A*2, 1A+16, 1B+2, 1B+16
ATF - 0+16, 1A+2, 1A#15, 1B+2, 1B+14
Automatic transmission - 7B+1 et seq
fluid - 0+16, 1A=2, 1A=15, 1B+2, 1B+14
overhaul - 7B*3
removal and refitting - 782
selector cable - 78+3
Auxiliary drivebelt - 1A#*14, 1B+13, 2A+10, 2B+8

B

Battery - 0+15, 5A¢2, 5A«3
electrolyte level - 1A+9, 1B«9
Big-end bearings - 2C+21
Bloeding the brakes - 9+2
Body electrical system - 12+1 et seq
Body exterior fittings - 1119
Bodywork and fittings - 11«1 et seq
Bonnet and release cable - 115
lock - 116
Bosch Mono-Motronic system components - 4As5, 4B+5
Brake fluid - 0212, 016, 1A*17, 1817
Braking system - 9+1 ot seq
bleeding - 9+2
calipers - 99
check - 1A*10, 1B+10
discs - 9¢7
drums - 9*8
fluid - 0¢12, 0+16, 1A+17, 1B*17
master cylinder - 9210
pads - 1A*7, 1B+7, 9¢4
pedal - 911
pipes and hoses - 9¢3
pressure-regulating valve - 9¢13
shoes - 1A*10, 1B=10, 9+4
vacuum pump - 9¢15
vacuum servo unit - 911, 9¢12
wheel cylinder - 9¢10
Bulbs - 0#15, 12+1, 12+6, 129
Bumper - 11+4

C

Calipers - 9+9
Camshaft

cover - 2A*10, 2B+9

oil seal - 2A«11, 2B+9
Capacities - 1A#2, 1B+2
Carpeots - 1102, 11022
Catalytic converter - 4D+5

Central locking - 1116
Centre console - 11423
Charging system - 5A+1 et seq
Cigar lighter - 12+11
Clutch - 6+1 ot seq
assembly - 63
cable - 61
Component location - 1A#4, 1B«4
Compression test - 2A«5, 2B+4
Connecting rods - 2C+16, 2C+24
Conversion factors - REF«2
Coolant - 0+11, 016, 1A=2, 1A+16, 1B+2, 1B+16
pump - 3*6
Cooling fan - 3+4
Cooling system - 3+1 et seq
draining, flushing and filling - 1A«16, 1B+16
electrical switches - 35
hoses - 342
Crankcase emission system - 4D+2
Crankshaft - 2C«18, 2C+22
oil seals - 2A=11, 2B+9
Cylinder block/crankcase casting - 2C+20
Cylinder compression test - 2A«5, 2B«4
Cylinder head - 2A+13, 2B+11, 2C+10

D

Dents - 112

Depressurising the fuel injection system - 4A+9, 4B+8

Diesel engine in-car repair procedures - 2B+1 et seq
management system - 4C+9

Dim-dip lighting system - 12+19

Dimensions

- REF*1
Discs - 9+7
Distributor - 584
Door- 11+6
handie and lock - 118
inner trim panel - 117
window glass and regulator - 11+11
Draining
cooling system - 1A«16, 1B+16
fuel filter - 1B+7
Driveshafts - 8+1 et seq
gaiters - 1A*9, 1B+9, 8+3
overhaul - 8+4
Drums - 9+8

E

EGR system - 4D+3

Electric cooling fan - 3#4

Electric windows - 1117

Electrical fault finding - 122

Electrical switches - 3¢5, 12¢5

Emission control system - 4D+1 et seq

Engine removal and overhaul procedures - 2C+1 et seq
and transmission removal - 2Ce5
auxiliary drivebelt - 2A«10, 2B+8
big-end bearings - 2C*21
camshaft cover - 2A#10, 28+9
compression test - 2A«5, 28+4
crankshaft - 2C«18, 2C+22
cylinder block/crankcase casting - 2C+20
cylinder head - 2A+13, 2B+11, 2C+10
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fiywheel/driveplate - 2A#17, 2B+13 Heater/ventilation components - 3¢7, 3+11
hydraulic tappets - 2A+16, 28+13 Heating system - 3+1 et seq
intermediate shaft - 2C+19 Hinge lubrication - 1A+8, 18+8
main bearings - 2C+21 Homn - 1A¢8, 1B+8, 12+14
system fault code - 1A+8, 18+8 Hose leak check - 049, 1A%9, 18+9

- 2A*17,2B+13 HT colil - 58+3
oil - 0011, 0016, 1A*2, 1A*6, 1B+2, 1B+6 Hub bearings - 10#6, 1048
oil pump and pickup - 2A+19, 2B+15 Hydraulic fluid - 0912, 0016, 1A#17, 18017
overhaul - 2C+10, 2C+21 mwmm 992

pistons - 2C»16, 2C#23, 2C+24
start-up after overhaul - 2C25
sump - 2A+19, 2B+14

Hydraulic tappets - 2A+16, 2B+13

timing belt - 1A*16, 1B+13 et saq, 2A«5, 2A+7, 2B+4, 2B+6 '
top cover - 2A*20
won't start - 06 Idle speed - 1B+12
Evaporative loss emission control system - 4D+2 boost - 4C+8
Exhaust emissions check - 1A*17, 1B#17 Ignition coil - 58¢3
Exhaust Gas Recirculation system - 4D3 Ignition key park lock system - 7B+4

Exhaust manifold - 2A+13, 2B+11, 4D+3

ot - 4D+1 ot s0q Ignition switch/steering column lock - 12¢4

check - 1A+10, 18+10 ""m"““""_";fg S0 OF ony
Exterior light bulbs - 12+6 timing - 58+5
Exterior mirrors - 11+18 Ignition

Injection pump timing - 4C+8
Injectors - 4A+6, 4B+6, 4C+8
F Inlet air temperature
control system - 4B+4

Facia panel - 11423 vacuum switch - 4A«4
Fauit finding - REF*12 et seq Inlet manifold - 2A#13, 2B+11, 4A+9, 4B+8, 4Ce11

electrical - 12+2 heater - 4A*10
Fixed rear window glass - 11+19 Instrument panel - 12¢10
Fluids - 0*16, 1A#2, 1B#2 Instruments - 12¢11
Flywheel/driveplate - 2A+17, 2B+13 Interior light bulbs - 129
Fuel cut-off solenoid valve - 4C+9 Interior trim - 1122
Fuel filter - 1A+15, 1B#12, 4A+7, 4B+8 Intermediate shaft - 2C+19
H:‘mrm-m'lcs oil seal - 2B+9

injection pump - 4C» Introduction -

timing - 4C+8 .
Fuel injection system

depressurisation - 4A+9, 4B+8 J

testing and adjustment - 4A+10, 4B+9
Fuel injectors - 4A+8, 4B+6, 4C+8 Jacking - REFe5
Fuel pump and gauge sender unit - 4A*7, 4B+8 Jump starting - 0¢7

Fuel system - single-point petrol injection - 4A+1 et seq
Fuel system - multi-point petrol injection - 4B+1 et seq

Fuel system - diesel - 4C+1 ot soq L
Fuel tank - 4A+8, 4B+8, 4C+4
sender unit - 4C+3 Leaks - 0+9, 1A+9, 1B+9

Fuses - 0¢15, 123 Lights - 1A«8, 1B+8

Lock lubrication - 1A+8, 1B+8
G Lubricants - 0#16, 1A#2, 1B#2
Gearbox see Automatic or Manual transmission
Gearchange linkage - 7A*2 M
Glossary of technical terms - REF+19 Main bearings - 2C+21
Glovebox - 11+22 Maintenance schedule - 1A*3, 1B+3
Glow plugs - 5C+2 Major body damage - 114

control unit - 5C1 Mantfolds - 2A*13, 2B+11, 4A+9, 4B+8, 4C+11, 4D+3

Manual steering gear - 1015

Manual transmission - 7A+1 et seq
H oil - 0016, 1A*2, 1B+2, 1A+14, 1B+14
Handbrake - 9+12 overhaul - 7TAs4
cables - 9+13 removal and refitting - 7A*2
lever and waming light switch - 9¢12 Master cylinder - 9¢10
Headlights - 1210 Maximum engine speed - 4C+8
beam - 1A*11, 1B+11, 1210 Mirrors - 11+18

Heated front seats - 12¢19 MOT test checks - REF+8

Fs
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oil
engine - 0011, 0¢16, 1A+2, 1A*6, 1B+2, 1B+6
manual transmission - 0016, 1A#2, 18+2, 1A#14, 1B+14
Oil filter - 1A«6, 1B+6
Oil pump and pickup - 2A#19, 2B+15
Oil seals - 2A=11, 2B+9

P

Pads - 1A+7, 1B#7, 9+4
Petrol engine in-car repair procedures - 2A+1 et seq

Pistons and rods - 2C+16, 2C#23, 2C+24
Pollen filter - 1A#13, 1B+12
Power steering

fluid - 0+13, 0+16, 10416

pump - 10+16
Pre-heating system - 5C+1 ot seq
Punctures - 0+8
Radiator - 3+2

grille and headlight surround - 11926
Radio/cassette - 12+15

aerial - 12+15

anti-theft system - REFe5
Reference - REF+1 ot seq
Relays - 12+3

Repair procedures - REF«4

Reversing light switch - 7TA=4

Road speed sensor/speedometer drive - 7TA#4

Road test - 1A=11, 1B+11

Roadside Repairs - 0+6 et seq

Rotor arm - 58¢5

Routine maintenance and servicing - 1A+1 et seq, 1B+1 ot seq
Rust - 113

S

Safoty first! - 05
Scratches - 11+2
Screen washer fluid - 0+12
Seat belt tensioning mechanism - 1120
Seats - 11219, 11+20, 12¢19
Selector cable - 7B+3
Service interval display, resetting - 1A+8, 1B+8
see Routine maintenance
Shoes - 1A#10, 1B+10, 9+4
Short-circuit - 122
Spare parts - REF+3
Spark plugs - 1A*12
Speakers - 1216
Starter motor - SA+6
Starting problems - 0+6
Starting system - 5A+1 ot seq
Steering - 10+1 ot seq
angles - 1017
check - 1A*10, 1B=10
column - 1011
column combination switch - 124
column height adjuster - 10+14
gear - 10#14, 10+15
gear gaiters - 1014
wheel - 10+10
Stop-light switch - 9¢13

Stub axle - 10+8
Sump - 2A+19, 2B+14
Sunroof - 1119

guide rail lubrication - 1A#12, 1B+12
Suspension - 10+1 et seq

check - 1A=10, 1B+10

strut and coil springs - 10+2, 10+3, 10+8, 10+9
Switches - 3¢5, 12¢5
Swivel hub - 10+5

-

Tailgate - 11+14, 11+19
lock - 1115
wiper motor - 1213
TDC - 2A#3, 2B+3
Thermostat - 3+3
Timing belt - 1A#16, 1B+13 et seq
outer covers - 2Ae5, 2B+4
sprockels and tensioner - 2A+7, 2B+6
Tools - REF+6
Torsion beam axle - 10+10
Towing - 0+9
Track-rod end balljoints - 10+18
Transmission
and engine removal - 2C+5
check - 1A#9, 1B+9
Trim panel - 11¢7
Tyres - 0«14
pressures - 0+16

U

protection check - 1A#14, 1B+15
views - 1Ae5, 1B+4
Underbonnet views - 0+10, 1A#4, 1B+4
Unleaded petrol - 4A*10, 4B+9
Upholstery - 1122

Vv

Vacuum pump - 9+15

Vacuum servo unit - 9+11
check valve - 9¢12

Vehicle identification - REF«3

Vehicle support - REF+5

Ventilation system - 31 et seq

W

Washer system - 1A+8, 1B+8, 12+13
Water pump - 3+6
Weekly checks - 0+10 et seq
Weights - REF*1
Wheel
alignment - 10+17
bearings - 106, 108
changing - 0*8
cyfinder - 9¢10
Window glass and regulator - 11+11
Windscreen - 11+19
wiper components - 12¢11
Wiper blades - 0+13
Wiring diagrams - 12+20 et seq
Wishbone/lower arm - 10+6
Working facilities - REF+6
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Titie Book No.  Title Book No.  Title Book No.
ALFA ROMEO Afasod/Sprint (74 -88) upto F 0282  Ford Capri Il (& 1) 1.68 20 (74 -87) up W0 E * 0283 Mazda RX-7 (79-85) wp 1o * 0460
Alfa Romeo Alfeta (73 - 87) up 10 € * 0531 Ford Capr I (& W) 288 30V6 (74-87)uptoE 1309 MERCEDES-BENZ 190, 190E & 190D Petrol & Diesel
AUDI 80, 90 & Coupe Petrol (79 - Nov83) up 10F 0605  Ford Cortina Mk il 1300 & 1600 (70~ 76) upto P * 0070 __(83-98)AtoL s
Audi 80, 90 & Coupe Petrol (Oct86-90) DtoH 1491  Ford Escort Mic 11100 & 1300 (88~ 74) upto N * 0171  Mercedes-Berz 2000, 240D, 24010, 3000 & ‘
Audi 100 & 200 Petrol (0ct 82~ 90) up to H 0907  Ford Escort MK | Mexico, RS 1600 & RS 2000 SS0TD) 123 Shuis Dot (178 - ) op —_ 188
Audh 100 & AB Petrol & Diesel (70-74)uploN * 0139  Mercedes-Benz 250 & 280 (63 - 72) up to L 0345
(May 91 - May 97) H o P 3504  Ford Escort Mk Il Mexico, RS 1800 & RS 2000 Mercedes-Berz 250 & 280 123 Series Petrol

Audi A3 Petrol & Diesel (95 - May 03) Pto03 4253 _ (75-80)uptoW” orss _ (0c76-84)uptoB 0677
Audi M Petrol & Diesel (95 - Feb 00) Mo V 3575 Ford Escort (75-Aug 80) up oV * 0280 w%‘mw&m 3
AUSTIN A3S & MO (56 - 67) p 10 F * 0118  Ford Escort Petrol (Sept 80- Sept ) wptoH 0688 (85 -Ap%3) CloK - 3253
AustMG/Rover Magstro 1.3 & 1.6 Petrol Ford Escort & Orion Petrol (Sept 90 - 00) Hto X 1737  Mercedes-Benz C-Class Petrol & Diesel

(83-95) w 1o M 0922  Ford Escort & Orion Diesel (Sept 0~ 00 HioX__ 4081 (o AR 00 LW L
AussvilG Metro (80 - May 90) 59106 0718 Ford Festa (76 - Aug 83) sp 1o Y o334 MGAGS-62) “:3
AustvRover Montego 13 & 1.6 Petol (64 - 9 AloL 1086 Ford Fiesta Petrol (Aug 83 - Feb 89) Ato F g W82 8)uplol o
AustivMG/Rover Montego 20 Petrol (34 - 95) Ato M 1067  Ford Faesta Petrol (Fed 83 - Oct 35) FIO N 158 m‘wm

M (59 - 69) up to H * 0527  Ford Flesta Petrol & Diesal (Oct 95 - Mar 02) N to 02 3397 iw%-m}mm

Min (69 01) up to X 0646 Ford st Perl & Diese fgr (2-06) (21054 4TI oo i 91 -B8) ¥4 .
AustiovRover 2.0 itre Diesel Engine (86 - 93) CtoL 1857  Ford Focus Petrol & Diesel (98- 01) Sto Y 3758 94) up to M

Ausbin Healey 1005 & 3000 (56 68) up10G © 0049

BEDFORD CF Petrol (69-87) up o E

BedlordNaual Rascal & Suzuid Supercary Ford Granada Petrol (Sept 77 - Feb 85) up to B *

(85-0ct4) Cto M 3015  Ford Granada & Scorpio Petrol (Mar 85 - 94) B lo M 1245
BMW 316, 320 & 3201 (4-ff) (75 - Fed 83) up to Y* 0276 Ford Ka (96.- 02) P 1o 52 3570
BNIW 320, 3203, 3231 & 3281 (60f) Ford Mondso Petrol (33 - Sept 00) K fo X 1923
(0ct 77 - Sept 87) up 0 E 0815 Ford Mondeo Petrol & Diesel (Oct 00 - Jul 03) X 10,03 3990
BMW 3- & 5-Series Petrol (81-91) uploJ 1948 Ford Mondeo Diesel (33 - 96) L to N 3455
mimmwm-mjubu 3210 Ford Orion Petrol (83 - Sept 90) up o H 1009

BMW 3-eries Petrol (Sept 98 - 03) S 10 58
BMW 5201 & 525 (Oct 81 - June 88) Up 1O €
BMW 525,528 & 5281 (73 - Sept81) uplo X 0832
BUAW 5-Series 6-cy! Petrol (Aprd 96 - Aug 03) N 10 03 4151

4067

Ford Sierra 4-cyl Petrol (82 - 33) up o K

Ford Sierra V6 Petrol (82 -91) up to J

Ford Transit Petrol (Mk 2) (78 - Jan 88} up o C
Ford Transit Petrol (Mk 3) (Feb 86-89)Ct0 G 1458

0903
L)
o719

BARW 500, 1502. T80, 602, 2000 & 202
(88-TuwptoS*

CHRYSLER PT Cruiser Petrol (00 - 03) W 10 53

CITROEN 2CV, Ami & Dyane (67 - 90) up to H

Citrodn AX Petrol & Diesel (87 - 97) Dto P

Citroin Berkingo & Peugect Partner Petrol & Diesel
(96 - 05) P to 55

Citroén BX Petrol (83 - 94) Ao L

Citrodn C15 Van Petrol & Diesal (89 - 0L 98) F 1o S

Citroin C3 Petrol & Diesal (02 - 05) 51 10 05

Citrodn CX Petrol (75 - 88) up to F

CitroBn Saxo Petrol & Diesel (96 - 04) N 10 54

Ctrodn Visa Petrol (79 - 83) wp 10 F

Citrokn Xantia Petrol & Diesal (33 - 01) K10 Y

Citrodn XM Petrol & Diesal (89 - 00) 6 10 X

Citrosn Xsara Petrol & Diesel (97 - Sept 00) R 1o W

Citrosn Xsara Picasso Petrol & Desel
(00-02) W10 52

Citrodin 2X Diesel (91 - 88) J 10 S

Ford Transit Diesel (Feb 86-99)Clo T 3019
Ford 1.6 & 1.8 lire Diesel Engine (84 - 95) AtoN 1172
Ford 2.1, 2.3 & 2.5 litre Diesal Engine (77 - 90) up to H 1608

mmmmm 8NuptoE 0463
HILLMAN Avenger (70-82) upto Y 0037
Hiliman Imp (63 - 76) up 1oR * 0022
HONDA Chvic (Feb 84 - Ot 87) A E 1226

Honda Civic (Nov91-96) Jto N 3189

MORRIS Ital 1.3 (80- 84) up to B

Morris Minor 1000 (56 - 71) upto K

NISSAN Aimera Petrol (95 - Feb 00) Nto V

Nissan Bluebird (May 84 - Mar 86) Ato C

Nissan Bluebird Petrol (Mar 85-90)Cto H

Nissan Cherry (Sept 82 - 85) up to D

Nissan Micra (83 - Jan B) up to K

Nissan Micra (93 - 02) K to 52

Nissen Primera Petrol (90 - Aug 99) Hto T

Nissan Stanza (82-86) upto D

HNissan Sunay Petrol (May 82 - 0ct 86) wp to D

Nissan Sunny Petrol (Oct 85 - Mar 91) Dto H

Nissan Sunny Petrol (Apr 91 -95)Hio N

OPEL Ascona & Manta (B Series)
(Sept75-88)uptoF *

Opel Ascona Petrol (81 - 88)

Opel Astra Petrol (Oct 91 - Feb 98)

Ope! Corsa Petrol (83 - Mar 93)

Opel Corsa Petrol (Mar 83 - 97)

Oped Kadedt Petrol (Nov 79 - Oct 84) up 1o B

Oped Kadett Petrol (Oct 84 - Dct 91)

#E2 2 5!'!5,_&_315 LEERLLEER

Honda Civic Petrol (Mar 95 - 00) M 10 X 4050

mmmmea:‘} 1 Opei Omega & Senator Petrol (Nov 86 - 94)

JAGUARET, woL’ 0140 Opel Rekord Petrol (Feb 78 - Oct 85) up o D

mwau.zm.m(ss 69)uploH” 0088 Ope Vectra Petrol (Oct 88 - Oct 95)

(68-0ct86) sp 1o D 242 Peupeot 205 Petrol (83 - 97) Ato P

Jaguar XJ6 & Sovereign (Oct 86 - Sept ©4) Dio M 3261  Peupeot 206 Petrol & Diesel (38 - 01) Sto X

Jaguar XJ12, XJS & Sovereign; Daimier Double Six Peupeot 306 Petrol & Diesel (93 - 02) K to 02
-88) uploF 0478  Peugeot 307 Petrol & Diesel (01-04) Y10 54

JEEP Cherokee Petrol (33 - 96) Kto N 1943 Peugeot 309 Petrol (86 - 33) Cto K

LADA 1200, 1300, 1500 & 1600 (74-91) uptoJ 0413  Peugeot 405 Petrol (88 - 97) Eto P

Citrodn ZX Petrol (91 - 98) Hio S Lada Samara (87 - 91) D1oJ 1610 Peugeot 405 Diesel (83 - S7) Eto P

Caroén 1.7 & 1.9 Bre Diesed Engine (84 - 96) Ato N LAND ROVER £0, 110 & Defender Diesel Peugeot 406 Petrol & Diesel (36 - Mar S3) Nio T

S BT o Doy PR T T e el £ Dl (- )T 2
57 - 73) up . Land . & -

Fiat Bravo & Brava Petrol (95 - 00) N to W {89-98)GtoS h 3018 mﬁ?;?m%m

Fiat Cinquecento (33 - 98) K to R Land Rover Freelander Petrol & Diesel (82-96) up to N

Fal Pandsa (81 - 95) Up o M (87 -02) Rto 52 .

Fiat Punto Petrol & Diesel (94 - 0ct 99) L to V
Fiat Punto Petrol (Oct 99 - July 03) V 10 03
Fat Regata Petrol (84 - 88) Ato F

i Tipo Petrol (88 - 91) Eto J

Fiat Uno Petrol (83 - 95) up 1o M

Fat X179 (74 - 89) w 106 *

FORD Angia (59 - 68) 1p 106 *

R R S Slﬁ!ﬁﬂ%gﬂﬁ §§!§

Land Rover Series 1A & Il Diesel (58 - 85) up 1o C

mmmutmuumm
(58-85) wpioC

MAZDA 323 (Mar 81 - 0ct 89) up t0 G

Mazda 323 (0ct 89 -98) G o R

Mazda 626 (May 83 - Sept 87) up 1o £

Mazda B1600, B1800 & B2000 Pick-up Petrol
(72-88)uptoF

Peugeot 20, 2.1, 2.3 & 2.5 itre Diesal Engines
(74-90)up 1o H

PORSCHE 911 (65-85)up 10 C

Porsche 924 & 924 Turbo (76 - 85) up 10 C

PROTON (89-07) Fto P

RANGE ROVER V8 Petrol (70 - 0ct 92) up to K

RELIANT Robin & Kitten (73 - 83) up 10 A *

RENAULT 4 (61-85)upto D *

|sizlalnalss |8 Reslzssanan sz
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Vaudal Nova Petrol (83 - $3) up to K
VauwdaliOpel Omega Petrol (94 - 99) L1o T

Volvo 570, V70 & C70 Petrol (95-99) Pto V »13

Rover 3500 (75 - 87) up 0 E *

Volvo V70 / 580 Petrol & Diesel (38-05) Sto 55 4263

Title o Book No.  Title = Book No,  Title Book No.
Renault 5 Petrol (Feb 85 - 96) Blo N 1219 Toyota Corola (Sept 83 - Sept 87) ATO € 1024  Volkswagen LT Petrol Vans & Uight Tucks
Renault 9 & 11 Petrol (82- 89) up o F Toyota Corofta (Sept 87 - Aug 92) Eto K 1683 _ (76-87)wpiok 0837
Renaut 18 Patrol (79 - 86) p 10 D 0598  Toyota Corolia Petrol (Avg 92 - 97) Kio P 3259  Volkswagen Passat & Santana Petrol
Renault 19 Petrol (89 - 96) Fo N 1646  Toyota Corolla Petrol (June 97 - 01) P10 51 4286 _ (Sept81-May88juptoE 0814
Renault 13 Diesel (89 - 96) Flo N 1946 Toyola Hi-Ace & Hi-Lux Petrol (69- Oct 83) up 1o A 0304  Voliswagen Passat 4-cyl Petrol & Diesal
Renault 21 Petrol (86 - 94) Cto M 1397 Toyota Yarts Petrol 99 05) T10 05 on S8 -NELE , L.
Renault 25 Petrol & Dies#l (84 - 92) B 10 K 1228 TRIUMPH GT6 & Vitesse (62- 74 ) iploN * _ B112  VoRoWagen Passat 40yl Petrol & Diesel
Renaul G Petrol (91 - May 98) H o R 1863 Trumph Herald (59~ 71) up 10K * i s ) P X L
R Co D 1 - 56 o 2 Trumph Spitive (82 81) wp o X 0 it -
Renault Triumph Stag (70 - 78) upto T * 0441 =
_(May 98- May 01) Rio Y 906 Thgh TR 1 TR TRA ETFRR T o Sy (2 )0 X
Renauit Cio Perol & Diesel (Juns 01 -04) Y1054 4168 (52-67)iptoF * oy Pl MDpot o
Renaul Espace Perol & Dies#l (85 -95) CloN 3197  Triumph TRS & 6 (67-75) (0P~ 0031 WME&“@?@” -
Renault Laguna Petrol & Diesel (94 -00) Lo W 3252 Triumph TR7 (75 - 82) uplo Y * 0522 (4-99) Mo S 3500
Renaull Migans & Scénic Petrol & Diesel Vauxhall Astra & Belmont Petrol (00 - Jan 02) V10 51 4150
(96-%8) Nto R 395  (Oct84-0ct91)BtoJ 38 Vohswaoe Sorocco (82 90) p o H* 1224
Renault Mégane & Scénic Petrol & Diesel Vawdall Astra Petroi (Oct 91 - Feb 98) J 1o R 1832 Vomswagen Transporter 1600 (68- 79) (p oV 0082
(Apr 98- 02) Tto 52 3916 VaudallOpel Asta & Zsia Perl P
Renaull Megane Petro & Desel (Feb 98 - Apr 04) R 1004 T el i
(0c102- 05) 521055 4284 VausballOpel Asia & Zafa Disel =
Renaut Soanic Petrol & Desel (Feb 98 - Apr 04) R 04 ol e
03 - 06) 5310 06 4297 VaothaliOpel Catra (0 - 9 G 105 £ e —
ROVER 213 & 216 (84 - 89) Ao 6 1116 Vauwdwall Carfton Petrol (Oct 78 - Oct 86) up 10 D_ 0480 m.m)wwmm 3482
Rover 216 & 416 Petrol (89 - 95) Gto N (Nov86-94)Dto L 1469 mim&iwm(&:w)
Rover 211, 214, 216, 218 & 220 Petrol & Diesal Vawdall Cavalier Potrol (81 - Oct 88) up to F 0812 61-73)uptoM* firgi<)
(Dec95-99) NitoV Vauwdall Cavaber Petrol (Oct 83 - 95) Flo N 1570 1421 2 .
Rover 25 & MG ZR Petrol & Diesel Vadhall Chevette (75 - 84) up 10 B 0285 mzﬁs:g:p:ﬁ“q?‘}w""x o
(0ct 99 - 04) V1o 54 VauxhaiiOpel Corsa Diesel (Mar 33 - 02 00) Kio X 4087 mmm@; ml&” c* 2
Rover 414, 416 & 420 Petrol & Diesal Vausdhall Corsa Petrol (Mar 83 - 97) Ko R 1985 Voivo 340, 343, 345 & 360 m'm 1L
__(Mays5-96) Mo R VauhaltOpel Corsa Petrol (Apr 97 - 0¢1 00) Plo X_3921 e s L
v /W25 = o P Volvo 440, 460 & 480 Petrol (87 - 97)Dto P 1691
Rover 616, 620 & 623 Pevel @3- 1) K10 P mew_wmm& g 1OVRTH0 8760 Petrol (82 -91) wp 0 J 1258
Rover 75/ MG ZT Petrol & Diesal Petrol & Diesel Yolvo 850 Petrol (52 - $6) J 1o P 3258
(Feb $9-05) T1o 06 X [si-sm&mmms sy VoW 340 Petol (0-96) Ho N 3249
m@.‘mamm@,mub" 0909 Voivo S40 & V40 Petrol (96 - Mar 04) N 1o 04 3589
3510
Rower Metro, 111 & 114 Petrol (May 90-%8) G %0 S VauxhaivOpel Vectra Petrol &
SAAB 95 & 96 (65- 76) up 1o R * (95-Feb99) Nt S o 339 AUTOMOTIVE TECHBOOKS
$22b 90,99 & 900 (79-0ct W) up to L VauxhallOpe! Vectra Petrol & Diesel Automotive Air Conditioning Systems 37140
S22 900 (0ct33-98) Lo R (Mar 99 - May 02) T to 02 3330  Automotive Blectrical and Blecironic Systems Mancal 3049
Sazb 9000 (4-¢yf) (85- S8) Cto S VawhaltOpel 15, 1.6 & 1.7 lire Diesel Engine Automotive Gearbox Qverhaul Manual un
Sazb 9-5 4y Petrol (37 - 04) R 10 54 _(&R-%)wtoN 1222 Aomotive Service Summaries Manual 7S
SEAT Ibiza & Cordoba Petrol & Diesel VOLKSWAGEN 4112 412(68-75)wp10P* 0081  Agomative Timing Belts Manual - AustivRover 3549
(0ct 98- Oct 99) L o V Volkswagen Beetie 1200 (54 - 77) p 0 S 0036 Automotive Timing Belts Manual - Ford un

Voliswagen Beetle 1300 & 1500 (65-75) up o P 0039
Volkswagen Beetie 1302 & 13025 (70 - 72) up to L * 0110
Vollswapen Beetle 1303, 13085 & 6T (72-75) o P 0159

Seat bza & Makaga Petrol (85 - 92) B 0K
SKOOA Estelle (77 - 89) up 19 6
Skoda Fab (00 - 06) W10 06

Skoda Favort (89 - 96) F 1o N Volkswagen Becti Petrol & Diesel DIY MANUAL SERIES

Skoda Felicia Petrol & Diesel (95 - 01) M 1o X (Agr 99-01) Tt 51 The Haynes Air Conditioning Manual [
Skoda Octavia Petrol & Diesel (38 - Apr 04) R to 04 Voliswagen Golf & Jetta Mk 1 Petrol 1.1 & 1.3 The Haynes Manual on Bodywork ]
SUBARU 1600 & 1800 (Nov 79 - 90) up o H * (74-84) w0 A The Haynes Manual on Brakes "7

R PR QIQE 5 18 138

Volkswagen Golf, Jetta & Scirocco Mk 1 Petrol
1516&18(74-84) A
Vollswagen Goif & Jetta Mk 1 Diessl

SUNBEAM Alpine, Rapier & H120 (67 - 74) up o N *
SUZUKI SJ Series, Samural & Vieara (4-cyi) Petrol
(82-97)upto P

g

amzammuum (78-84) oA

Oct 3015  Volswagen Golf & Jetta Mk 2 Petrol The Haynes Manual on Fault Codes 4175
mmmmamm H)wpoD 0337 _ (Mar8d-FedR2)AtoJ The Haynes Manual o Practical Electrical Systems 4267
Talbot Horizon Petrol (78 - 86) up 10 D 0473 Volkswagen Goll & Vento Petrol & Diesel The Haynes Manual on Small Engines 250
Talbot Samba (82 - 86) pto D oazy _(febSR-MargE)JoR The Haynes Manual on Weldng 47
TOYOTA Avensis Petrol (Nov 97 - Jan 03) R10 52 4264 ""’m"ﬁgmmaw

Toyota Carina E Petrol (May 82 - 97) Jto P 3256 . .

Toyoa Corold 0+ 85) s 10 6 oos3  VOUSWa0eN Gol & Boa 4y Perol & D

g S B8 8328
_ g

[

|
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Preserving Our Motorlng Heritage

The Model | Duesenberg
Derham Tourster.

Only eight of these
magnificent cars were
ever built - this is the
only example to be found
outside the United
States of America

Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor
Museum, Over 300 immaculately presented cars and motorbikes 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 Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph.

A Perfect Day Out

Each and every vehicle at the Haynes Motor Museum has played its part in the history and culwre 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 above all bring your camera to capture those golden memories for ever. You will also find

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most

extensive transport book shops in Britain. The Pit Stop Cale serves everything from a cup of tea to
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful
rural surroundings of Somerset.

>

John Haynes O.B.E., Pty <
Founder and . " . > = Graham Hill's Lola

Chairman of the . Cosworth Formula |
/ car next to a 1934

museum at the wheel e ] /
of a Haynes Light 12. - X 3 Riley Sports.

The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and
25 minutes drive from the M5 intersection at Taunton.
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day
Special rates available for schools, coach parties and outings Charitable Trust No. 292048




- BODYWORK

Understanding and looking after yours
and those you care about

In general, men are kikely 10 look after their cars better than their own
bodies and, while vehicle MoTs are required by law, there is no such
equivalent for the driver. The fact that generations of men have come to
trust and rely on the advice contained in Haynes manuals to look after their

. motor vehicies is fundamental to the development of this unique series of
books. Each of these manuals presents factual, no-nonsense health advice in
a well tried accessible manner. There are numerous illustrations and diagrams
to support the jargon free text along with fault finding charts more familiar to
mechanics than medics.
If anything is geing to persuade men to take an interest in their own heaith
and the health of their nearest and dearest, it is the Haynes Family Manual
Series. All written from hands-on experience by healthcare professionals and
in conjunction with the Men's Health Forum, these manuals represent a truly
dramatic breakthrough in the communication of health information to men.
“an inspired move” Daily Telegraph

¢ | “prilliant” Woman's Own

“The Department of Health thinks these guides are very useful”
Dr Howard Stoate MP

Sl Y RO vt

S 1MOS X9 SRR T A0 084 8 . B8 MOs VL T T

Haynes Manuais are avallable from all good bookshops or, in cass of difficulty, direct from the publisher,
Haynes Publishing Sparkford, Yeovil, Somerset BA22 7JJ) Telesales: 01963 442030

Buy onine 2t WWW.haynes.co.uk



http://www.haynes.co.uk

and not forgetting...

We don't just publish car manuals, you know! In addition to the hundred million plus car manuals we have sold
worldwide, Haynes also produce a wide range of practical books and manuals on subjects such as home DIY,
computing, caravanning, cycling and driving tuition ~ and there's our innovative and highly successful Family Series
as well. No matter what the subject, our essential no-nonsense, easy-to-follow approach remains the same.

Build Your 1| . =
Own Website: Ml CARAVAN

GRAND M Internet &
PRI X 1 Genealogy

DATA BOOK

We also publish and distribute hundreds of books and DVDs covering general motoring and transport subjects,
including all aspects of motorsport, classic cars, sports cars, motorcycling, military vehicles, aviation, model cars,
cycling, golf, history and much, much more.

- ol
Motorcaravan

=

Check out our website at www.haynes.co.uk to find your nearest stockist or to view or download our online catalogue.
All Haynes publications are avallable variously through car accessory shops, book stores and mail order outlets.

Haynes Publishing, Sparkford, Yeowl, Somerset BA22 7)), England
Telephone (01963) 442030 « E-mail sales@haynes.co.uk « Website www.haynes.co.uk

France ©1 47 17 66 29 » Sweden 018 124016 » USA B0S 4986700 » Australe 613 97638100

lilegal Copying It



http://www.haynes.co.uk
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Keep your VW Polo in perfect running order and maintain its value. Haynes shows you
how and saves you money.

Step-by-step instructions cloarly linked 1o hundreds

' : : - + wa Every 10 000 miles (15 000 km)
ol photos and illustrations show you how (o do €ach iob : — D

Spanner ratings ¢racde all tasks by dilficulty and
experience level

From easy servicing jobs ...to difficult tasks for
for the novice... ‘

X
N
N

Haynes Hints give valuable tips and short-cuts that
help make the job easioer

Tool Tips contain useful mformation such as ways of
femoving paris without using special 1cols

Written from hands on experience based on he
sinipdown and rebuild of a VWV Polo using commonly-
avaliable lools

Inside this Manual

B Basic maintenance ciple weekly checks B Braking system - salely checks and repars
B Service your car complate siep-by-slep guide B Fuel and ignition systems cxplancd

B Fault finding - pinpoint specific problems easily B Electrical system - laull linding and repars
B Roadside Emergencies - 0w 10 deal with them B Engine - [une-up. minoc and majgy epans

B Pass the MOT - sicp-Ly-step lest checks B Wiring diagrams - «asy-to-lollow Layout

B Reference section ncludes a detalled glossary B Fully indexed ind informalbion gquickly

ISBN 1 85960 598 2 Models covered by this Manual A UPC COCE

VW Polo Hatchback models, including speciallimited editions
Petrol engines: 1.0 ltro (999¢cc), 1.05 litre (1043cc), 1.3 litro (1296¢c),
1.4 litre (1390cc) and 1.6 hitre (1598¢c) SOHC
Diesel engines: 1.7 litre (1716¢¢) and 1.9 hitre (1896¢c)
Does NOT covor Polo Classic (Saloon), Estate or Polo Caddy models, or
1.4 btro 16-valve engine
9 '781859"605981 o "izg3,5"0350 5

Haynes Publishing. Sparkdord. Yeowl, Somorsot BA22 7. England www harynes. oo uk
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